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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

-
~
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International Standard IEC 62271-200 has been prepared by subcommittee 17C: High-volta

SW
co

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationf gompris
all national electrotechnical committees (IEC National Committees). The object of IEC i§\to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical“Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I

ing
pte
To
ns,
EC

in the subject dealt with may participate in this preparatory work. International{ gevernmental and n
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
with the International Organization for Standardization (ISO) in accordance ,with conditions determined
agreement between the two organizations.

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere}ed

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

IEC Publications have the form of recommendations for international’use and are accepted by IEC Natig
Committees in that sense. While all reasonable efforts are made o 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.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any diverge
between any IEC Publication and the corresponding<national or regional publication shall be clearly indicate
the latter.

IEC itself does not provide any attestation of<conformity. Independent certification bodies provide confornj
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All 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 4§
members of its technical committees and IEC National Committees for any personal injury, property damagsg
other damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees) 3
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn te~the Normative references cited in this publication. Use of the referenced publications
indispensable for the.correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjec
patent rightsy lEC shall not be held responsible for identifying any or all such patent rights.

itchgear and controlgear assemblies, of IEC technical committee 17: Switchgear a
hirolgear.
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This second edition cancels and replaces the first edition, published in 2003. It is a technical
revision.

This second edition of IEC 62271-200 has been further updated and improved to the
experience gained with the first edition of IEC 62271-200. As maintenance result, this second

ed

ition of IEC 62271-200 introduces the following significant changes:

definitions, classifications and testing procedures are specified more precisely;

categories LSC2A and LSC2B have been clarified and LSC2 has been assigned
separate definition;

specific ratings related to fault level to earth (4.5 to 4.7) are introduced;

a


https://iecnorm.com/api/?name=ab6e0afd982ac8566ae7de117cd1f3aa

-6 - 62271-200 © IEC:2011

solid insulated high-voltage parts are no longer considered as compartments on their own;

an optional rating "cable test voltage" and the associated requirements and type tests are
introduced;

for testing the internal arc classification, when assigned by the manufacturer, more
specific guidance is provided regarding the test arrangement, room simulation and arc
initiation;

a single phase to earth ignition is also recognised for internal arc testing;

the Annexes A and B are renumbered Annexes AA and BB.

THe level of severity of internal arc testing is maintained without changes.

THe text of this standard is based on the following documents:

FDIS Report on voting
17C/523/FDIS 17C/534/RVD

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

voling indicated in the above table.

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

TH
ref
co
IE

A

swiitchgear and controlgear, on the IECtwebsite.

th
re

is International Standard should be read in conjunction with IEC 62271-1:2007, to which
ers and which is applicable unless otherwise specified. In order to simplify the indication
Fresponding requirements, the same numbering\of clauses and subclauses is used as

ist of all parts of the IEC 62271 series\can be found, under the general title High-volta

stability date indicated an the IEC web site under "http://webstore.iec.ch" in the d4
ated to the specific publication. At this date, the publication will be

T}e committee has decided thatcthe contents of this publication will remain unchanged until
I

reconfirmed,

it
of
in

C 62271-1. Amendments to these clauses _.and subclauses are given under the same
numbering, whilst additional subclauses, are numbered from 101.

ge

ta

* | withdrawn,

* | replaced by a(revised edition, or

* | amended,

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates

th

t

understanding of its contents. Users should therefore print this document using a
colour printer.
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1

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

General

Th
an
52
60

(lig

NQ
10
wit

NG
or

Th
dif

NQ
ins

Fo
de

NQ
de

Md

atmospheres, innmines or on board ships, may be subject to additional requirements.

Cq
teq
std
co

Scope

is part of IEC 62271 specifies requirements for prefabricated metal-enclosed(switchgsg
d controlgear for alternating current of rated voltages above 1 kV and up tofnd includi
kV for indoor and outdoor installation, and for service frequencies up teyand includi

juid or gas) to provide insulation.

TE 1 For the use of this document high-voltage (IEC 60050-601:1985, 601-01527) is the rated voltage ab
00 V. However, medium voltage (IEC 60050-601:1985, 601-01-28) is commonly used for distribution syste
h voltages above 1 kV and generally applied up to and including 52 kV; refer.to/[1] of Bibliography

TE 2 Although primarily dedicated to three-phase systems, this standard can also be applied to single-ph
wo-phase systems.

is standard defines several categories of metal enclosed switchgear and controlgear wh
fer due to

the consequences on network service continuity in case of maintenance on the switchgg
and controlgear;

the need and convenience of maintenance of the equipment.

TE 3 Safety of an installation results from the design, implementation and coordination of produ
allations and operations.

sign pressure is limited to almaximum of 300 kPa (relative pressure).

TE 4 Gas-filled compartments having a design pressure exceeding 300 kPa (relative pressure) should
igned and tested in accordance with IEC 62271-203; refer to [6] of Bibliography.

btal-enclosed switchgear and controlgear for special use, for example, in flammal

ar
ng
ng

Hz. Enclosures may include fixed and removable components and may. b€’ filled with flyid

ve
ms

ar

ts,

r metal-enclosed switchgear‘and controlgear containing gas-filled compartments, the

be

ple

mponents contained in metal-enclosed switchgear and controlgear are to be designed a

htrolgear assemblies.

d

ted /inCaccordance with their various relevant standards. This standard supplements the
ndards for the individual components regarding their installation in switchgear and

This standard does not preclude that other equipment may be included in the same enclosure.
In such a case, any possible influence of that equipment on the switchgear and controlgear is

to

be taken into account.

NOTE 5 Switchgear and controlgear assemblies having an insulation enclosure are covered by IEC 62271-201.

NOTE 6 Metal-enclosed switchgear and controlgear for rated voltages above 52 kV insulated by ambient air may

be

covered by this standard taking into account the insulation levels of IEC 62271-1.
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1.2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050-151, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices

IEC 60050-441:1984, International Electrotechnical Vocabulary — Chapter 441: Switchgear,

corrtrofgearand fuses

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requiréments
IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60470:1999, High-voltage alternating current contactors and contactor-based motpr-
starters

IEC 60529:1989, Degrees of protection provided by enclosures (IP Cade)

IEC 62262, Degrees of protection provided by enclosures for @lectrical equipment agaipst
external mechanical impacts (IK code)

IEC 62271-1:2007, High-voltage switchgear and controlgear'# Part 1: Common specification

[2)

IEC 62271-100, High-voltage switchgear and conttolgear — Part 100: Alternating-current
cirncuit-breakers

IEC 62271-102:2001, High-voltage switchgear and controlgear — Part 102: Alternating currént
digconnectors and earthing switches

IEC 62271-103, High-voltage switchgear-and controlgear — Part 103: Switches for rafed
voftages above 1 kV up to and including 52 kV

IEC 62271