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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 214: Internal arc classification for AC metal-enclosed
pole-mounted switchgear and controlgear for rated voltages

above 1 KV and up to and incliuding o4 KV

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specificatiohs, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
pbreparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely withthe International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreeméent/between the two organization

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for interhational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are/made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any |[EC Publication and the corresponding natiomal or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation ef,conformity. Independent certification bodies provide confor
bssessment services and, in some areas,(access to IEC marks of conformity. IEC is not responsible for
Gervices carried out by independent certification bodies.

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

No liability shall attach to IEC or-its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn-to-the Normative references cited in this publication. Use of the referenced publication
ndispensable for the'correct application of this publication.

EC draws atteqtion to the possibility that the implementation of this document may involve the use of
espect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w

may be'réquired to implement this document. However, implementers are cautioned that this may not repre
heAatest information, which may be obtained from the patent database available at https://patents.iec.ch.

hall.not be held responsible for identifying any or all such patent rights.
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This commented version (CMV) of the official standard IEC 62271-214:2024 edition 2.0
allows the user to identify the changes made to the previous IEC 62271-214:2019
edition 1.0. Furthermore, comments from IEC TC SC 17C experts are provided to explain
the reasons of the most relevant changes, or to clarify any part of the content.

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

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62271-214 has been prepared by subcommittee 17C: Assemblies, of IEC technical
committee 17: High voltage switchgear and controlgear. It is an International Standard.

This second edition cancels and replaces the first edition published in 2019. This edition
constitutes a technical revision.

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

a) indicators positioning update;

b) [neutral earthing connection of the test circuit for three-phase tests;
c) |general review for consistency with IEC 62271-200, Ed.3.0:2021.

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

Draft Report on voting

17C/924/FDIS 17C/931/RVD

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

Thé language used for the development of this International*Standard is English.

This document was drafted in accordance with ISQ/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, availgble
at lwww.iec.ch/members_experts/refdocs. The tmain document types developed by IEC gre
degcribed in greater detail at www.iec.ch/publications.

This standard shall be read in conjunction with IEC 62271-1, second edition, published in 20117,
to Wwhich it refers, and which is applicable unless otherwise specified in this standard. In order
to simplify the indication of corresponding requirements, the same numbering of clauses and
subiclauses is used as in IEC 62274-1. Amendments to these clauses and subclauses are giyen
under the same references whilst additional subclauses are numbered from 101. Any clalise
with the term "Not applicable® relates to the clause not being relevant to IEC 62271-214, and
dogs not infer the clause,is-or is not relevant for its applicable switchgear standard.

A list of all parts_of)the |IEC 62271 series, published under the general title High-voltage
switchgear and confrolgear, can be found on the IEC website.

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

e TTCTONfITMEY;
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.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=667ccbc2fd010e25e53a1f18958b9d22

-6- IEC 62271-214:2024 CMV © IEC 2024

INTRODUCTION

IEC 62271-214 has been developed due to the requirement to remove IAC Type C designated

pole-mounted switchgear from IEC 62271-200.

—ombocmeleonc tommles L conlo el 0 e o
considered—withinHEC-62271-200-—For—this—reason; |IEC 62271-214 is to be considered
independent of IEC 62271-200, however it is still related to other product standards of the

IEC 62271 series.

Only open terminal pole-mounted switchgear and controlgear has been considered within this
document.

This equipment relates to operation in three-phase, two-phase and single-phase systems.



https://iecnorm.com/api/?name=667ccbc2fd010e25e53a1f18958b9d22

IEC 62271-214:2024 CMV © IEC 2024 -7-

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 214: Internal arc classification for

AC 1 metal-enclosed pole-mounted switchgear and controlgear for rated

voltages above 1 kV and up to and including 52 kV

1 [Scope

This part of IEC 62271 specifies requirements for internal arc classification of AQ metal-
englosed pole-mounted switchgear-instaliations—used-foralternating—current and\eontrolgear
with rated voltages above 1 kV and up to and including 52 kV with service frequencies up to
and including 60 Hz.

This document is applicable to three-phase, two-phase and single-phase open terminal
equipment for which an internal arc classification is assigned [2. Enclosures may include fixed
and removable components and may be filled with fluid (liquid or gas) to provide insulation.
NOTE 1 The IAC classification takes into account the installation dispositioh of the high-voltage switchgear jand
conjrolgear and worker's operating area. | 3

NOTE 2 For the use of this document, high-voltage (IEC 60050-60%:1985, 601-01-27) is the rated voltage above
1 0Q0 V. However, medium voltage (IEC 60050-601:1985, 601-01-28) is commonly used for distribution systems ith
voltages above 1 kV and generally applied up to and including 52/kV; refer to [1]1.

Thils document does not preclude that other equipment may be included in the same enclosyre.
In $uch a case, any possible influence of that,equipment on the switchgear and controlgeaf is
to bbe taken into account.

2 [ Normative references

The following documents are reférred to in the text in such a way that some or all of their conl]ent
cornstitutes requirements of this document. For dated references, only the edition cited applies.
Fof undated references, the latest edition of the referenced document (including any
amendments) appliess

IEG 60050-151:2001, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical
ang magnetic-devices

IEG 60050-169:2001/AMD1:2013

IEG 600505151:2001/AMD2:2014

IEG 60Q50-151:2001/AMD3:2019

IEG €0050-151:2001/AMD4:2020

IEC60050-151T200t7/AMDS52021

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses
IEC 60050-441:1984/AMD1:2000

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications

for

alternating current switchgear and controlgear

IEC 62271-1:2017/AMD1:2021

1

Numbers in square brackets refer to the Bibliography.



Because of the increase of the documents referred to DC inside IEC TC 17 and its Subcommittees, this change is added to clarify that this document is only applicable for AC.

IAC classification is not a mandatory requirement. This change is added to clarify that this document is only applicable for metal-enclosed pole-mounted switchgear and controlgear for which IAC is assigned.

The IAC classification is linked to the way that the test object is installed, and the area being protected is worker’s area. It means the area beneath the apparatus.

https://iecnorm.com/api/?name=667ccbc2fd010e25e53a1f18958b9d22
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IEC 62271-200:2021, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62271-1,
IEC 60050-151 and IEC 60050-441, as well as the following apply.

NOTE 1 The classification system for definitions of IEC 62271-1:2017 is not followed. Terms and definitions are

referenced-and-oricritized-in-thefollowing-order:
g =4

— |Clause 3 of this document;
- |IEC 62271-1:2017;

— |IEC 60050-441;

— |IEC 60050-151.

IS® and IEC maintain terminology databases for use in standardizationxat the following
addresses:

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

e |ISO Online browsing platform: available at https://www.iso.orgiebp

NOTE 2 Additional definitions are classified so as to be aligned{with the classification system used in
IEC|60050-441.

3.1 General terms and definitions

3.1{101

mekal-enclosed switchgear and controlgear
switchgear and controlgear assemblies with an external metal enclosure intended to be earthied,
and completely assembled except for external connections

[SQURCE: IEC 60050-441:1984, 441:12-04, modified — "complete" has been replaced|by
"completely assembled"; NOTE hasbeen deleted.]

nantt of nole-mounted switfechaear and controlaear comprisina—all the combponents of lthe
paft—Oo+—pore-Mmodmea_Swhthgear—ana—Comrorgear—CompHSig—ahr—Re—COoOmMpoReS—oO+— e
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3.1-162
enclosure
part of an assembly providing a specified degree of protection of equipment against external
influences and a specified degree of protection against approach to or contact with live parts
and against contact with moving parts

[SOURCE: IEC 60050-441:1984, 441-13-01, modified — <of an assembly> has been deleted.]

3.1.103

high-voltage compartment

compartment of switchgear and controlgear, containing high-voltage conducting parts, enclosed
except for openings necessary for interconnection, control or ventilation, where one segment
of the compartment can be part of the outer earthed metallic enclosure


https://www.electropedia.org/
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3.1.104

component

essential part of the high-voltage or earthing circuits of pole-mounted switchgear and
controlgear which serves a specific function (e.g. circuit-breaker, disconnector, switch, fuse,
instrument transformer, bushing, busbar)

3.1.105

main circuit

all the high-voltage conductive parts of pole-mounted switchgear and controlgear included in a
circuit which is intended to carry the rated continuous current

[SQURCE: IEC 60050-441:1984, 441-13-02, modified — "high voltage" has been @added,
"aslsembly" has been substituted by "pole-mounted switchgear and controlgear" and~"trangmit
eleftrical energy" has been substituted by "carry the rated continuous current".]

3.11106

eafthing circuit
conductors, connections, and the conducting parts of earthing devices intended to connectthe
high-voltage conductive parts to the earthing system of the installation

=

Noté 1 to entry: Parts of metallic enclosures connected to the earthing systeny;can be part of the earthing circuit.

3.1{107
normal operating condition
in gervice condition with all covers properly closed and s€cured

Note 1 to entry: The term "in service" implies "under live corditiéns".

[SQURCE: IEC 62271-200:2021[2], 3.1.106, modified — "<of an assembly>" and "doors apd"
haye been removed and Note 1 to entry hasdeen added.]

3.1{108

pregssure relief device
deyice incorporated as part of ap~enclosure or compartment intended to operate to previent
exdessive pressure in the enclosure or compartment

3.11109

flu|d-filled compartment
high-voltage compartment of pole-mounted switchgear and controlgear filled with a fluid, either
gag, other than ambient air, or liquid, for insulation purposes

3.1.110
pole

vertical-single member support in wood, concrete, steel or other material, with one end buried
in the’ground, either directly or by means of a foundation

Note 1 to entry: The term pole as defined here is not to be mixed up with the use of the same term as synonymous
for phase as used in other standards.

[SOURCE: IEC 60050-466:1990, 466-07-01[8], modified — Note 1 to entry has been added.]

3.1.111

pole-mounted switchgear and controlgear

metal-enclosed switchgear and controlgear, typically connected to overhead lines, installed on
one or more poles or equivalent structures at a defined height, with restricted accessibility by
installation out of reach
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112

internal arc-classified-switchgear-and-controlgear classification
IAC

metal-enclosed switchgear and controlgear for which prescribed criteria, for protection of
authorized persons and the general public beneath the apparatus ' 4, are met in the event of
internal arc for specified installation conditions, as demonstrated by type tests

Note 1 to entry:

3.1.40146116.

The internal arc classification is described by the characteristics given from 3.1.4043114 to

[SOURCE: IEC 62271-200:201442021, 3.4326.117, modified — "authorized" and "and general
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losed switchgear and controlgear".]

113

fault current

be-phase and where applicable the single-phase-to-earth RMS value of the internal arc f
rent for which the switchgear and controlgear is designed to protect persens in the even
nternal arc

URCE: IEC 62271-200:26442021, 3.432-37.101]

114
fault duration
ation of the internal arc fault current for which the switchgear and controlgear is designeq

protect persons in the event of an internal arc

[SQ

3.1

URCE: IEC 62271-200:26442021, 3.432-47.102]

115

approach distance

dis

3.1
arg
de

[SQ

3.8

apyg
arg

ance between the test object and indicators arranged in an IAC test

116
mitigation device
ice dedicated to reacting.to’internal arc fault conditions to decrease the arc energy

URCE: CIGRE TECHNICAL BROCHURE 686:2017][5]

Index of definitions
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Pole-mounted switchgear and controlgear are installed in different conditions worldwide. This text is added to precise that the test performed according to this standard only provide protection for persons beneath the apparatus, as it is demonstrated by the type test.
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Clquse 4 of IEC 62271-1:2017 and IEC 62271-1:204/JAMD1:2021 is not applicable.

5 [ Ratings

Subclauses of Clause 5 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentiofed

belpw are not applicable for this document.

5.1 General

Subclause 5.1 of IEC 62271172017 and IEC 62271-1:2017/AMD1:2021 is not applicable and

repllaced by following texi:

The relevant ratings-wi au 3 3
contrelgear for thednternal arc classification are the following:

a) |rated voltage (U,);
b) |ratedsfrequency (f;);

c) |ratings of the internal arc classification (IAC).

5.2 Rated voltage (U,)

Subclause 5.2 of IEC 62271-1:2017 is applicable with following addition to 5.2.1.

5.21 General

The rated voltage is equal to the maximum system voltage for which the equipment is designed.
It indicates the maximum value of the "highest system voltage" of networks for which the

equipment may be used (refer to Clause 9 of IEC 60038:2009 [6]).

NOTE Itis possible that components forming part of pole-mounted switchgear and controlgear have differing values

of rated voltage in accordance with their relevant standards.
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5.3 Rated insulation level (Uy, U, Uy)

Not applicable.

5.4 Rated frequency (f,)

Subclause 5.4 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is applicable.

5.101 Ratings of the internal arc classification (IAC)
5.101.1 General

An|IAC classified pole-mounted switchgear and controlgear shall have the folowing ratings:
ratg¢d approach distance, arc fault currents and arc fault durations.

5.101.2 Rated approach distance (Dpp)

The rated approach distance shall be stated by the manufacturer (refer to Figure 2).

5.101.3 Rated arc fault currents (I, I,)

The-standard value of rated arc fault currents should be selected from the R 10 series specified
in IEC 60059 [7].

Twp ratings of the arc fault currents are recognised:

a) |three-phase and phase-to-phase arc faultcurrent (I,), when applicable;

b) |single-phase-to-earth arc fault current (7,,), when applicable.

Whlen only a three-phase rating is specified, the single-phase rating is by default 87 % of fthe
thr¢e-phase rating, and need not.be specified.

NOTE 1 The rationale for this 87 %-is the arc fault test with 2-phase ignition; refer to 7.101.7.2.

The¢ manufacturer shall.specify the compartments to which the single-phase-to-earth arc fault
current rating applies.® Such value is assigned to switchgear and controlgear where]|its
corpstruction will prevent the arc from becoming multiphase, as demonstrated during the internal
arc| test.

b&asag—ned—ln the case Where all hlgh voltage compartments are only esigned for single-
1 1=

H=w +h L ratioa obaoll bao Socion o t
Ty, T T g™ ratTyg™ STia— T aSSTgTicd \lUlUl (0]

h, st - M3 tood
p =AY LU cardr arv |uu|to, HSteaa uu lA

7.101.7.2).

NOTE 2 Information about the relationship between type of neutral earthing and the single-phase-to-earth arc fault
current is provided in 9.101.6.

5.101.4 Rated arc fault duration (zp, 75.)

Standard-Recommended values for the arc fault duration (¢, t5.) are 0,1s, 0,5 s and 1 s.

NOTE Itisin general not possible to calculate the permissible arc duration for a current which differs from that used
in the test.
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6 Design and construction

Subclauses of Clause 6 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentioned
below are not applicable for this document.

6.11 Nameplate
B Cemersl

6.11.2 Application

Subclause 6.11.2 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is applicable,‘eXxcept
for|Table 9, with the following additions:

Pole-mounted switchgear and controlgear, with a rated internal arc classification 'shall incliide
in the nameplate the additional IAC information in accordance with Table 1.

Table 1 — Nameplate information

Abbreviation Unit e Condition:
Marking only requireq if
) (2) (3) (4) (3)
Intgrnal arc classification IAC

Rated approach distance Dyp m

Arc fault current and duration Iy, ty KA, s Y Three-phase test or
phase-to-phase test arg
applicable

Single-phase-to-earth arc fault current Lo 108 kA, s Y A single-phase test is

and duration applicable or 1, differs
from 87 % of I,

Fitted with arc mitigation device Y Arc mitigation device
fitted and not disabled
during testing

")
X :Jthe marking of these values is”"mandatory-where-internal-arc-classification-is-assigned;

Y :|conditions for markingsef these values are given in column (5)

NJTE-4 If there is dn abbreviation in column (2) it can be used instead of the terms in column (1).

6.101 Internal arc fault

Po!s-mounted switchgear and controlgear, in principle, are designed and manufactured| to
pr i -

However;-where-internal-are-classificationisassigned, the switchgear and controlgear shall be

designed to give a defined level of protection of persons in the event of an internal arc, when
the switchgear and controlgear is in normal-serviee operating condition.
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The designation shall be included in the nameplate (refer to 6.11).
Some examples for internal arc classification are given in 7.101.7.2.5.

6.102 Enclosure

The—comotete
eleftrical,
opgrating condition and under conditions of internal arc fault.

Figure 1 shows examples of different arrangements of components
compartment(s) within an enclosure.

C U 1O S, S
thermal and environmental stresses likely to be encountered in normal-sektice

in~‘high voltage
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Figure 1 — Examples of enclosures and compartment(s) in different arrangements

IEC

7 Type tests

Subclauses of Clause 7 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentioned

below are not applicable for this document.

7.1 General

711 Basics

The type test is performed to verify the internal arc ratings and characteristics of pole-mounted

switchgear and controlgear.
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.2 Information for identification of test object

Subclause 7.1.2 of IEC 62271-1:2017 does not apply for this document and is replaced by
following text.

The manufacturer shall submit to the testing laboratory, drawings and other data containing
sufficient information to unambiguously identify by type the essential details and parts of the
switchgear and controlgear presented for test. A summary list of the drawings and data
schedules shall be supplied by the manufacturer and shall be uniquely referenced and shall
contain a statement to the effect that the manufacturer guarantees that the drawings or data

schedutestisted-are-the-corrost-versiorandiriyropresent-the-switchgearand-sentrelgesy to
be ftested.

The testing laboratory shall check that drawings and data sheets adequately represent the
es%ntial details and parts of the test object, but is not responsible for the accuracy of the
detailed information.

Pajticular drawings or data required to be submitted by the manufacturerito‘the test laboratory
for|identification of essential parts of test object are specified in Annex:A.

7.1.3 Information to be included in type-test reports

The results shall be recorded in type-test reports containing sufficient data to prove complia

wit
inc

infq

N the test clauses of this document for the test(s) conductiéd. Sufficient information shall
uded so that the essential parts of the test object can beidentified. In particular, the follow
rmation shall be included:

manufacturer;

type designation and unique identifier for-switehgear the test object;

rated characteristics of-switehgear the test object;

sufficient outline drawings and data schedules to represent the-switchgear test object;

the reference numbers of aJl'drawings including revision number submitted to identify
essential parts of the test object;

details of the testing arrangement (including diagram of test circuit);

statements of the behaviour of the-switehgear test object during test and its condition a
test;

description of the test object with a drawing showing the main dimensions, details reley
of fixing~the—switchgear—and-controlgear test object to the pole(s), including the p
charagcteristics;

point‘and method of initiation of the internal arc fault;

photographs to illustrate the conditien of-switehgear the test object before and after test;

hce
be

ing

the

fter

ant

to the meehanical strength, the arrangement of the pressure relief device(s) and the method

ole

dldWillgb Uf iUDi dlldllgclllclli (icai Ubjcbi, SUUTICe biUIU bUIIIIUbﬁUII pUiIIi, dllul IIIUUIIiiIIg fl
of indicators, pole dimensions) and any other relevant installation conditions; appl
voltage and frequency;

e |AC designation validated by test;
e include use of fuse protection if used;
e include the use of arc mitigation device if used;
for the prospective and/or test current (refer to 7.101.6.3):
a) RMS value of the AC component during:
e the first three half-cycles;
o the last three half-cycles;

b) highest peak value (actual and/or prospective);

me
ied
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Th¢ test is applicable to pole-mounted switchgear and controlgear for Wwhich internal
5sification is assigned, covering the event of an arc fault within the enclosure(s) or within
components having housings which form part of the enclosure in normal”operating conditi
The internal arc test makes allowance for effects acting on all parts/of the enclosure, such
intgrnal overpressure, thermal effects of the arc or its roots, and forthe effects of ejected
gages and glowing particles on the persons situated beneath the apparatus under test.

cla

tes

7.1

The test shall be carried out with«the switchgear and controlgear in normal operating conditi

Thi
wit]
ins

opgrating condition.

Pole-mounted switchgear and controlgear which are protected by type-tested current-limi

fus
cay
will
equ
sp§

c) average RMS value of the AC component over the actual duration of the test;
d) test-duration of arc fault current;

e) prospective RMS value and duration of the test current;

oscillogram(s) showing currents and voltages;

optionally, total arc energy, peak arc power;

optionally, measurement of pressure in compartments;

assessment of the test results, including a record of the observations in accordance with

7.101.8;

other relevant remarks.
01 Internal arc type test

01.1 General

[s are not intended to cover e.g.:

the influences of an internal arc between compartments;
the effect of an arc on the external connections outSide the enclosure;

the effects caused by an explosion of high-voltage components;

to combustible materials or equipmenp,placed in the proximity of the pole-moun
switchgear and controlgear.

01.2 Test conditions

hdrawable-parts is set aceording to 7.101.7.1.4. All other equipment, for example measur
ruments and monitoring equipment shall be in the position as it is in normal-sery

es, integratedinside the switchgear and controlgear, shall be tested with the fuse type
ses the highest cut-off current (let-through current). The actual duration of the current f
be conirolled by the fuses. The tests shall be performed at the rated voltage of
ipment. The tested switchgear and controlgear will be designated as 'fuse-protected’.
cific fuse, including manufacturer, part number, and ratings, used for protection shall

spe

the presence of gases with potential toxic ¢haracteristics, or the hazard of fire propagallion

b

arc

on.
as
hot

The

ed

on.

s means the position of high-voltage switching devices;—connecting—and-disconneciing

ing
ice

hat
ow
the

The

be

cified in the instructions manual

Application of suitable current-limiting fuses in combination with switching devices can limit the
short-circuit current and minimize the fault duration. It is well documented that the arc energy
transferred during such tests is not predictable by /2¢. In the case of current-limiting fuses, the
maximum arc energy may occur at current levels below the maximum interrupting rating. Further,
the effects of using current-limiting devices that employ pyrotechnic means to commutate
current to a current-limiting fuse shall be considered when evaluating designs utilizing such
devices.
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Any device (for example, protection relay) that may automatically trip the circuit before the end
of the prospective duration of the test shall be made inoperative during the test. If pole-mounted
switchgear and controlgear is equipped with devices intended to limit the duration of the arc
itself by other means (for example, by transferring the current to a metallic short circuit), they
shall be made inoperative during the test. If these devices are an integral part of the design of
the high-voltage compartment or assembly which prevents them being made inoperative without
modification of the construction, the relevant high-voltage compartment of the switchgear and
controlgear may be tested with the device operative; but this switchgear and controlgear shall
be qualified according to the actual duration of the arc. The test current shall be maintained for
the rated arc fault duration of the switchgear and controlgear.

NOTE Because in general arc limiting devices are out of the scope of this document and if the switchgear jJand
conjrolgear has previously been tested with the limiting device made inoperative, an additional test can be performed
to demonstrate the behaviour of this arc limiting device.

7.101.3 Arrangement of the equipment

Th¢ test arrangement for-everhead-connected pole-mounted switchgear and controlgear shall
be lconfigured as indicated in Figure 2.
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Dimensions in millimetres

<+—— Test specimen

A
<— Rated approach distance (D,,)
3 000 3 000
\
q\l
\ / Al V2
Indicators
Height for
<— convenience
of testing ]
Control box at
typical distance
below test
specimen
\J
Side view Front view

IEC
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Figure 2 — Test arrangement for pole-mounted
switchgear and controlgear |5
The¢ equipment shall be arranged as follows:

external materlal as the original |tems and they do not affect the main and earthlng circuits;

the test object shall be mounted on a pole. If there is a control box and/or
electrical/mechanical linkages to the base of the pole, these shall be fitted at a distance
below the test object typical of a service installation. The test object shall be at a convenient
height allowing for the indicators as specified in 7.101.5, and for the control box and/or
electrical/mechanical linkages (if applicable);

In the case the control box is not fully covered by the main indicators the test shall include
a 1000 mm x 1 000 mm indicator screen above control box, refer to Figure 2;

the test object shall be earthed at the earthing point provided;

tests shall be carried out on high-voltage compartments not previously subjected to arcing,
or, if subjected, being in a condition which does not affect the result of the test;


Arrangement of the main indicators is changed to improve the protection of the authorized persons and general public beneath the apparatus. Before indicators were centred to the pole and now indicators are centred to the test object. 

Additionally, a second set of indicators is proposed, only for the cases for which the control box is not fully covered by the main indicators.
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— in the case of fluid-filled compartments (other than SFg) the test shall be made with the
original fluid at its-rated filling pressure (10 %);

— for environmental reasons, it is recommended to replace SFg with air at the-rated filling
pressure (x10 %).

NOTE 1 Test results with air instead of SF6 are considered to be representative.

NOTE 2 Nitrogen at the—rated filling pressure (£10 %)-can is also-be considered a substitute for SF [9]ratherthan
air.

NO E—es e d— e e PRy SteaeHmeRstoRs—eHhe—test—ree—sre eHe—be—constderea—taboratery—are—grge
enojgh to prevent hot gas reflection towards the indicators.

7.101.4 Indicators (for assessing the thermal effects of the gases)
7.101.4.1 General

Indjcators are pieces of black cotton cloth so arranged that their cut edges do riot point towgard
the| test object.

Blalck cotton-interlining lawn (approximately 40 g/m?2) shall be usedcfor indicators.

NOTE Cotton-interlining lawn (approximately 40 g/m?) is considered to repfésent light summer wear of the genleral
public.

Cafe shall be taken that glowing particles do not accumulate. This is achieved if the indicafors
arel mounted without a frame (refer to Figure 3).

The indicator dimensions shall be 150 mm x 158:xmm (+13 mm).

IEC

Figure 3 — Horizontal indicator

Figure 3 provides an indication of a typical arrangement of a horizontal indicator.

7.101.5 Arrangement of indicators

Indicators shall be arranged horizontally, at the rated approach distance (50 mm) below the
lowest point of the test object. The indicators shall cover the whole area of a 3 m x 3 m square
frame centered about the-pele test object. They shall be evenly distributed, arranged in a
checkerboard pattern, covering 40 % to 50 % of the area (refer to Figure 2 and Figure 3).

The indicators may be located at any convenient height above the ground allowing for the
control box and/or electrical/mechanical linkages if applicable. If the control box's location is
not fully located under the 3 000 mm x 3 000 mm indicator area (refer to Figure 2), then an
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additional indicator screen 1 000 mm x 1 000 mm shall be positioned above the mounting
position of the control box. The additional screen shall be in the same plane as the
3 000 mm x 3 000 mm indicator screen and centered as detailed in Figure 2.

NOTE 1 The additional screen is used to determine if the operators standing position, when in front of the control
box, is adequately protected from hot gases and flame.

NTE2 . - . . o . . ‘
public-

NOTE 42 This test covers the verification of the protection of both authorized personnel and general public beneath
the apparatus

7.101.6 Test parameters
7.101.6.1 General

A test performed at a given voltage, current and duration is generally valid forall lower vallies
of ¢urrent, voltage and duration.

7.101.6.2 Voltage

The test shall be performed at any suitable voltage up to and including the rated voltage U}. If
a vpltage lower than U, is chosen, the following conditions shall be met.

a) |the-average-RMS current-value during the test as computed by a digital recording de\ice
complies with current requirements of 7.101.6.3.1;

b) [the arc is not extinguished prematurely in any of the phases in which it has been initiated.
Temporary single-phase extinguishing is permitted, as long as the cumulated duration of
the intervals without current does not exceed:2 % of the test duration and the single events
last not longer than to the next prospective current zero, provided that the integral of the |AC
component of the current equals at leastthe value specified in 7.101.6.3.1 in the releviant
phase.

7.101.6.3 Current
7.101.6.3.1 AC component

The test current shall be setywithin a £5 % tolerance of the rated arc fault current (/5, 87 % I,
or In.) as appropriate. If the applied voltage is equal to U,, this tolerance applies only to fthe
praspective current,

The¢ current should remain constant. If the capability of the test plant does not permit this, the
tes} shall be‘extended until the integral of the AC component of the current (Z¢/2t) equals fthe

valpe specified within a tolerance of (+18 %). In this case, the current shall be equal to fthe

sp4cified’value at least during the first three half-cycles and shall not be less than 50 % of the
sp4cified value at the end of the test.

NOTE Information about the relationship between type of neutral earthing and the single-phase-to-earth arc fault
current is provided in 9.101.6.

7.101.6.3.2 Peak current

The instant of closing for a three-phase test shall be chosen so that the peak current is flowing
in one of the outer phases, and a major loop also occurs in the other outer phase.

If the applied voltage is equal to U,, the peak value of the prospective current shall be set
to 2,5 times (for frequencies up to 50 Hz) or 2,6 times (for 60 Hz) the RMS value of the AC

component defined in 7.101.6.3.1 with a tolerance of +8 %.
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If the voltage is lower than U,, the peak value of the prospective current is irrelevant, but the

peak value of the short-circuit current for the switchgear and controlgear under test shall not
drop below 90 % of the rated peak value.

For higher DC time constants than the standard defined 45 ms of the feeding network, a uniform
value of 2,7 times the RMS value of the AC component should be used as a rated value for both
50 Hz and 60 Hz applications.

In case of two-phase initiation of the arc, or single-phase-to-earth the instant of closing shall
be chosen to provide the maximum possible DC component.

7.101.6.3.3 Frequency

Tests performed at 50 Hz are also applicable for 60 Hz and vice a versa. At a ratedfrequepcy
of 50 Hz or 60 Hz, the frequency at the beginning of the test shall be between 48 HzZ and 62 Hz.
At pther frequencies, it shall not deviate from the rated value by more than £10 %. The pg¢ak
facfor requirement of subclause 7.101.6.3.2 shall be met as appropriate.

7.101.7 Test procedure
7.101.7.1 Supply circuit
7.101.7.1.1 Three-phase tests

The¢ supply circuit shall be three-phase and all three-phases of the switchgear and controlgear
shgll be energised. The neutral point of the supply circuit may be either isolated, solidly earthed
or ¢arthed through an impedance GW [ i [

104-A.-TFhis Any of these test configurations coveérs*all in service neutral arrangements.

7.101.7.1.2 Single-phase tests

Ong terminal of the supply circuit shall*be connected to the earthing point provided on fthe
switchgear and controlgear,-arother the other to theterminal-ofthetestobjeet phase under test.

NOTE Single-phase compartments<and”single-phase enclosures will only have the one phase under tes{ as
defiped in Table 2.

corntrolgear intended to'\be used in a three-phase network, the two remaining phases of the fest
object, shall be enefgised at Ur/\/3, which may be supplied from a separate voltage source and

negd not be synchronised. The separate source(s) may be low power and are not intended to
sugply any sighificant short-circuit current in case of ignition. If a separate source is used, fthe
remaining two. phases can be energised from the same single-phase voltage source. If either
of the remaining phases ignites or the voltages collapse, the test shall be repeated as a thrge-
phase internal arc test.

In |the case of three-phase switchgear and controlgear or single-phase switchgear Ind

7.101.7.1.3 Phase-to-phase tests

Two phases of the three-phase supply circuit shall be connected to the two adjacent phases of
the test object. The neutral point of the supply circuit may be either isolated or earthed through
an impedance, in such a way that the maximum earth current is less than 100 A. The one
remaining phase of the test object, shall be energised at Ur/\/3, which may be supplied from a
separate voltage source and need not be synchronised. The separate source(s) may be low
power and are not intended to supply any significant short-circuit current in case of ignition. If
the one remaining phase ignites or the voltage collapses, the test shall be repeated as a three-
phase internal arc test.

7.101.7.1.4 Feedingarrangements Test supply connection direction
Feeding The test supply connection direction shall be as follows:



There are differences between IEEE and IEC in the way to connect the neutral point of the supply circuit during internal arc test. For pole-mounted metal-enclosed switchgear and controlgear, the way that the neutral point is connected does not have any impact on the test result and then both neutral arrangements are permitted and covering each other.
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from the supply connection terminals, through the main switching device with this device in
the closed position;

for an enclosure with several main circuit components inside: supply through one available
set of connection terminals, with all switching devices in closed position, except for earthing
switches, if any, which shall remain in open position.

01.7.2 Arc initiation

01.7.2.1 General

The_arcshall he initiated hy means of g copper wire of about 0 5 mm in diameter

The point of initiation shall be located at the furthest point, downstream in the current path flom

the|
con
be

In

determined, with respect to arc energy and burn through.

supply, within the high-voltage compartment under test. If the main circuit of the high-voltage
npartment under test includes current limiting devices (e.g. fuses), the point of initiation shall
chosen upstream from these limiting devices.

he case of non-symmetrical designs, the most onerous internal arg initiation should|be

othler phases are affected, shall be in accordance with Table2, according to the construc

Th}enumber of phases to be tested, the connection arrangements, and the action to be takjn if
of the enclosure under test.

NO7

Ins
be

a)

b)

71

The arc shall be initiated between all the phases under test.

71

ion

'[E Refer to Figure 4 and examples in 7.101.7.2.5.

de the enclosure where the live parts are covered/by solid insulating material, the arc shall
nitiated at the following locations:

at gaps or joining surfaces between the insulation of insulation-embedded parts or insulafing
partitions;

when a) is not applicable, by perforation or partial removal of solid insulation from [the
internal conductors.

01.7.2.2 Three-phase arc initiation

01.7.2.3 Single-phase arc initiation

In fhe case of single-phase-to-earth ignition, the arc shall be initiated between the phase and

clo
shd

Fol

sest earth (Single-phase). In the case of a three-phase switchgear and controlgear the farc
Il be initiated between the middle phase and closest earth.

single-phase high-voltage compartments without any adjacent earthed metallic parts, a path

for

thevarc initiating fuse wire shall be created to the closest earthed metallic part.

7.1

01.7.2.4 Phase-to-phase arc initiation

In the case of a phase-to-phase ignition, the arc shall be initiated between the middle phase
and one of the adjacent phases (phase-to-phase). The manufacturer may choose to perform a
three-phase arc initiation test with any three-phase enclosure construction in place of the
specified test in Table 2.
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Table 2 — Parameters for internal arc fault test according to enclosure
and compartment construction

Test Number of Action if other phase
phases/earth for arc
current AP affected
initiation
With bare conductors 15 Three-phase N/A
Three-phase 87 % I
enclosures: Conductors with solid °'a | Two Repeat as three-phase
insulation Ipg One phase and earth test
Single-phase 87 %1, | Two
compartments A
indide three- zesgseat as three-phase
phase Ipg One phase and earth
enclosure:
Repeatas three-phasle
. ) test if single-phase
Sipgle phase. 1o One phase and earth enclosures are tested
englosure (s): in a three-phase
configuration

NOTE-4+ More details about arc initiation according the construction can be found in 7.101.7.2.5.

NOTE 2 The manufacturercan-choose toperform-a-three-phase -arcin
N == He—-aRdtactirercan-cn Setoperormathfee aSeaf

tron-test with-anvthree phase enclo
HOR—eStWHAa Y pRasSeenRco

fay ara
ph HYhtR

conl T A 5 . q

7.101.7.2.5 Arc initiation according to different eohstruction types

compartment construction. To further clarify the different test methods, refer to Figure 4
examples in this subclause.

Table 2 provides the parameters for an internal ‘arc fault test according to enclosure Ind

o
+
0]

nd
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Three phase
enclosure with
bare conductors

Three phase
enclosure with
solid insulation

Three phase
enclosure with
single compartments

Example 1

Three phase system

Allow selection
A"
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Single phase
enclosures

Allow selection

< by manufacturer by manufacturer
based on based on
Example 2(0) application application
5| - 5|2 s 5/
| & 3 2 | & =2
»| ® | »| @ »|®
jo3 (0] jo3 [0] [ (0] @ [0}
g8 i g 1R ig
| & o | @ o| @ N
o u’j 9 ﬁ S u’j o ﬁ
S S 5 S
| '
Single phase Two phase Single‘phase | | Single phase tests
tegt_s tes ts tegt—s Using 3 x single phase enclosdres
Yes Yes
Other phases Other phases Other phases
ignite ? ignite ? ignite ?
No
Y
Three phase tests
A Y v A
Ratings Application Application Application Application
over all the neutral Cover all the neutral Cover all the neutral For the single phase For the three phas
arrangements arrangements arrangements systems systems, cover all the
(See NOTE) neutral arrangemenfs
Designation Designation Designation Designation Designation
Example 1 Example2A Example 2B Example 3A Example 3B
Example 2C

IEC
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Three phase
enclosure with

bare conductors

Three phase
enclosure with
solid insulation

Three phase
enclosure with

single compartments

Single phase
enclosures

-
@
o
£
8
nj Y
Three phase system Allow selection Allow selection
< by manufacturer by manufacturer
based on based on
Example 2C application application
il < §|m S|« §|m
2 | ~ g | N % | ™ 2™
@ (] @ (0] a (] @ (0]
% o 2l a 2= 2 a
g E 2| E 2| E 2| E
S © S| @® S| @ Q@
m b o | X o | X o [ X
2 Ll S| w o 11} [
S S S S
v
3 . - Single phase tesks
Single phase Two phase Single phase g P )
Using 3 x single phase
tests tests tests enclosures
Other phases YES Other phases Other phases
ignite ? ignite ? ignite ?
NO
& /1
Y
Three phase tests
4 A 4
Ratings Application Application Application Application
Cover all the neutral Cover allthe neutral Cover all the neutral For the single phase For the three phase
arrangements arrangements arrangements systems systems, cover all thg
(See NOTE) neutral arrangementg
Designation Designation Designation Designation Designation
Example 1 Example 2A Example 2B Example 3A Example 3B
Example 2C

NOT
and
and

IEC

[E  Forysystems with an isolated neutral, in the unlikely occurance of a double earth fault within the switchgear
controlgear (two phases fail to earth), then fault levels up to 87 % of the three-phase rated current might ocfur,
as\such. a phase-to-phase fault might be a preferred option taken by the manufacturer.

Figure 4 — Flow-chart for the choice of arc initiation depending on the construction
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Example 1: A pole-mounted switchgear and controlgear, with bare conductors, tested for a
three-phase fault current (RMS) of 12,5 kA, for 0,5 s, intended to be installed on a pole, is
designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5 s;

In this case the device may be installed in any neutral earth configuration three-phase
12,5 kA network;

<
3 3 3 e

Example 2: For a three-phase enclosure with solid insulated conductors with thetthree-
phase switchgear and controlgear intended to be suitable for a 12,5 kA 3 phase network (An
IAC rating of 12,5 kA for 0,5 s) the manufacturer may choose either a phase-to-phase fest
or a phase-to-earth test as indicated in the following:

NOTE In this example there is only one three-phase compartment/enclosure, so no other'3'phase tests will be
performed.

Example 2A: Manufacturer chooses to perform a phase-to-earth test.and ensure it is suitible
for all Neutral earth networks by testing with 100 % of the three-phase rated arc fault current:
Test performed on a three-phase enclosure with conductors withisolid insulation.

IAC;

Arc fault current 12,5 kA assessed with a phase-to-earth test (100 % of the rated
single-phase-to-earth arc fault current);

Arc fault duration 0,5s.

Second and third phase energized during the tests but not affected. In this case the deice
may be installed in any neutral earth configuration three-phase 12,5 kA network.

Designation: IAC 12,5 kA, 0,5 s (Ipe = 12;5 kA).

Example 2B: Instead manufacturer chooses to perform a phase-to-phase test on a three-
phase enclosure with conductors_ with solid insulation.

IAC;
Arc fault current 10,875 kA assessed with a phase-to-phase test;
Arc fault duration 0,5 s.

Third phase energized during the tests, but not affected.

In this case the~device may be installed in any neutral earth configuration three-phase
12,5 kA network.

Designation:\JAC 12,5 kA, 0,5 s.

Example™2C: The manufacturer chooses to perform a three-phase test independent of fthe
type efithree-phase switch conductor system. A pole-mounted switchgear and controlgear,
tested for a three-phase fault current (RMS) of 12,5 kA, for 0,5 s, intended to be installed
on‘d pole, is designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5s.

In this case the device may be installed in any neutral earth configuration
three-phase 12,5 kA network.

Designation: IAC 12,5 kA, 0,5 s.
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c)

Example 3:

Example 3A: A single-phase enclosure pole-mounted switchgear and controlgear tested for
a phase-to-earth fault current (RMS) of 12,5 kA, for 0,5 s, in a single-phase system, is
designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5 s.

Designation: IAC Ip, 12,5 kA, 0,5 s.

7.1

IAC
foll

c)

A single-phase enclosure pole-mounted switchgear and controlgear tested in a single-phase
system shall not be IAC classified for a three-phase system.

Example 3B: Three independent single-phase pole-mounted switchgear and, coentrolggar
enclosures tested for a phase-to-earth fault current (RMS) of 12,5 kA, for,\0,5 s, in a
three-phase system is designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5s.

Designation: IAC 12,5 kA, 0,5 s (/5o = 12,5 KA).

01.8 Criteria to pass the test

designation is demonstrated for the pole-mounted switchgear and controlgear if fthe
bwing criteria are met:

Criterion No. 1

— No fragmentation of the enclosure occurs.

— No ejection of fragments or of otherparts of the switchgear of an individual mass of 60 g
or more, occur.

Deformations are accepted.
The switchgear and controlgear does not need to comply with its IP code after the test.
Criterion No. 2

Arcing does not cause\hbles in the enclosure under test. Holes in the enclosure which jare
created after the duration of the test by other effects than burning through, are disregarded) 7

The inclusion of(a)pressure relief vent and its operation is permitted and is not deemed| as
a structural fallure; however, any ejected parts due to its operation shall comply with [the
60 g limit far\ejected parts. [8

CriterionNo. 3

Indieators do not ignite-due-to-theeffect-of-hot- gases-or burning-liquids durlng the test and

W|th|n 1 s after the current durat|on 9. If indicators have been |gn|ted

d)

established of the fact that the |gn|t|on was caused by glowmg partlcles rather than hot
gases or burning liquids, the assessment criterion has also been met. Pictures taken by
high-speed cameras, video or any other suitable means-can should be used by the test
laboratory to establish evidence.

Indicators ignited as a result of burning paint or stickers are also excluded.
Criterion No. 4

The switchgear and controlgear remains connected to its earthing point. Visual inspection
is generally sufficient to assess compliance. In case of doubt, the continuity of the earthing
connection shall be checked. To check the continuity, verify by testing with 30 A (DC) to the
earthing point provided. The voltage drop shall be lower than 3 V.



Alignment of the criteria used in IEC 62271-200:2021 to evaluate the holes in the enclosure but adapted to the pole-mounted installation conditions (out of reach).

Precision requested by some testing stations to clarify that the pressure relief operation is not considered a structural failure.

Alignment with the criteria used in IEC 62271-200:2021.
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01.9 Transferability of the test results

The validity of the results of a test carried out in a tested enclosure of a particular design of
pole-mounted switchgear and controlgear can be extended to another test enclosure provided
that the original test was more onerous and this other test enclosure can be considered as
similar to the tested unit in the following aspects:

mounting height of test enclosure with respect to the indicator positions;
structure and strength of the enclosure;
performance of the pressure relief device, if any;

NOT

No

Su
bel

9.1

Su
tex

Po
evd

for

Su

9.1
9.1
If t
ins
it ¢

insulation system;

physical influences (pressure rise, gas flow and thermal effects).

E IEC TR 62271-307[3] can be used as a reference.
Routine tests

applicable.

Guide to the selection of switchgear and controlgear)(informative)

bw are not applicable for this document.

General

bclause 9.1 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is replaced by follow
|

e-mounted switchgear and controlgear have been constructed in various forms that h

the service installation.
th requirements should take account of applicable legislation and user safety rules.

01 Internal arc-fault
01.1 General

ne switchgear and controlgear is installed, operated and maintained in accordance with
ructions of the manufacturer, there should be low probability that an internal arc occurs,
anhot’be completely disregarded. Failure within the enclosure of pole-mounted switchg

and

bclauses of Clause 9 of IEC 62271-1:2017 and IEC 6227 1%1:2017/AMD1:2021 not mentiofed

ing

pve

Ived with changing technologies and functional requirements. The selection of pole-mounted
switchgear and controlgear essentially involves an identification of the functional requireme

nts

the
but
ear

Pnntrnlgpar due either to a defect oran pxrppfinnal service condition nppra’ring conditi

DNS

or maloperation can initiate an internal arc, which constitutes a hazard, if persons are present.

When selecting pole-mounted switchgear and controlgear, the possibility of the occurrence of
internal arc faults should be properly addressed, with the aim of providing an acceptable

pro

tection level for operators and, where applicable, for the general public.

This protection is achieved by reducing the risk to a tolerable level. According to ISO/IEC
Guide 51, risk is the combination of the probability of occurrence of harm and the severity of

the

harm. (Refer to Clause 5 of ISO/IEC Guide 51:2014 on the concept of safety.[4])
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Therefore, the selection of adequate equipment, in relation to internal arc, should be governed
by a procedure to achieve a level of tolerable risk. Such a procedure is described in Clause 6
of ISO/IEC Guide 51:2014 [4]. This procedure is based on the assumption that the user has a
role to play in the risk reduction.

9.101.2 Causes and preventive measures

Experience has shown that faults are more likely to occur in some locations inside an enclosure
than in others. For guidance, Table 3 gives a list of locations where experience shows that
faults are most likely to occur. It also gives causes of failure and possible measures to decrease

th nrobabilitvy aof intarnal are foultc  If nocaoccary tha ncar ochanld imnlamaont annlic ble
e FooaoHHtY e Rar—atre—autS— e 66 55a e —dSe—SHothe—HRpremeRt+—aPpHe

preventive measures to the installation, commissioning, operation and maintenance.

Table 3 — Locations, causes and examples of measures
to decrease the probability of internal arc faults

Lofkations where internal

ar¢ faults are most likely Possible causes of

. Examples of possible preventive measures
internal arc faults

to occur
(1) (2) (3)
Cohnections (Inside the Inadequate design Selection of adequate |dimensions
englosure) Use of appropriate ‘materials
Faulty assembly Checking of workmanship and/or dielectric test on s|te.
Failure of solid or liquid Checking of.workmanship and/or dielectric test on s|te.
insulation Regular checking of fluid levels, where applicable
(defective or missing)
Didconnectors Maloperation Interlocks. Delayed reopening. Independent manual
| operation. Making capacity for switches and earthing
Swiitches switches. Instructions to personnel
Eafthing switches
Bo|ted connections and Corrosion Use of corrosion inhibiting coating and/or greases.
contacts Use of plating. Encapsulation, where possible

Supplemental heating to prevent condensation.

Faulty assembly Checking of workmanship by suitable means. Corre¢t
torque. Adequate locking means
- . ¢ . ite.
Instrument transformers Ferro-resonance Avoidance of these electrical influences by suitable

design of the circuit

Short circuit on low-voltage | Avoid short circuit by proper means for example,

side for VTs protection cover, low-voltage fuses
Cirgcuit-breakers Insufficient maintenance Regular programmed maintenance
Instructions to personnel
All]locations Error by personnel Limitation of access by compartmentalisation.
Insulation embedded live parts. Instructions to
personnel
Ageing under electric Partial discharge routine tests
stresses

Pollution, moisture ingress Measures to ensure that the specified service
of dust, vermin, etc. conditions are achieved. Use of sealed compartments

Overvoltages Surge protection. Adequate insulation co-ordination.
Dielectric tests on site
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9.101.3 Supplementary protective measures

The first protective measure if the risk of an internal arc fault is not negligible is to specify IAC
classified assemblies.

Other measures can be adopted to provide-the-highestpessible-level-of protection to persons
in case of an internal arc. These measures are aimed to limit the external consequences of

such events.

Following are some examples of these measures:

— [rapid fault clearance times initiated by detectors sensitive to light, pressure or heat;

— |application of suitable fuses in combination with switching devices to limit the Ietsthroligh
current and fault duration;

— |[fast elimination of arc by diverting it to metallic short circuit by means of fast*sensing and
fast-closing devices;

— |remote operation instead of operation at the base of the switchgear and‘controlgear;

— |pressure-relief device.
9.101.4 Considerations for the selection and installation

ThI user shall make a selection, taking into account the ‘characteristics of the netwark,
opegrating procedures and service conditions.

As [a guide for the selection of the adequate switchgeaf.and controlgear with respect to intefnal
arcss, the following criteria can be used:

— |where the risk is considered negligible, IAC.designated switchgear and controlgear is |not
necessary;

— |where the risk is considered to be relevant, IAC designated switchgear and controlgear
should be used.

Fof the second case, the selection should be made by taking into account the foreseegble
makimum level of current and.duration of the fault, in comparison with the rated values of fthe
tesied equipment. In addition; the installation instructions of the manufacturer should|be
followed (refer to Clause 14)1'In particular, the location of personnel during an internal arc evient
is important.

degignation of the-switchgear and controlgear but depends also on the installation conditigns.
Internal arc faults inside pole-mounted switchgear and controlgear can occur in a numbef of
locptions and ‘can cause various physical phenomena. For example, the arc energy resulling
frojn ap.Sarc developed in any insulating fluid within the enclosure will cause an intefnal
ovarpressure and local overheating which will result in mechanical and thermal stressing of the
equipment. Moreover, the materials involved can produce hot decomposition products, either
gaseous or vaporous, which can be discharged to the outside of the enclosure. Therefore,
appropriate measures should be considered for the installation site.

ThI protection of(persons in case of an internal arc is not only a matter of design and IAC

For pole-mounted switchgear and controlgear, the minimum installation height of the enclosure
of the high-voltage is based on the rated approach distance declared by the manufacturer plus

a-suitable-distance-above-the-general-public 2 m.
9.101.5 Internal arc test

The internal arc test is intended to verify the effectiveness of the design in protecting persons
in case of an internal arc, during normal operating condition. The test does not assess the
behaviour of the switchgear and controlgear under any condition of maintenance or work, when
parts of the enclosure, including the low-voltage compartment, are open or dismantled.
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The internal arc test is applicable to pole-mounted switchgear and controlgear, to which an
Internal Arc Classification is to be assigned.

NOTE

Itis in general not possible to calculate the permissible arc duration for a current which differs from that used

in the test. The maximum pressure during the test will generally not decrease with a shorter arcing time and there is
no universal rule according to what arc duration is permissible with a lower test current.

9.1

01.6 IAC designation

IAC designation indicates a tested level of protection of persons under normal operating
condition as stated in 7.101.2. It is concerned with personnel protection under these conditions;

it ig ot Toncerned with—personnet protection under maimtenance conditions mor withr service

continuity.

When-an-taternal-Are-Classification-is—assighed,—according-to—The pole-mounted\switchgear

and controlgear will be designated as follows.

— |General: designation IAC (initials acronym for Internal Arc-Classified Cldssification).

— |Rated values: arc fault current in kiloamperes (kA), and duration in seconds (s) (according
to 7.101.6). Single-phase values can be assigned to switchgear and controlgear, having ¢ne
or more high-voltage compartments where its construction will prevent the arc from becomling
multiphase, as demonstrated during the internal arc test. The.relationship between neufral
earthing and single-phase-to-earth arc fault current is given-in Table 4. Users should spegify
a single-phase-to-earth arc fault current rating when they require a value higher than 87 %
of the three-phase rating, or can accept a lower valuegdepending on the neutral earthing.

Table 4 — Single-phase-to-earth{arc fault current

depending on the network'neutral earthing
Type of network neutral earthing Single-phase-to-earth arc fault current
Isglated neutral Up to 87 %.efthe three-phase rated arc fault current
Impedance earthed neutral 100 % oflthe rated single-phase-to-earth arc fault current
Sdlidly earthed neutral 100 % of the three-phase rated arc fault current
NQTE 1 If the rated single-phase-to-earth arc fault current covers the condition of solidly earthed neutral, Jall
otlher earthing conditions of the netwaork are also covered.
NQTE 2 For systems with isofated neutral, the maximum single-phase-to-earth fault current could theoreticdlly
re@ch levels up to 87 % of the“three-phase rated arc fault current (single-phase-to-earth fault current under
copditions of double-earth fault). However, double-earth faults at independent locations in the proximate vicinity
of fa single-phase-to-earth\fault subjected switchgear and controlgear have a very low probability. Therefore, this
copdition could not be-applicable and the user can specify a reduced single-phase-to-earth arc fault current rating.
NQTE 3 Resonant‘earthed (neutral) systems are covered in this table by the term "isolated neutral”.
10| Information to be given with enquiries, tenders and orders (informative)

Clause 10 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is not applicable for this
document, except 10.1 which is replaced as follows.

10.

1 General

When enquiring about or ordering an installation of IAC specified pole-mounted switchgear and
controlgear the IAC pole-mounted designation, rated approach distance, arc fault currents and
duration-shall should be included.
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11 Transport, storage, installation, operation instruction and maintenance

Clause 11 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is not applicable for this
document, except 11.1, 11.2 and 11.3 which are replaced as follows.

11.1 General

It is essential that the transport, storage and installation of switchgear and controlgear, as well
as their operation and maintenance in service, be performed in accordance with instructions
given by the manufacturer.

112 Conditions during transport, storage and installation

A dpecial agreement should be made between manufacturer and user if the service conditipns
of temperature and humidity defined in the order cannot be guaranteed during transport, storage
and installation. Special precautions may be essential for the protection of insulation during
trapsport, storage and installation, and prior to energizing, to prevent moisture*absorption due,
forlinstance, to rain, snow or condensation. Vibrations during transportishall be considened.
Appropriate instructions should be provided by the manufacturer.

11.3 Installation
11.3.1 General

Forl IAC classified switchgear and controlgear, guidance(oh safe installation conditions for [the
cage of an internal arc should be provided. The hazards of the actual installation condifion
shquld be assessed with respect to installation gonditions validated during the internal farc
clagsification (refer to 7.101). However, if the purchaser (user) considers that the risk is pot
relg¢vant, the switchgear and controlgear can beyinstalled without the restrictions indicated| by
the| manufacturer. The minimum installatiop,height is the declared rated approach distance
plup 2 m.

11101 Maintenance
111011 General

Where necessary, the manufacturer shall provide guidance on any maintenance requirements
in grder to maintain the integrity of the IAC designation over the life of the product. Refer to the
sedtions of Table 3 as\examples where maintenance can be considered over the life of the
switchgear and controlgear.

12| Safety

Clguse12 of IEC 62271-1:2017 is not applicable for this document except 12.1 modified| as
follpws:

12.1 General

As far as the protection of persons is concerned, the correct performance of the pole-mounted
switchgear and controlgear in the event of an internal arc is not only a matter of design of the
equipment itself, but also of the installation conditions, operating procedure and if applicable
maintenance procedures, for instance, see 9.101.

13 Influence of the product on the environment

Clause 13 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is not applicable for this
document and is replaced as follows:
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The manufacturer shall be prepared to provide on request, relevant information about the
environmental impact of the switchgear and controlgear. The manufacturer shall give guidance
on request, concerning disassembly and end-of-life procedures for the different materials and
components of the equipment and indicate recycling suitability.
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Annex A
(normative)

Identification of the test objects

A.1 General

For identification of a test object, the following topics shall be covered.

A.2 Data
— |Manufacturer's name;
— |Type designation, ratings and unique identifier of test object;
— |Outline description of test object (including number of poles, interlockihg-system, buspar
system, earthing system, and the arc extinguishing process);
— |Make, type, and ratings of essential parts, where applicable. (for example, diive
mechanisms, interrupters, shunt impedances, relays, fuse linksfinsulators);
— |Rated characteristics of fuse links and protective devices;
— |Whether the apparatus is intended for operation in the vertieal and horizontal plane;
— [Mock-ups (if used) details shall also be given.
A.3 Drawings
Drawings to be submitted Drawing content (as applicable)
Single-line diagram of main circuit Type designation of principal components
Ggneral layout Overall dimensions
NQTE For an assembly it-may can be neces§ary to | SUPporting structure and mounting points
provide drawings of the complete assembly*and of | Enclosure(s)
earh switching device.
Pressure-relief devices
Conducting parts of main circuit
Earthing conductors and earthing connections
Electrical clearances:
to earth, between open contacts;
between poles.
Location and dimensions of barriers between poles
Location of earthed metallic screens, shutters or partitiops
in relation to live parts
Liquid insulation level

’ - — ' - - P M
LOULAluUIT arnu 1y po ucosiyriaturm UT Toutaturs

Location and type designation of instrument transformers

Detailed drawings of insulators

Material

Dimensions (including profile and creepage distances)

Arrangement drawings of cable boxes

Electrical clearances
Principal dimensions
Terminals

Level or quantity and specifications of insulant in filled
boxes

Cable termination details

IEC 62271-214:2024 CMV © IEC 2024
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List of comments

1 Because of the increase of the documents referred to DC inside IEC TC 17 and its
Subcommittees, this change is added to clarify that this document is only applicable for AC.

2 1AC classification is not a mandatory requirement. This change is added to clarify that this
document is only applicable for metal-enclosed pole-mounted switchgear and controlgear for
which IAC is assigned.

3 The IAC classification is linked to the way that the test object is installed, and the area being
protected is worker’s area. It means the area beneath the apparatus.

4 | Pole-mounted switchgear and controlgear are installed in different conditions worldwide. This
text is added to precise that the test performed according to this standard enly” provide
protection for persons beneath the apparatus, as it is demonstrated by the type(test.

5 | Arrangement of the main indicators is changed to improve the protection of the authorized
persons and general public beneath the apparatus. Before indicators were.centred to the gole
and now indicators are centred to the test object.

Additionally, a second set of indicators is proposed, only for the' cases for which the control
box is not fully covered by the main indicators.

6 | There are differences between IEEE and IEC in the way.to connect the neutral point of the
supply circuit during internal arc test. For pole-mounted metal-enclosed switchgear and
controlgear, the way that the neutral point is connegcted’does not have any impact on the {est
result and then both neutral arrangements are permitted and covering each other.

7 | Alignment of the criteria used in IEC 62271-200:2021 to evaluate the holes in the enclosure
but adapted to the pole-mounted installatiof’conditions (out of reach).

8 | Precision requested by some testing stations to clarify that the pressure relief operation is jnot
considered a structural failure.

9 | Alignment with the criteria used in'I[EC 62271-200:2021.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 214: Internal arc classification for AC metal-enclosed
pole-mounted switchgear and controlgear for rated voltages

above 1 KV and up to and Including o4 KV

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bl national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-govetnmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely withythe International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént/between the two organization

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
bny |EC Publication and the corresponding natiomal or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of, conformity. Independent certification bodies provide confor
bssessment services and, in some areas,(access to IEC marks of conformity. IEC is not responsible for
Gervices carried out by independent certification bodies.

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

No liability shall attach to IEC or-its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable faor the correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). /EC takes no position concerning the evidence, validity or applicability of any claimed patent righ
espect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
may be'réquired to implement this document. However, implementers are cautioned that this may not repre
hesatest information, which may be obtained from the patent database available at https://patents.iec.ch.

hall not be held responsible for identifying any or all such patent rights.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

(a)
s in
hich
bent
IEC

IEC 62271-214 has been prepared by subcommittee 17C: Assemblies, of IEC technical
committee 17: High voltage switchgear and controlgear. It is an International Standard.

This second edition cancels and replaces the first edition published in 2019. This edition
constitutes a technical revision.

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

a) indicators positioning update;

b) neutral earthing connection of the test circuit for three-phase tests;
c) general review for consistency with IEC 62271-200, Ed.3.0:2021.
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The text of this International Standard is based on the following documents:

Draft Report on voting

17C/924/FDIS 17C/931/RVD

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

the

above table.

The_lanquage used for the development of this International Standard is English.
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The committee has decided that the contents ef-this document will remain unchanged until

sta
sSpe
[ )
[

5 document was drafted in accordance with ISO/IEC Directives, Part 2, and develeped

iwww.iec.ch/members_experts/refdocs. The main document types developed, by IEC
cribed in greater detail at www.iec.ch/publications.

s standard shall be read in conjunction with IEC 62271-1, second edition;.published in 20
vhich it refers, and which is applicable unless otherwise specified in this standard. In or

clauses is used as in IEC 62271-1. Amendments to these clausesiand subclauses are gi
er the same references whilst additional subclauses are numbered from 101. Any cla

s not infer the clause is or is not relevant for its applicablesswitchgear standard.

tchgear and controlgear, can be found on the IEC. website.

pility date indicated on the |IEC websitender webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,
withdrawn, or

revised.

in

ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplementjavailable

are

17,
der

simplify the indication of corresponding requirements, the same_numbering of clauses and

en
ise

n the term "Not applicable" relates to the clause not being.relevant to IEC 62271-214, and

st of all parts of the IEC 62271 series, published under the general title High-voltage

the
the
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INTRODUCTION

IEC 62271-214 has been developed due to the requirement to remove IAC Type C designated
pole-mounted switchgear from I[EC 62271-200. IEC 62271-214 is to be considered independent
of IEC 62271-200, however it is still related to other product standards of the IEC 62271 series.

Only open terminal pole-mounted switchgear and controlgear has been considered within this
document.

This nqllipmnnf relates to npnraﬁnn in fhrnn-phqen’ hlun-phqen and Qingln-phqen defnme
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 214: Internal arc classification for AC metal-enclosed
pole-mounted switchgear and controlgear for rated voltages
above 1 kV and up to and including 52 kV

1 [Scope

This part of IEC 62271 specifies requirements for internal arc classification of AC metfal-
englosed pole-mounted switchgear and controlgear with rated voltages above 1 kW and up to
and including 52 kV with service frequencies up to and including 60 Hz.

This document is applicable to three-phase, two-phase and single-phaSe open termlnal
equipment for which an internal arc classification is assigned. Enclosures,may include fixed and
removable components and may be filled with fluid (liquid or gas) to provide insulation.

NOTE 1 The IAC classification takes into account the installation disposition(of the high-voltage switchgear [and
conjrolgear and worker's operating area.

NOTE 2 For the use of this document, high-voltage (IEC 60050-601:1985, 601-01-27) is the rated voltage aljove
1 000 V. However, medium voltage (IEC 60050-601:1985, 601-01-28){s,commonly used for distribution systems with

voltages above 1 kV and generally applied up to and including 52°kV; refer to [1]1.

This document does not preclude that other equipment may be included in the same enclosyre.
In guch a case, any possible influence of that.equipment on the switchgear and controlgear is
to he taken into account.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of their content
corjstitutes requirements of thistdocument. For dated references, only the edition cited applies.
Fol undated references, the latest edition of the referenced document (including any
amendments) applies.

IEG 60050-151:2001, Jnternational Electrotechnical Vocabulary (IEV) — Part 151: Electrical
and magnetic devices

IEG 60050-154:2001/AMD1:2013

IEG 60050-45372001/AMD2:2014

IEG 60050-451:2001/AMD3:2019

IEG 60050-151:2001/AMD4:2020

IEG 60050-151:2001/AMD5:2021

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses
IEC 60050-441:1984/AMD1:2000

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear
IEC 62271-1:2017/AMD1:2021

T Numbers in square brackets refer to the Bibliography.
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IEC 62271-200:2021, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62271-1,
IEC 60050-151 and IEC 60050-441, as well as the following apply.

NOTE 1 The classification system for definitions of IEC 62271-1:2017 is not followed. Terms and definitions are

referenced-and l_r_\rir'\rifi7n:nrl inthe fr\llr\\uing order:

— |Clause 3 of this document;
- |IEC 62271-1:2017;

— |IEC 60050-441;

— |IEC 60050-151.

IS® and IEC maintain terminology databases for use in standardizationxat the followjing
addresses:

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

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

NOTE 2 Additional definitions are classified so as to be aligned{with the classification system used in
IEC|60050-441.

3.1 General terms and definitions

3.11101

meﬁal-enclosed switchgear and controlgear
switchgear and controlgear assemblies with anexternal metal enclosure intended to be earthed,
and completely assembled except for external connections

[SQURCE: IEC 60050-441:1984, 444<12-04, modified — "complete" has been replaced|by
"completely assembled"; NOTE has™been deleted.]

3.1{102

eng¢losure
parnt of an assembly providing a specified degree of protection of equipment against externnal
influences and a specified degree of protection against approach to or contact with live parts
and against contact\with moving parts

[SOQURCE: IE€60050-441:1984, 441-13-01, modified — <of an assembly> has been deleteq.]

3.11103

hiﬂnh-voltage compartment
compaftment of switchgear and controlgear, containing high-voltage conducting parts, enclosed
except for openings necessary for interconnection, control or ventilation, where one segment
of the compartment can be part of the outer earthed metallic enclosure

3.1.104

component

essential part of the high-voltage or earthing circuits of pole-mounted switchgear and
controlgear which serves a specific function (e.g. circuit-breaker, disconnector, switch, fuse,
instrument transformer, bushing, busbar)
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3.1.105

main circuit
all the high-voltage conductive parts of pole-mounted switchgear and controlgear included in a
circuit which is intended to carry the rated continuous current

[SOURCE: IEC 60050-441:1984, 441-13-02, modified

— "high voltage" has been added,

"assembly" has been substituted by "pole-mounted switchgear and controlgear" and "transmit
electrical energy" has been substituted by "carry the rated continuous current".]

3.1.106

eanfthing circuit
ductors, connections, and the conducting parts of earthing devices intended to connect the
high-voltage conductive parts to the earthing system of the installation

cor

Note 1 to entry: Parts of metallic enclosures connected to the earthing system can be part of the-earthing circyit.

3.1
no
in g

Note 1 to entry: The term "in service" implies "under live conditions".

[SQ
ha

3.1

pre
de
exd

3.1
flu
hig
gas

3.1
po
ver
int

Not
for

[SQ

3.1

107
mal operating condition
ervice condition with all covers properly closed and secured

e been removed and Note 1 to entry has been added.]

108
ssure relief device

essive pressure in the enclosure or compartment

109

d-filled compartment

h-voltage compartment of pole-maunted switchgear and controlgear filled with a fluid, eit
, other than ambient air, or liquid, for insulation purposes

110
e

tical single memberssupport in wood, concrete, steel or other material, with one end bun
he ground, either-directly or by means of a foundation

e 1 to entry: The term pole as defined here is not to be mixed up with the use of the same term as synonym
hase as used in other standards.

URCELIEC 60050-466:1990, 466-07-01[8], modified — Note 1 to entry has been added.

M4

po

e-mounted switchgear and controlgear

=

URCE: IEC 62271-200:2021[2], 3.1.106, modified — "<of lan assembly>" and "doors apd"

ice incorporated as part of an enclosure or:compartment intended to operate to prevent

her

ied

ous

metal-enclosed switchgear and controlgear, typically connected to overhead lines, installed on
one or more poles or equivalent structures at a defined height, with restricted accessibility by
installation out of reach
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3.1.112

internal arc classification

IAC

metal-enclosed switchgear and controlgear for which prescribed criteria, for protection of
authorized persons and the general public beneath the apparatus, are met in the event of
internal arc for specified installation conditions, as demonstrated by type tests

Note 1 to entry: The internal arc classification is described by the characteristics given from 3.1.114 to 3.1.116.

[SOURCE: IEC 62271-200:2021, 3.6.117, modified — "authorized" and "and general public
" A " ged

chgear and controlgear".]

3.1{113

ard fault current
thr¢ée-phase and where applicable the single-phase-to-earth RMS value of the intefnal arc fault
current for which the switchgear and controlgear is designed to protect persons/in the event of
an nternal arc

[SQURCE: IEC 62271-200:2021, 3.7.101]

3.11114

ard fault duration
durnation of the internal arc fault current for which the switchgéar and controlgear is designed to
protect persons in the event of an internal arc

[SQURCE: IEC 62271-200:2021, 3.7.102]

3.11115
approach distance
disfance between the test object and indicators arranged in an IAC test

3.11116
ard mitigation device
device dedicated to reacting totinternal arc fault conditions to decrease the arc energy

[SQURCE: CIGRE TECHNICAL BROCHURE 686:2017][5]

3.8 Index of definitions

A-C
APRroaCh AISTANCE ... 3.1.115
arC  fal R U Nt e 3.1.113
arcayt-dyrationr———D—D—D—D—D—D—m—m—m—mDmDmmDmDmDmDmDmDmDmDmD7m7mmDmDmmmm2222222oDm2oD—7mD2D—2D—D—D—D—Dm—2D2D2D2DoDD_D0__— 34414
arc Mitigation AEVICE ... .. 3.1.116
[oToT4 4] oo ] T=1 o) (PRSPPI 3.1.104
E-F
(== T a1 e o | o7 U T S 3.1.106
=T 1] Lo 1= U 3.1.102

fluid-filled compartment. ... ... e 3.1.109
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H-I
high-voltage compartment.... ... 3.1.103
internal arc classification, TAC ... ... e 3.1.112
M-N
g =TT o3 1 o1 S 3.1.105
metal-enclosed switchgear and controlgear ... 3.1.101
normal operating condition 3.1.107
P
o] | PPN S 3.1.110
pole-mounted switchgear and controlgear .........cooooiiiiiiiiiiin e VL 3.1.111
prefssure relief deViCe. . ..o D 3.1.108

4 | Normal and special service conditions

Clguse 4 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:202\is not applicable.

5 [ Ratings

Sulbclauses of Clause 5 of IEC 62271-1:2017 and IE€ 62271-1:2017/AMD1:2021 not mentioned
belpw are not applicable for this document.

5.1 General

Subclause 5.1 of IEC 62271-1:2017 and\|IEC 62271-1:2017/AMD1:2021 is not applicable and
replaced by following text:

The relevant ratings for the internatl arc classification are the following:

a) |rated voltage (U,);
b) [rated frequency (f,);

c) [ratings of the internal arc classification (IAC).

5.2 Rated voltage (U,)

Subclause .52 of IEC 62271-1:2017 is applicable with following addition to 5.2.1.

5.211 General

The rated voltage is equal to the maximum system voltage for which the equipment is designed.
It indicates the maximum value of the "highest system voltage" of networks for which the
equipment may be used (refer to Clause 9 of IEC 60038:2009 [6]).

NOTE Itis possible that components forming part of pole-mounted switchgear and controlgear have differing values
of rated voltage in accordance with their relevant standards.

5.3 Rated insulation level (Uy, Up, Uy)

Not applicable.
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5.4 Rated frequency (f,)
Subclause 5.4 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is applicable.
5.101 Ratings of the internal arc classification (IAC)

5.101.1 General

An IAC classified pole-mounted switchgear and controlgear shall have the following ratings:
rated approach distance, arc fault currents and arc fault durations.

5.101.2 Rated approach distance (Dpp)

The rated approach distance shall be stated by the manufacturer (refer to Figure 2).

5.101.3 Rated arc fault currents (I, Ip.)

The¢ value of rated arc fault currents should be selected from the R 10, series specified in
IEG 60059 [7].

Twp ratings of the arc fault currents are recognised:
a) |three-phase and phase-to-phase arc fault current (Z,), when applicable;

b) [single-phase-to-earth arc fault current (/,,), when applicable.

When only a three-phase rating is specified, the single-phase rating is by default 87 % of the
threge-phase rating, and need not be specified.

NOTE 1 The rationale for this 87 % is the arc fault testywith 2-phase ignition; refer to 7.101.7.2.

The¢ manufacturer shall specify the compartments to which the single-phase-to-earth arc fault
current rating applies. Such value.is assigned to switchgear and controlgear where|its
corstruction will prevent the arc frambecoming multiphase, as demonstrated during the intennal
arc| test.

In the case where all high-vpltage compartments are only designed for single-phase-to-egrth
arc|faults, instead of I, rating, the I, rating shall be assigned (refer to 7.101.7.2).

NOTE 2 Information@bout the relationship between type of neutral earthing and the single-phase-to-earth arc fault
currient is provided in 9:101.6.

5.101.4 Rated arc fault duration (75, 75.)

Regommended values for the arc fault duration (74, 15.) are 0,1s, 0,5 s and 1 s.

NOTE Itis in general not possible to calculate the permissible arc duration for a current which differs from that used
in the test.

6 Design and construction

Subclauses of Clause 6 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentioned
below are not applicable for this document.

6.11 Nameplate
6.11.2 Application

Subclause 6.11.2 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is applicable, except
for Table 9, with the following additions:
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Pole-mounted switchgear and controlgear, with a rated internal arc classification shall include

int

he nameplate the additional IAC information in accordance with Table 1.

Table 1 — Nameplate information

:|conditions for marking of these values are given in column (5)

Abbreviation Unit ** Condition:
Marking only required if
(1) (2) (3) (4) (5)
Internal arc classification IAC X

Rated—=pproachdistarce Drp T XK

Arc fault current and duration Iy I kA, s Y Three-phase test.or
phase-to-phase test ard
applicable

Single-phase-to-earth arc fault current Lpes tae kA, s Y A single{phase test is

and duration applicable-or 1, differs
from\87° % of 1,

Fitted with arc mitigation device Y Arc mitigation device
fitted and not disabled
during testing

()
X :[the marking of these values is mandatory

NG

TE |If there is an abbreviation in column (2) it can be used in§tead of the terms in column (1).

6.1
Pol

01 Internal arc fault

le-mounted switchgear and controlgeat; in principle, are designed and manufactured

prejvent the occurrence of internal arc faults.

Ho
of

pbersons in the event of an.internal arc, when the switchgear and controlgear is in nor

opegrating condition.

The¢ designation shall be included in the nameplate (refer to 6.11).

Some examples far internal arc classification are given in 7.101.7.2.5.

6.1

02 Enclosure

The¢ enclosure is designed for withstanding the mechanical, electrical, thermal

vever, the switchgear and controlgear shall be designed to give a defined level of protec:linon

to

al

and

enyironmental stresses likely to be encountered in normal operating condition and unfder
conditions—of-internalarefault
Figure 1 shows examples of different arrangements of components in high voltage

compartment(s) within an enclosure.
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Figure 1 — Examples of enclosures and compartment(s) in different arrangements
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7 Type tests

Subclauses of Clause 7 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentioned

below are not applicable for this document.

7.1 General

711 Basics

The type test is performed to verify the internal arc ratings an
switchgear and controlgear.

d characteristics of pole-mounted
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7.1.2 Information for identification of test object

Subclause 7.1.2 of IEC 62271-1:2017 does not apply for this document and is replaced by
following text.

The manufacturer shall submit to the testing laboratory, drawings and other data containing
sufficient information to unambiguously identify by type the essential details and parts of the
switchgear and controlgear presented for test. A summary list of the drawings and data
schedules shall be supplied by the manufacturer and shall be uniquely referenced and shall
contain a statement to the effect that the manufacturer guarantees that the drawings or data

Sclﬂnrlnloe lictad ara tha corract varcion and trilvy ranracant tha cwitchaaoar and cantralaaar to
edules-listed—are-the-correctversion-and-trulyrepresent-the-switchgearand-conirolgea

be fested.

The testing laboratory shall check that drawings and data sheets adequately represent the
esdential details and parts of the test object, but is not responsible for the accuracy of the

det

Pa
for

71

The results shall be recorded in type-test reports containing sufficient data to prove complia

wit
inc
infd

piled information.

identification of essential parts of test object are specified in Annex A.

3 Information to be included in type-test reports

n the test clauses of this document for the test(s) conducted. Sufficient information shall
uded so that the essential parts of the test object can beidentified. In particular, the follow
rmation shall be included:

manufacturer;

type designation and unique identifier for the’test object;

rated characteristics of the test object;

photographs to illustrate the conditien of the test object before and after test;
sufficient outline drawings and data schedules to represent the test object;

the reference numbers of all'drawings including revision number submitted to identify
essential parts of the test object;

details of the testing arrangement (including diagram of test circuit);
statements of the behaviour of the test object during test and its condition after test;
description of the-test object with a drawing showing the main dimensions, details relev|

of fixing the\test object to the pole(s), including the pole characteristics;

point and)method of initiation of the internal arc fault;

ticular drawings or data required to be submitted by the manufacturerto‘the test laboratory

hce
be

ing

the

ant

to the mechanical strength, the arrangement of the pressure relief device(s) and the method

drawings of test arrangement (test object, source side connection point, and mounting frame
ofindicators, pole dimensions) and any other relevant installation conditions; ap;I|ied

vottageand-frequency;
e |AC designation validated by test;
e include use of fuse protection if used,;
e include the use of arc mitigation device if used;
for the prospective and/or test current (refer to 7.101.6.3):
a) RMS value of the AC component during:
e the first three half-cycles;
e the last three half-cycles;
b) highest peak value (actual and/or prospective);
c) average RMS value of the AC component over the actual duration of the test;
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d) duration of arc fault current;

e) prospective RMS value and duration of the test current;
oscillogram(s) showing currents and voltages;

optionally, total arc energy, peak arc power;

optionally, measurement of pressure in compartments;

assessment of the test results, including a record of the observations in accordance with
7.101.8;

other relevant remarks.

test is applicable to pole-mounted switchgear and controlgear for which"internal jarc
ssification is assigned, covering the event of an arc fault within the enclosure(s) or within

components having housings which form part of the enclosure in normal leperating condition.
The internal arc test makes allowance for effects acting on all parts of therenclosure, such| as
intgrnal overpressure, thermal effects of the arc or its roots, and forthe effects of ejected hot
gages and glowing particles on the persons situated beneath the apparatus under test.The tests

are| not intended to cover e.g.:

71

the influences of an internal arc between compartments;
the effect of an arc on the external connections outside.the enclosure;
the effects caused by an explosion of high-voltage*Components;

the presence of gases with potential toxic chafacteristics, or the hazard of fire propagallion
to combustible materials or equipment placed in the proximity of the pole-mounted
switchgear and controlgear.

01.2 Test conditions

The test shall be carried out with the\switchgear and controlgear in normal operating conditipon.

Thi
oth

pogition as it is in normal operating condition.

Pol
fus

5 means the position of high-veltage switching devices is set according to 7.101.7.1.4_{All
er equipment, for example measuring instruments and monitoring equipment shall be in the

le-mounted switchgear-and controlgear which are protected by type-tested current-limiting
bs, integrated inside*the switchgear and controlgear, shall be tested with the fuse type that

cayses the highest cut-off current (let-through current). The actual duration of the current flow
be controlled by the fuses. The tests shall be performed at the rated voltage of the

will
eqy
sp4
sp4

Appli

short-circuit current and minimize the fault duration. It is well documented that the arc energy
transferred during such tests is not predictable by /2¢. In the case of current-limiting fuses, the

ma
the

ximum arc energy may occur at current levels below the maximum interrupting rating. Further,
effects of using current-limiting devices that employ pyrotechnic means to commutate

current to a current-limiting fuse shall be considered when evaluating designs utilizing such
devices.
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Any device (for example, protection relay) that may automatically trip the circuit before the end
of the prospective duration of the test shall be made inoperative during the test. If pole-mounted
switchgear and controlgear is equipped with devices intended to limit the duration of the arc
itself by other means (for example, by transferring the current to a metallic short circuit), they
shall be made inoperative during the test. If these devices are an integral part of the design of
the high-voltage compartment or assembly which prevents them being made inoperative without
modification of the construction, the relevant high-voltage compartment of the switchgear and
controlgear may be tested with the device operative; but this switchgear and controlgear shall
be qualified according to the actual duration of the arc. The test current shall be maintained for
the rated arc fault duration of the switchgear and controlgear.

NOTE Because in general arc limiting devices are out of the scope of this document and if the switchgear [and
confrolgear has previously been tested with the limiting device made inoperative, an additional test can be performmed
to demonstrate the behaviour of this arc limiting device.

7.101.3 Arrangement of the equipment

The¢ test arrangement for pole-mounted switchgear and controlgear shallnbe” configured| as
indjcated in Figure 2.
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mock-ups of internal components are permitted provided they have the same volume and
external material as the original items, and they do not affect the main and earthing circuits;

the test object shall be mounted on a pole. If there is a control box and/or
electrical/mechanical linkages to the base of the pole, these shall be fitted at a distance
below the test object typical of a service installation. The test object shall be at a convenient
height allowing for the indicators as specified in 7.101.5, and for the control box and/or
electrical/mechanical linkages (if applicable);

In the case the control box is not fully covered by the main indicators the test shall include
a 1000 mm x 1 000 mm indicator screen above control box, refer to Figure 2;

the test object shall be earthed at the earthing point provided;
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— tests shall be carried out on high-voltage compartments not previously subjected to arcing,
or, if subjected, being in a condition which does not affect the result of the test;

— in the case of fluid-filled compartments (other than SFg) the test shall be made with the
original fluid at its filling pressure (£10 %);

— for environmental reasons, it is recommended to replace SFg with air at the filling pressure
(210 %).

NOTE 1 Test results with air instead of SF are considered to be representative.

NOTE 2_ Nitrogen at the filling pressure (£10 %) is also considered a substitute for SF, [9].

NOTE 3 It is assumed that the physical dimensions of the test laboratory are large enough to prevent\hot |gas
reflgction towards the indicators.

7.101.4 Indicators (for assessing the thermal effects of the gases)
7.101.4.1 General

Indjcators are pieces of black cotton cloth so arranged that their cut edges-do not point toward
the|test object.

B

alck cotton-interlining lawn (approximately 40 g/m2) shall be uséd for indicators.

NOTE Cotton-interlining lawn (approximately 40 g/m?) is considered to represent light summer wear of the genleral
public.

Care shall be taken that glowing particles do not ac€umulate. This is achieved if the indicators
arel mounted without a frame (refer to Figure 3).

The indicator dimensions shall be 150 mm x50 mm (+13 mm).

IEC

Figure 3 — Horizontal indicator
Figure 3 provides an indication of a typical arrangement of a horizontal indicator.

7.101.5 Arrangement of indicators

Indicators shall be arranged horizontally, at the rated approach distance (50 mm) below the
lowest point of the test object. The indicators shall cover the whole area of a 3 m x 3 m square
frame centered about the test object. They shall be evenly distributed, arranged in a
checkerboard pattern, covering 40 % to 50 % of the area (refer to Figure 2 and Figure 3).

The indicators may be located at any convenient height above the ground allowing for the
control box and/or electrical/mechanical linkages if applicable. If the control box's location is
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not fully located under the 3 000 mm x 3 000 mm indicator area (refer to Figure 2), then an
additional indicator screen 1 000 mm x 1 000 mm shall be positioned above the mounting
position of the control box. The additional screen shall be in the same plane as the
3 000 mm x 3 000 mm indicator screen and centered as detailed in Figure 2.

NOTE 1 The additional screen is used to determine if the operators standing position, when in front of the control
box, is adequately protected from hot gases and flame.

NOTE 2 This test covers the verification of the protection of both authorized personnel and general public beneath
the apparatus.

7.1904-6—Festparameters
7.101.6.1 General

A test performed at a given voltage, current and duration is generally valid for all.lower vallies
of ¢urrent, voltage and duration.

7.101.6.2 Voltage

The test shall be performed at any suitable voltage up to and including‘the rated voltage U}. If
a vpltage lower than U, is chosen, the following conditions shall beymet.

a) |the current during the test as computed by a digital recording device complies with current
requirements of 7.101.6.3.1;

b) [the arc is not extinguished prematurely in any of the (phases in which it has been initiated.
Temporary single-phase extinguishing is permitted; as long as the cumulated duratior] of
the intervals without current does not exceed 2-%.0f the test duration and the single events
last not longer than to the next prospective current zero, provided that the integral of the |AC
component of the current equals at least thervalue specified in 7.101.6.3.1 in the relevant
phase.

7.101.6.3 Current
7.101.6.3.1 AC component

The test current shall be set within a +5 % tolerance of the rated arc fault current (15, 87 % I,
or Ia.) as appropriate. If the.applied voltage is equal to U,, this tolerance applies only to the
prospective current.

The current should-remain constant. If the capability of the test plant does not permit this, the
tes} shall be extended until the integral of the AC component of the current (/2t) equals fthe

vallie specified-within a tolerance of (+18 %). In this case, the current shall be equal to the

spgcified_value at least during the first three half-cycles and shall not be less than 50 % of the
spgcified,value at the end of the test.

NOTE  Tnformation about the relationship beiween type of neuiral earthing and the single-phase-to-earin arc rault
current is provided in 9.101.6.

7.101.6.3.2 Peak current

The instant of closing for a three-phase test shall be chosen so that the peak current is flowing
in one of the outer phases, and a major loop also occurs in the other outer phase.

If the applied voltage is equal to U,, the peak value of the prospective current shall be set
to 2,5 times (for frequencies up to 50 Hz) or 2,6 times (for 60 Hz) the RMS value of the AC

component defined in 7.101.6.3.1 with a tolerance of +8 %.
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If the voltage is lower than U,, the peak value of the prospective current is irrelevant, but the

peak value of the short-circuit current for the switchgear and controlgear under test shall not
drop below 90 % of the rated peak value.

For higher DC time constants than the standard defined 45 ms of the feeding network, a uniform
value of 2,7 times the RMS value of the AC component should be used as a rated value for both
50 Hz and 60 Hz applications.

In case of two-phase initiation of the arc, or single-phase-to-earth the instant of closing shall
be chosen to provide the maximum possible DC component.

7.101.6.3.3 Frequency

Tests performed at 50 Hz are also applicable for 60 Hz and vice a versa. At a ratedfrequency
of 50 Hz or 60 Hz, the frequency at the beginning of the test shall be between 48 HzZ and 62 Hz.
At pther frequencies, it shall not deviate from the rated value by more than +10 %. The pgak
facfor requirement of subclause 7.101.6.3.2 shall be met as appropriate.

7.101.7 Test procedure
7.101.7.1 Supply circuit
7.101.7.1.1 Three-phase tests

The supply circuit shall be three-phase and all three-phases of the switchgear and controlgear
shgll be energised. The neutral point of the supply circuit may be either isolated, solidly eartTed
or ¢arthed through an impedance. Any of these test‘configurations cover all in service neufral
arrangements.

7.101.7.1.2 Single-phase tests

Ong terminal of the supply circuit shall'be connected to the earthing point provided on fthe
switchgear and controlgear, the otherto the phase under test.

NOTE Single-phase compartments.and” single-phase enclosures will only have the one phase under tes{ as
defipned in Table 2.

corjtrolgear intended to'be used in a three-phase network, the two remaining phases of the fest
object, shall be enefgised at Ur/\/3, which may be supplied from a separate voltage source and

ne¢d not be synchronised. The separate source(s) may be low power and are not intended to
supply any sighificant short-circuit current in case of ignition. If a separate source is used, the
renmaining two. phases can be energised from the same single-phase voltage source. If either
of the remaining phases ignites or the voltages collapse, the test shall be repeated as a thrge-
phase, internal arc test.

In the case of three-phase switchgear and controlgear or single-phase switchgear Ind

7.101.7.1.3 Phase-to-phase tests

Two phases of the three-phase supply circuit shall be connected to the two adjacent phases of
the test object. The neutral point of the supply circuit may be either isolated or earthed through
an impedance, in such a way that the maximum earth current is less than 100 A. The one
remaining phase of the test object, shall be energised at Ur/\/3, which may be supplied from a

separate voltage source and need not be synchronised. The separate source(s) may be low
power and are not intended to supply any significant short-circuit current in case of ignition. If
the one remaining phase ignites or the voltage collapses, the test shall be repeated as a three-
phase internal arc test.

7.101.7.1.4 Test supply connection direction

The test supply connection direction shall be as follows:
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from the supply connection terminals, through the main switching device with this device in

the closed position;

for an enclosure with several main circuit components inside: supply through one availa
set of connection terminals, with all switching devices in closed position, except for earth
switches, if any, which shall remain in open position.

01.7.2 Arc initiation

01.7.2.1 General

ble
ing

The_arc shall be initiated hy means of a copper wire of about 0 5 mm in diameter

The point of initiation shall be located at the furthest point, downstream in the current path fr

the
con
be

In
def]

supply, within the high-voltage compartment under test. If the main circuit of the high-volt
npartment under test includes current limiting devices (e.g. fuses), the point of initiation s
chosen upstream from these limiting devices.

he case of non-symmetrical designs, the most onerous internal arg, initiation should
ermined, with respect to arc energy and burn through.

om
hge
nall

be

n if

othler phases are affected, shall be in accordance with Table,2, according to the construction

Th}number of phases to be tested, the connection arrangements, and the action to be take

of the enclosure under test.

NOT

Ins
be

a)

b)

7.1

[E Refer to Figure 4 and examples in 7.101.7.2.5.

de the enclosure where the live parts are covered/by solid insulating material, the arc s
nitiated at the following locations:

hall

at gaps or joining surfaces between the insulation of insulation-embedded parts or insulafing

partitions;

when a) is not applicable, by perferation or partial removal of solid insulation from
internal conductors.

01.7.2.2 Three-phase arc initiation

The¢ arc shall be initiated hetween all the phases under test.

7.1

01.7.2.3 Single-phase arc initiation

the

In {he case of single-phase-to-earth ignition, the arc shall be initiated between the phase and

clo
shd

For

sest earth (Single-phase). In the case of a three-phase switchgear and controlgear the
Il be initiated between the middle phase and closest earth.

single-phase high-voltage compartments without any adjacent earthed metallic parts, a p

arc

for

thevarc initiating fuse wire shall be created to the closest earthed metallic part.

7.1

01.7.2.4 Phase-to-phase arc initiation

In the case of a phase-to-phase ignition, the arc shall be initiated between the middle phase
and one of the adjacent phases (phase-to-phase). The manufacturer may choose to perform a
three-phase arc initiation test with any three-phase enclosure construction in place of the
specified test in Table 2.
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Table 2 — Parameters for internal arc fault test according to enclosure
and compartment construction

Test Number of Action if other phase
phases/earth for arc
current L affected
initiation
With bare conductors I Three-phase N/A
Three-phase 87 % I
enclosures: Conductors with solid %l | Two Repeat as three-phase
insulation Ipg One phase and earth test
Single-phase 87 %1, | Two
compartments A
indide three- tRe(;r;)eat as three-phase
phpse Ipg One phase and earth
enclosure:
Repeatas three-phase
. ) test if single-phase
Sihgle phase. Ipg One phase and earth enclosures are tested
englosure (s): in a three-phase
configuration

NOTE More details about arc initiation according the construction can be found-in 7.101.7.2.5.

7.101.7.2.5 Arc initiation according to different construction types

Table 2 provides the parameters for an internal arg¢’ fault test according to enclosure Ind
compartment construction. To further clarify the different test methods, refer to Figure 4 and
exgmples in this subclause.
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[E  Forysystems with an isolated neutral, in the unlikely occurance of a double earth fault within the switchgear
controlgear (two phases fail to earth), then fault levels up to 87 % of the three-phase rated current might ocicur,
as\such, a phase-to-phase fault might be a preferred option taken by the manufacturer.

Figure 4 — Flow-chart for the choice of arc initiation depending on the construction
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a)

b)

Example 1: A pole-mounted switchgear and controlgear, with bare conductors, tested for a
three-phase fault current (RMS) of 12,5 kA, for 0,5 s, intended to be installed on a pole, is
designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5 s;

In this case the device may be installed in any neutral earth configuration three-phase
12,5 kA network;

Desi
85

nation- IAC 12 E kA Q5 ¢
O R YooK o OS5

Example 2: For a three-phase enclosure with solid insulated conductors with thewthree-
phase switchgear and controlgear intended to be suitable for a 12,5 kA 3 phase network (An
IAC rating of 12,5 kA for 0,5 s) the manufacturer may choose either a phase-te-phase fest
or a phase-to-earth test as indicated in the following:

NOTE In this example there is only one three-phase compartment/enclosure, so no other'3'phase tests will be
performed.

Example 2A: Manufacturer chooses to perform a phase-to-earth test.and ensure it is suitable
for all Neutral earth networks by testing with 100 % of the three-phase rated arc fault curregnt:
Test performed on a three-phase enclosure with conductors withisolid insulation.

IAC;

Arc fault current 12,5 kA assessed with a phase-to-earth test (100 % of the rafted
single-phase-to-earth arc fatilt current);

Arc fault duration 0,5s.

Second and third phase energized during the tests but not affected. In this case the deice
may be installed in any neutral earth configuration three-phase 12,5 kA network.

Designation: IAC 12,5 kA, 0,5 s (Ipe = 12;5 KA).

Example 2B: Instead manufacturer chooses to perform a phase-to-phase test on a thrge-
phase enclosure with conductors with solid insulation.

IAC;
Arc fault current 10,875 kA assessed with a phase-to-phase test;
Arc fault duration 0,5 s.

Third phase energized during the tests, but not affected.

In this case the~device may be installed in any neutral earth configuration three-phase
12,5 kA network.

Designation:\JAC 12,5 kA, 0,5 s.

Example™2C: The manufacturer chooses to perform a three-phase test independent of the
type of:three-phase switch conductor system. A pole-mounted switchgear and controlgear,
tested for a three-phase fault current (RMS) of 12,5 kA, for 0,5 s, intended to be installed
on'd pole, is designated as follows:

IAC;
Arc fault current 12,5 kKA;
Arc fault duration 0,5s.

In this case the device may be installed in any neutral earth configuration
three-phase 12,5 kA network.

Designation: I1AC 12,5 kA, 0,5 s.
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Example 3:
Example 3A: A single-phase enclosure pole-mounted switchgear and controlgear tested

a phase-to-earth fault current (RMS) of 12,5 kA, for 0,5 s, in a single-phase system,

designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5s.

Designation: IAC 15, 12,5 kA, 0,5 s.

for
is

7.1

IAC
foll

a)

b)

c)

system shall not be IAC classified for a three-phase system.

Example 3B: Three independent single-phase pole-mounted switchgear and controlg
enclosures tested for a phase-to-earth fault current (RMS) of 12,5 kA, for\0,5 s, i
three-phase system is designated as follows:

IAC;
Arc fault current 12,5 kA;
Arc fault duration 0,5s.

Designation: IAC 12,5 kA, 0,5 s (/5 = 12,5 KA).

01.8 Criteria to pass the test

designation is demonstrated for the pole-mounted switchgear and controlgear if
bwing criteria are met:
Criterion No. 1
— No fragmentation of the enclosure occutrs.

— No ejection of fragments or of otherparts of the switchgear of an individual mass of 6
or more, occur.

Deformations are accepted.
The switchgear and controlgear does not need to comply with its IP code after the test.
Criterion No. 2

Arcing does not cause‘holes in the enclosure under test. Holes in the enclosure which
created after the duration of the test by other effects than burning through, are disregard

The inclusion of(a)pressure relief vent and its operation is permitted and is not deemed
a structural failure; however, any ejected parts due to its operation shall comply with
60 g limit far\ejected parts.

CriterionNo. 3

Indieators do not ignite during the test and within 1s after the current duration If indica

d)

7.1

A single-phase enclosure pole-mounted switchgear and controlgear tested in a single-phase

ear
n a

the

are
ed.

as
the

assessment crlter|on has also been met P|ctures taken by h|gh speed cameras V|deo or

any other suitable means should be used by the test laboratory to establish eV|dence
Indicators ignited as a result of burning paint or stickers are also excluded.
Criterion No. 4

The switchgear and controlgear remains connected to its earthing point. Visual inspection
is generally sufficient to assess compliance. In case of doubt, the continuity of the earthing

connection shall be checked. To check the continuity, verify by testing with 30 A (DC) to
earthing point provided. The voltage drop shall be lower than 3 V.

01.9 Transferability of the test results

the

The validity of the results of a test carried out in a tested enclosure of a particular design of
pole-mounted switchgear and controlgear can be extended to another test enclosure provided
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that the original test was more onerous and this other test enclosure can be considered as
similar to the tested unit in the following aspects:

mounting height of test enclosure with respect to the indicator positions;

structure and strength of the enclosure;

performance of the pressure relief device, if any;

insulation system;

physical influences (pressure rise, gas flow and thermal effects).

NOTE—EC TR 8227 1+=307{3tcamrbeusedasateference:
8 [Routine tests

Not applicable.

9 | Guide to the selection of switchgear and controlgear (informative)

Sulbclauses of Clause 9 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 not mentioned
belpw are not applicable for this document.

9.1 General

Subclause 9.1 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is replaced by following
tex}:

evqlved with changing technologies and functional requirements. The selection of pole-mounted
switchgear and controlgear essentially invelves an identification of the functional requiremelnts
for[the service installation.

Po(li:a-mounted switchgear and controlgear haye\been constructed in various forms that hjve
|

Su¢h requirements should take account of applicable legislation and user safety rules.

9.101 Internal arc fault
9.101.1 General

If the switchgear and controlgear is installed, operated and maintained in accordance with the
insfructions of the\manufacturer, there should be low probability that an internal arc occurs, put
it cannot be completely disregarded. Failure within the enclosure of pole-mounted switchggar
and controlgear due either to a defect or exceptional operating conditions or maloperation ¢an
initjate ansinternal arc, which constitutes a hazard, if persons are present.

When<selecting pole-mounted switchgear and controlgear, the possibility of the occurrencg of
etz are s snotis ne prapery sdressez s e M ot provina an azeptib ¢

protection level for operators and, where applicable, for the general public.

This protection is achieved by reducing the risk to a tolerable level. According to ISO/IEC
Guide 51, risk is the combination of the probability of occurrence of harm and the severity of
the harm. (Refer to Clause 5 of ISO/IEC Guide 51:2014 on the concept of safety.[4])

Therefore, the selection of adequate equipment, in relation to internal arc, should be governed
by a procedure to achieve a level of tolerable risk. Such a procedure is described in Clause 6
of ISO/IEC Guide 51:2014 [4]. This procedure is based on the assumption that the user has a
role to play in the risk reduction.
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9.101.2 Causes and preventive measures

Experience has shown that faults are more likely to occur in some locations inside an enclosure
than in others. For guidance, Table 3 gives a list of locations where experience shows that
faults are most likely to occur. It also gives causes of failure and possible measures to decrease
the probability of internal arc faults. If necessary, the user should implement applicable
preventive measures to the installation, commissioning, operation and maintenance.

Table 3 — Locations, causes and examples of measures
to decrease the probability of internal arc faults

Ldcations where internal .
. Possible causes of . .
ar¢ faults are most likely . Examples of possible preventive measures
internal arc faults
to occur
(1) (2) (3)
Cohnections (Inside the Inadequate design Selection of adequate dimensions
englosure) Use of appropriate materials
Faulty assembly Checking of workmanship and/or-dielectric test on
site.
Failure of solid or liquid Checking of workmanshipvand/or dielectric test on
insulation site. Regular checking of fluid levels, where applicaple
(defective or missing)
Didconnectors Maloperation Interlocks. Defayed reopening. Independent manual
| operation. Making capacity for switches and earthinf
Switches switches. Ifstructions to personnel
Eafthing switches
Bol|ted connections and Corrosion Use of corrosion inhibiting coating and/or greases.
contacts Use of plating. Encapsulation, where possible
Supplemental heating to prevent condensation.
Faulty assembly Checking of workmanship by suitable means. Correft
torque. Adequate locking means
Instrument transformers Ferro-resonance Avoidance of these electrical influences by suitable
design of the circuit
Short circuit.on low-voltage | Avoid short circuit by proper means for example,
side for\/Ts protection cover, low-voltage fuses
Cirpuit-breakers Insufficient maintenance Regular programmed maintenance
Instructions to personnel
All|locations Error by personnel Limitation of access by compartmentalisation.
Insulation embedded live parts. Instructions to
personnel
Ageing under electric Partial discharge routine tests
stresses
Pollution, moisture ingress | Measures to ensure that the specified service
of dust, vermin, etc. conditions are achieved. Use of sealed compartments
Overvoltages Surge protection. Adequate insulation co-ordination
Dial $t + % H S

9.101.3 Supplementary protective measures

The first protective measure if the risk of an internal arc fault is not negligible is to specify IAC
classified assembilies.

Other measures can be adopted to provide protection to persons in case of an internal arc.
These measures are aimed to limit the external consequences of such events.

Following are some examples of these measures:

— rapid fault clearance times initiated by detectors sensitive to light, pressure or heat;
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— application of suitable fuses in combination with switching devices to limit the let-through
current and fault duration;

— fast elimination of arc by diverting it to metallic short circuit by means of fast-sensing and
fast-closing devices;

— remote operation instead of operation at the base of the switchgear and controlgear;

— pressure-relief device.

9.101.4 Considerations for the selection and installation

The_user shall make a selection, 12king into_accaunt the characteristics of the network,
opegrating procedures and service conditions.

As [a guide for the selection of the adequate switchgear and controlgear with respect to/internal
arcp, the following criteria can be used:

— |where the risk is considered negligible, IAC designated switchgear and,controlgear is |not
necessary;

— |where the risk is considered to be relevant, IAC designated switchgear and controlggar
should be used.

Forl the second case, the selection should be made by taking\ihto account the foreseeapble
makimum level of current and duration of the fault, in comparison with the rated values of the
tesfed equipment. In addition, the installation instructions{,of the manufacturer should|be
follpwed (refer to Clause 11). In particular, the location of personnel during an internal arc event
is important.

The protection of persons in case of an internal_arc is not only a matter of design and IAC
degignation of the switchgear and controlgear.but depends also on the installation conditigns.
Internal arc faults inside pole-mounted switchgear and controlgear can occur in a numbef of
locations and can cause various physicakphenomena. For example, the arc energy resulfing
from an arc developed in any insulating fluid within the enclosure will cause an internal
ovgrpressure and local overheating which will result in mechanical and thermal stressing of the
equipment. Moreover, the materials™involved can produce hot decomposition products, either
gageous or vaporous, which can:be discharged to the outside of the enclosure. Therefqre,
appropriate measures should be-considered for the installation site.

For pole-mounted switchgear and controlgear, the minimum installation height of the enclospre
of the high-voltage is based on the rated approach distance declared by the manufacturer glus
2

9.101.5 Internal arc test

The internal-arc test is intended to verify the effectiveness of the design in protecting pers
in ¢ase _of an internal arc, during normal operating condition. The test does not assess
behaviour of the switchgear and controlgear under any condition of maintenance or work, w
par

The internal arc test is applicable to pole-mounted switchgear and controlgear, to which an
Internal Arc Classification is to be assigned.

NOTE Itis in general not possible to calculate the permissible arc duration for a current which differs from that used
in the test. The maximum pressure during the test will generally not decrease with a shorter arcing time and there is
no universal rule according to what arc duration is permissible with a lower test current.

9.101.6 IAC designation

IAC designation indicates a tested level of protection of persons under normal operating
condition as stated in 7.101.2. It is concerned with personnel protection under these conditions;
it is not concerned with personnel protection under maintenance conditions nor with service
continuity.
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The pole-mounted switchgear and controlgear will be designated as follows.

— General: designation IAC (acronym for Internal Arc Classification).

— Rated values: arc fault current in kiloamperes (kA), and duration in seconds (s) (according
to 7.101.6). Single-phase values can be assigned to switchgear and controlgear, having one
or more high-voltage compartments where its construction will prevent the arc from becoming
multiphase, as demonstrated during the internal arc test. The relationship between neutral
earthing and single-phase-to-earth arc fault current is given in Table 4. Users should specify
a single-phase-to-earth arc fault current rating when they require a value higher than 87 %
of the three-phase rating, or can accept a lower value, depending on the neutral earthing.

Table 4 — Single-phase-to-earth arc fault current
depending on the network neutral earthing

Type of network neutral earthing Single-phase-to-earth arc fault current
Isglated neutral Up to 87 % of the three-phase rated arc fault current
Impedance earthed neutral 100 % of the rated single-phase-to-earth arc fault gurrent
Sqlidly earthed neutral 100 % of the three-phase rated arc fault current

NQTE 1 If the rated single-phase-to-earth arc fault current covers the condition of solidly earthed neutral, Jall
other earthing conditions of the network are also covered.

NQTE 2 For systems with isolated neutral, the maximum single-phase-t@-earth fault current could theoreticqlly
reqch levels up to 87 % of the three-phase rated arc fault current (single-phase-to-earth fault current under
copditions of double-earth fault). However, double-earth faults at independent locations in the proximate vicinfity
of |a single-phase-to-earth fault subjected switchgear and controlgearhave a very low probability. Therefore, this
copdition could not be applicable and the user can specify a reduced single-phase-to-earth arc fault current rating.

NQTE 3 Resonant earthed (neutral) systems are covered ifithis table by the term "isolated neutral".

10| Information to be given with enquiries, tenders and orders (informative)

Clguse 10 of IEC 62271-1:2017 and\IEC 62271-1:2017/AMD1:2021 is not applicable for this
dogument, except 10.1 which is réplaced as follows.

10.1 General
When enquiring about @r, ordering an installation of IAC specified pole-mounted switchgear Ind

cortrolgear the IAC(pole-mounted designation, rated approach distance, arc fault currents and
durnation should bé included.

11| Transport, storage, installation, operation instruction and maintenance

Clguse 11 of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is not applicable for this

doaument except 111 11 2 and 11 3 which are rplnlamad as follows

11.1 General

It is essential that the transport, storage and installation of switchgear and controlgear, as well
as their operation and maintenance in service, be performed in accordance with instructions
given by the manufacturer.
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11.2 Conditions during transport, storage and installation

A special agreement should be made between manufacturer and user if the service conditions
of temperature and humidity defined in the order cannot be guaranteed during transport, storage
and installation. Special precautions may be essential for the protection of insulation during
transport, storage and installation, and prior to energizing, to prevent moisture absorption due,
for instance, to rain, snow or condensation. Vibrations during transport shall be considered.
Appropriate instructions should be provided by the manufacturer.

11.3 Installation

11.8.1 General

Forl IAC classified switchgear and controlgear, guidance on safe installation conditians*for the
cade of an internal arc should be provided. The hazards of the actual installation condition
shquld be assessed with respect to installation conditions validated during thelinternal jarc
clagsification (refer to 7.101). However, if the purchaser (user) considers that,the risk is hot
relevant, the switchgear and controlgear can be installed without the restrictions indicated| by
thel manufacturer. The minimum installation height is the declared ratéd approach distance
plup 2 m.

11.101 Maintenance

Where necessary, the manufacturer shall provide guidancen-any maintenance requiremelnts
in grder to maintain the integrity of the IAC designation over the life of the product. Refer to the
sedtions of Table 3 as examples where maintenance,can be considered over the life of the
switchgear and controlgear.

12| Safety

Clguse 12 of IEC 62271-1:2017 is not applicable for this document except 12.1 modified| as
follpws:

12.1 General

switchgear and controlgear_in the event of an internal arc is not only a matter of design of the
equipment itself, but also-of the installation conditions, operating procedure and if applicapble
majntenance procedures, for instance, see 9.101.

As [far as the protection of persons is concerned, the correct performance of the poIe-mou:Fed

13| Influence“of the product on the environment

Clguse 13~of IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021 is not applicable for {his
dogdument and is replaced as follows:

The manufacturer shall be prepared to provide on request, relevant information about the
environmental impact of the switchgear and controlgear. The manufacturer shall give guidance
on request, concerning disassembly and end-of-life procedures for the different materials and
components of the equipment and indicate recycling suitability.


https://iecnorm.com/api/?name=667ccbc2fd010e25e53a1f18958b9d22

-32 - IEC 62271-214:2024 © IEC 2024

Annex A
(normative)

Identification of the test objects

A.1 General

For identification of a test object, the following topics shall be covered.

A.2 Data

— [Manufacturer's name;

— |Type designation, ratings and unique identifier of test object;

— |[Outline description of test object (including number of poles, interlockihg-system, buspar

— |Make, type, and ratings of essential

— |Rated characteristics of fuse links and protective devices;
— |Whether the apparatus is intended for operation in the vertieal and horizontal plane;
— [Mock-ups (if used) details shall also be given.

A.3 Drawings

system, earthing system, and the arc extinguishing process);

mechanisms, interrupters, shunt impedances, relays, fuse links/finsulators);

parts, where applicahle. (for example, dfive

Drawings to be submitted

Drawing content (as applicable)

Single-line diagram of main circuit

Type designation of principal components

Ggneral layout

NQTE For an assembly it can be necessary to
provide drawings of the complete assembly* and of
earh switching device.

Overall dimensions

Supporting structure and mounting points
Enclosure(s)

Pressure-relief devices

Conducting parts of main circuit

Earthing conductors and earthing connections
Electrical clearances:

to earth, between open contacts;

between poles.

Location and dimensions of barriers between poles

Location of earthed metallic screens, shutters or partitions
in relation to live parts

Liquid insulation level

} o s : : o s e
LULAUUIT alfmfu type ucsiyimatiornm U misutaturs

Location and type designation of instrument transformers

Detailed drawings of insulators

Material

Dimensions (including profile and creepage distances)

Arrangement drawings of cable boxes

Electrical clearances
Principal dimensions
Terminals

Level or quantity and specifications of insulant in filled
boxes

Cable termination details
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Partie 214: Classification arc interne des appareillages sous enveloppe
métallique a courant alternatif de tensions assignées supérieures a 1 kV

et intferieures ou egales a 942 KV montes sur poteau

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation compd
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L''EC-a pour obje
avoriser la coopération internationale pour toutes les questions de normalisation dans”les domaines]
'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie desMN6érmes internationg
les Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
Suides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée\ad des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec IlIlEC, participent également
ravaux. L'IEC collabore étroitement avec I'Organisation Internationale (de/”"Normalisation (ISO), selon
Conditions fixées par accord entre les deux organisations.

L es décisions ou accords officiels de I'lEC concernant les questions téehniques représentent, dans la mesur
pbossible, un accord international sur les sujets étudiés, étant donné Queles Comités nationaux de I'lEC intéreg
sont représentés dans chaque comité d'études.

L es Publications de I'lEC se présentent sous la forme desreeommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous Jes\efforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablé
'éventuelle mauvaise utilisation ou interprétation qui,en est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
égionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
ournissent des services d'évaluation~de conformité et, dans certains secteurs, accédent aux marqueg

ndépendants.
[ous les utilisateurs doivent§'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts+particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
bour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
hature que ce soit(directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
bu au crédit guittui est accordé.

 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éférencees est obligatoire pour une application correcte de la présente publication.

| 'IEChafttire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation
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notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a
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d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 62271-214 a été établie par le sous-comité 17C: Ensembles, du comité d'études 17 de
I''EC: Appareillage haute tension. Il s'agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2019. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:
a) mise a jour du positionnement des indicateurs;
b) connexion de mise a la terre du neutre du circuit d'essai pour les essais triphasés;
c) révision générale a des fins de cohérence avec I''EC 62271-200 Ed.3.0:2021.
Le texte de cette Norme internationale est issu des documents suivants:
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INTRODUCTION

L'IEC 62271-214 a été établie a la suite de la demande de supprimer de I'lEC 62271-200 les
appareillages montés sur poteau classifiés arc interne (IAC) selon le Type C. L'I[EC 62271-214
doit étre considérée comme indépendante de I'lEC 62271-200. Toutefois elle reste reliée aux
autres normes de produits de la série IEC 62271.

Seuls les appareillages a bornes ouvertes montés sur poteau sont pris en compte dans le
présent document.

Ce$ équipements se rapportent aux systémes triphasés, biphasés et monophasés.
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La présente partie de I'lEC 62271 spécifie les exigences relatives a la classification arc inte
deg appareillages sous enveloppe meétallique a courant alternatif montés sur, |poteau,
tensions assignées supérieures a 1 kV et inférieures ou égales a 52 kV, et de(fréquences
seryice inférieures ou égales a 60 Hz.

Le |présent document s'applique aux équipements a bornes ouvertes triphasés, biphasés
mohophasés auxquels une classification arc interne est attribuée./Les enveloppes peuV|
commprendre des composants fixes et amovibles et peuvent étre remplies de fluide (liquide
gaz) pour l'isolation.

NOTE 1 La classification IAC tient compte de la disposition de I'installation/des appareillages a haute tension ¢
la zpne opérationnelle du travailleur.

NOTE 2 Pour I'utilisation du présent document, la haute tension{(IEC 60050-601:1985, 601-01-27) est la ten
assignée supérieure a 1 000 V. Cependant, la moyenne tensiom(1EC 60050-601:1985, 601-01-28) est communén
utilifée pour les réseaux de distribution avec des tensions.supérieures a 1 kV et est généralement appliquée {

des|tensions inférieures ou égales a 52 kV; se reporter a [1]1.

Le

2

Leg documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou pa
de

IEG 60050-164+2001, Vocabulaire Electrotechnique International (IEV) — Partie 151:
Digpositifs.électriques et magnétiques
IEG 60050-151:2001/AMD1:2013

IEG 60050-151:2001/AMD2:2014
IEC_60050-151:2001/AMD3:2019

APPAREILLAGE A HAUTE TENSION -

Partie 214: Classification arc interne des appareillages sous enveloppe
métallique a courant alternatif de tensions assignées supérieures a 1 kV

et inférieures ou égales a 52 kV montés sur poteau

Domaine d'application

Références normatives

rne
de
de

et
ent
ou

t de

sion
ent
our

présent document n'exclut pas que d'autrés équipements puissent étre inclus dans la méme
enveloppe. Dans ce cas, toute influencepossible dudit équipement sur I'appareillage doit é
prige en compte.

tre

rtie

leur contenu, des texigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document
réference s'applique(y compris les éventuels amendements).

de

IEC 60050-151:2001/AMD4:2020
IEC 60050-151:2001/AMD5:2021

IEC 60050-441:1984, Vocabulaire Electrotechnique International (IEV) — Partie 4
Appareillage et fusibles
IEC 60050-441:1984/AMD1:2000

1

Les chiffres entre crochets renvoient a la Bibliographie.

41:
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IEC 62271-1:2017, Appareillage a haute tension — Partie 1: Spécifications communes pour
appareillage a courant alternatif
IEC 62271-1:2017/AMD1:2021

IEC 62271-200:2021, Appareillage a haute tension — Partie 200: Appareillage sous enveloppe
meétallique pour courant alternatif de tensions assignées supérieures a 1 kV et inférieures ou
égales a 52 kv

3 Termes et définitions

POJJF les besoins du présent document, les termes et définitions de I''EC 622714, |de
I'lEIC 60050-151 et de I'lEC 60050-441 ainsi que les suivants s'appliquent.

NOTE 1 Le systeme de classification des définitions de I'lEC 62271-1:2017 n'est pas respecté.| Les termef et
défipitions sont référencés et priorisés dans I'ordre suivant:

— |Article 3 du présent document;
— |IEC 62271-1:2017;

— |IEC 60050-441;

— |IEC 60050-151.

L'I$0O et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisg¢es
en hormalisation, consultables aux adresses suivantes:

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

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

NOTE 2 Les définitions supplémentaires sont classées defacon a étre alignées sur le systéme de classificatiop de
I''EE¢ 60050-441.

3.1 Termes et définitions généraux

3.11101

appareillage sous enveloppe métallique
engemble d'appareillage avec unesenveloppe métallique externe destinée a étre mise a la tgrre
et gomplétement fermée, a I'exception des connexions extérieures

[SQURCE: IEC 60050-441:1984, 441-12-04, modifié — "entierement terminé" a été remplacé
pal "et complétementsfermée”; la NOTE a été supprimée.]

3.1{102

enyeloppe
partie d'un eénsemble procurant un degré de protection spécifié du matériel contre les influenges
externes<et.Un degré de protection spécifié contre I'approche des parties actives ou le confact
avgc elles ou contre le contact avec des piéces en mouvement

[SOURCE: IEC 60050-441:1984, 441-13-01, modifié — <d'un ensemble> a été supprimé.]

3.1.103

compartiment a haute tension

compartiment d'un appareillage qui comprend des parties conductrices a haute tension, sous
enveloppe, sauf au niveau des ouvertures nécessaires a l'interconnexion, a la commande ou a
la ventilation, ot un segment du compartiment peut étre une partie de I'enveloppe métallique
externe reliée a la terre
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3.1.104

composant

partie principale des circuits haute tension ou de terre des appareillages montés sur poteau qui
ont une fonction spécifique (par exemple disjoncteur, sectionneur, commutateur, fusible,
transformateur de mesure, traversée, barre omnibus)

3.1.105

circuit principal

toutes les piéces conductrices a haute tension d'un appareillage monté sur poteau qui font
partie d'un circuit destiné a transporter le courant permanent assigné

[SQURCE: IEC 60050-441:1984, 441-13-02, modifié — "a haute tension" a été wajouyte,
"ensemble" a été remplacé par "appareillage monté sur poteau" et "transporter~I'€nengie
électrique" a été remplacé par "transporter le courant permanent assigné".]

3.1{106

circuit de terre
corjducteurs, connexions et parties conductrices des appareils de mis€ a la terre destinég a
raccorder les parties conductrices a haute tension a la prise de terre de l'installation

Note 1 a 'article: Les parties des enveloppes métalliques raccordées a l'installation de mise a la terre peuvent faire
partie intégrante du circuit de terre.

3.11107
condition normale de fonctionnement
corjdition en service avec tous les capots correctement fermés et sécurisés

Note 1 a I'article: Le terme "en service" implique "sous tension".

[SQURCE: IEC 62271-200:2021[2], 3.1.106, modifié — "<d'un ensemble>" et "toutes les portes
et"|ont été supprimés et la Note 1 a l'article a été ajoutée.]

3.1{108

dispositif de décharge de pressjon
dispositif incorporé en tant que patrtie d'une enveloppe ou d'un compartiment et destiné a évjter
ung pression excessive dans '‘enveloppe ou le compartiment

3.11109

compartiment a remplissage de fluide
cormmpartiment a haute tension d'un appareillage monté sur poteau rempli d'un fluide, soit/un
gaz autre que l'air'ambiant, soit un liquide, a des fins d'isolation

3.11110
poteau
supportwvertical simple en bois, béton, acier ou autre matériau, implanté dans le sol directemgnt,
ou par'intermédiaire d'une fondation

[SOURCE: IEC 60050-466:1990, 466-07-01[8], modifié — La Note 1 a l'article a été ajoutée.]

3.1.111

appareillage monté sur poteau

appareillage sous enveloppe métallique, généralement relié a des lignes aériennes, monté sur
un ou plusieurs poteaux ou structures équivalentes a une hauteur définie, a accés restreint, car
installé hors d'atteinte
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112
ssification arc interne

IAC
appareillage sous enveloppe métallique pour lequel les critéres spécifiés de protection des
personnes autorisées et du public sous I'appareil sont atteints en cas d'arc interne pour des
conditions d'installation spécifiées comme le prouvent les essais de type

Note 1 a I'article:

Note 2 a I'article: L'abréviation "IAC" est dérivée du terme anglais développé correspondant "internal arc classifi

La classification d'arc interne est définie par les caractéristiques données du 3.1.114 au 3.1.116.

ed".

[S
ont]

3.1

colirant de défaut d'arc
pur efficace triphasée et, le cas échéant, monophasée phase-terre du courant de défaut

val
d'a
intd

[Sq

3.1
du

dur
les

[SQ

3.1

distance d'approche

dis

3.1

dispositif de limitation d'arc

URCE: TEC 622/71-200:2021, 3.6.117, modifie — "autorisees”™ et "et du public sous I'appar
été ajoutés, "ensemble" a été remplacé par "appareillage sous enveloppe métallique’:]

113

c interne pour laquelle 'appareillage est congu pour protéger les personnes en cas d!
rne

URCE: IEC 62271-200:2021, 3.7.101]

114

ée de défaut d'arc

ée du courant de défaut d'arc interne pour laquelle llappareillage est congu pour proté
personnes en cas d'arc interne

URCE: IEC 62271-200:2021, 3.7.102]

115

ance entre I'objet d'essai et les indicateurs d'un essai IAC

116

eil"

arc

per

dispositif destiné a réagir aux.eonditions de défaut d'arc interne afin de réduire I'énergie de lfarc
[SQURCE: BROCHURE\TECHNIQUE CIGRE 686:2017][5]

3.8/ Index des définitions

A-C

appareifage monte SUM POTEAU .......iiui i 3.1.111
appareitlage sous enveloppe métallique ... 3.1.101
(o7 1o 0 1) Ao [T (=Y o (= 3.1.106
CIFCUIL PIINCIPAIL ..t 3.1.105
classification arc iNternNe, LA C . ... ... 3.1.112
compartiment @ haute tENSION ... 3.1.103
compartiment a remplissage de fluide .........cooiiiiiiiii 3.1.109
(o0 0] o o 1= - 1 1 A 3.1.104
condition normale de fonctionnement...........ooiiiiiii i 3.1.107

courant de defauUt d'ArC ... 3.1.113
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D-E
dispositif de décharge de presSioN .. ... 3.1.108
dispositif de Imitation d'arC..........ccooviiiiiii 3.1.116
AIStANCE A AP PIrOCE .. e 3.1.115
durée de défaut A arC . ... 3.1.114
1= 01V Lo o o X 3.1.102
P
potleau .......................................................................................................................... 314110

4 | Conditions de service normales et spéciales

L'Alrticle 4 de I'lEC 62271-1:2017 et de I'|EC 62271-1:2017/AMD1:2021 ne s'applique pas.

5 [ Caractéristiques assignées

Leg paragraphes de I'Article 5 de I'lEC 62271-1:2017 et de I'lEC 62271-1:2017/AMD1:2021 non
mehtionnés ci-aprés ne s'appliquent pas au présent document:.

5.1 Généralités

Le 5.1 de I'lEC 62271-1:2017 et de I'|EC 62271-1:2047/AMD1:2021 ne s'applique pas et [est
remplacé par le texte suivant:

Leg caractéristiques assignées pertinentes pour la classification arc interne sont les suivanfes:
a) |tension assignée (U,);
b) [fréquence assignée (f;);

c) |caractéristiques assignées dé.la classification arc interne (IAC).

5.2l Tension assignée (U})

Le p.2 de I'lEC 62271-1:2017 s'applique, avec l'ajout suivant au 5.2.1.

5.2(1 Généralités

La [tension ,asSignée est égale a la tension maximale du réseau pour laquelle le matériel |est
corjcu. Ellesindique la valeur maximale de la "tension la plus élevée du réseau" des réseaux
poyr lesquels le matériel peut étre utilisé (se reporter a I'Article 9 de I'lEC 60038:2009 [6]).

NOTE—ttestpossiblequetes composantsqui fonmt partie detappareittage montésur poteau presemntentdestemsions
assignées différentes conformément a leurs normes correspondantes.

5.3 Niveau d'isolement assigné (Uy, Up: U,)
Non applicable.

5.4 Fréquence assignée (f,)

Le 5.4 de I'lEC 62271-1:2017 et de I'lEC 62271-1:2017/AMD1:2021 s'applique.
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5.101 Caractéristiques assignées de la classification arc interne (IAC)
5.101.1 Généralités

Un appareillage monté sur poteau classifié IAC doit avoir les caractéristiques assignées
suivantes: distance d'approche assignée, courants de défaut d'arc et durées de défaut d'arc.

5.101.2 Distance d'approche assignée (Dpp)

La distance d'approche assignée doit étre établie par le fabricant (se reporter a la Figure 2).

5.101.3 Courants de défaut d'arc assignés (I, Ip,)

Il qonvient de choisir les valeurs des courants de défaut d'arc assignés dans laysérie R[10,
spdcifiée dans I'lEC 60059 [7].

Delix caractéristiques assignées des courants de défaut d'arc sont reconnues:

a) |le courant de défaut d'arc triphasé et biphasé (/,), si applicable;

b) |le courant de défaut d'arc phase-terre monophasé (I,.), si applicable.

Lorsque seule une caractéristique assignée triphasée est spécifiée, la caractéristique assignée
mopophasée est par défaut égale a 87 % de la caractéristique assignée triphasée, et n'a pas
begoin d'étre spécifiée.

NOTE 1 Les 87 % se justifient par I'essai de défaut d'arc biphase; se reporter au 7.101.7.2.

Le [fabricant doit spécifier les compartiments_pour lesquels la caractéristique assignée|de
coyrant de défaut d'arc phase-terre monophase s'applique. Une telle valeur est assignée aux
appareillages pour lesquels la constructioncempéche I'arc d'évoluer en arc multiphasé, comme
celp est démontré lors de I'essai d'arc interne.

Lonsque tous les compartiments a haute tension monophasés sont prévus uniquement pour des
défauts d'arc phase-terre monophasés, la caractéristique assignée I, doit étre attribuée|en

liey et place de la caractéristique assignée I, (se reporter au 7.101.7.2).

NOTE 2 Des informations telatives a la relation entre le type de mise a la terre du neutre et le courant de défaut
d'arp phase-terre monophase sont fournies en 9.101.6.

5.101.4 Durée de/défaut d'arc assignée (75, 7p,)

Leg valeurs-fgcommandées de durée de défaut d'arc (zp, 75¢) SONt 0,15, 0,5s et 1 s.

NOTE , .n'est pas possible en général de calculer la durée d'arc admissible pour un courant différent de celui ut|lisé
danpessai.

6 Conception et construction

Les paragraphes de I'Article 6 de I'lEC 62271-1:2017 et de I'lEC 62271-1:2017/AMD1:2021 non
mentionnés ci-aprés ne s'appliquent pas au présent document.
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6.11

6.1

Plaque signalétique

1.2 Application

— 45—

Le 6.11.2de I'lEC 62271-1:2017 et de I'lEC 62271-1:2017/AMD1:2021 s'applique, a I'exception
du Tableau 9, avec les ajouts suivants:

Un appareillage monté sur poteau avec une IAC assignée doit inclure dans la plaque
signalétique les informations IAC supplémentaires conformément au Tableau 1.

Fabi A— . o et

terre monophasé

Ae’ “Ae

Abréviation Unité ** Conditioen:
Marquage\exigé
seulement si
(1) (2) (3) (4) (%)
Clgssification arc interne IAC
Distance d'approche assignée Dpp m
Courant et durée de défaut d'arc Iy, tp kA, s Un essai triphasé ou
biphasé s'applique
Courant et durée de défaut d'arc phase- |1, ,¢ kA, s Un essai monophasé

s'applique ou I, differg
de 87 % de I,

Equipé d'un dispositif de limitation d'arc

Dispositif de limitation
d'arc installé et non

désactivé lors de I'essaj

(*s

)

:[le marquage de ces valeurs est obligatoire

:|les conditions de marquage de ces valeurs sont données dans la colonne (5)

NG

TE S'il y a une abréviation dans la colonrg, (2), elle peut étre utilisée a la place des termes de la colonne

[N
~

6.1

Les
I'ag

Ce
des

La

01 Défaut d'arc interne

parition de défauts.d'arc interne.

appareillages montés sur poteau sont, en principe, congus et construits pour empéc

désighation doit figurer sur la plaque signalétique (se reporter au 6.11).

her

bendant, I'appareillage doit étre congu de fagon a procurer un niveau défini de protection
personnes‘en cas d'arc interne lorsqu'il est en condition normale de fonctionnement.

De

6.1

02 Enveloppe

5 nynmplne de classification arc interne sont donnés en 7101 725

L'enveloppe est congue pour supporter les contraintes mécaniques, électriques, thermiques et
environnementales susceptibles de se produire en condition normale de fonctionnement et en
cas de défaut d'arc interne.

La Figure 1 représente des exemples de différentes dispositions de composants dans un ou

des compartiments a haute tension a l'intérieur d'une enveloppe.
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Figure 1 — Exemples d'enveloppes et de compartiments dans différentes dispositions

7 Essais de type

Les paragraphes de I'Article 7 de I'lEC 62271-1:2017 et de I'lEC 62271-1:2017/AMD1:2021 non

mentionnés ci-aprés ne s'appliquent pas au présent document.
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7.1
7.1

Généralités

A1 Principes fondamentaux

L'essai de type est effectué afin de vérifier les caractéristiques assignées de I'arc interne et les
caractéristiques de I'appareillage monté sur poteau.

71

.2 Informations pour l'identification de I'objet d'essai

Le 7.1.2 de I'lEC 62271-1:2017 ne s'applique pas au présent document est remplacé par le

tex

e suivant.

Le

les
typ
dor
inc
dof
I'ap

Le

les
des

Led
d'e

7.1

Led
de

fabricant doit soumettre au laboratoire d'essai les plans et autres données qui fourniss
informations suffisantes pour identifier sans ambiguité les détails et parties essentiels
e d'appareillages présenté a l'essai. Une liste récapitulative des plans et des)tableaux

ure une déclaration selon laquelle le fabricant assure que les plans oqu le€s tableaux

nées répertoriés correspondent a la version correcte et représentent réellem
pareillage a soumettre aux essais.

détails et parties essentiels de I'objet d'essai, mais n'est pas)esponsable de la préci
informations détaillées.

plans particuliers et les données qui doivent étre soumis par le fabricant au laboratd
5sai pour l'identification des piéces essentielles de l'gbjet d'essai sont spécifiés a I'Annexg

3 Informations a inclure dans les rapports d'essais de type

résultats doivent étre enregistrés dans_des rapports d'essai qui contiennent suffisamm

effectués. Suffisamment d'informations.doivent étre incluses pour que les parties essentie

de
inc

uses:

le fabricant;
la désignation du type et)l'identificateur unique de I'objet d'essai;
les caractéristiquestassignées de I'objet d'essai;

des photographies’ qui représentent I'état de I'objet d'essai avant et aprés I'essai;

d'essai;
les numéros de référence de tous les plans, y compris le numéro de révision soumis p
identifier les parties essentielles de I'objet d'essai;

lesvdétails de la disposition d'essai (y compris le schéma du circuit d'essai);

aboratoire d'essai doit vérifier que les plans et fiches techniques représentent correcterr;r:nt
i

ent
du
de

nées doit étre fournie par le fabricant et doit avoir une référence unique. Elle'doit égalemjent

de
ent

on

ire

ent

données pour prouver la conformité aux articles du présent document relatifs aux esdais

les

I'objet d'essai puissent étre identifiées. Les informations suivantes doivent notamment étre

les plans d'encombrement et tableaux de données suffisants pour représenter I'objet

pur

la description du comportement de I'objet d'essai pendant I'essai et son état aprées I'essai;

la description de I'objet d'essai avec un plan qui représente les principales dimensions,
détails relatifs a la résistance mécanique, la disposition du ou des dispositifs de décha
de pression et la méthode de fixation de I'objet d'essai sur le ou les poteaux, y compris
caractéristiques du poteau;

le point et la méthode d'amorgage du défaut d'arc interne;

les
rge
les
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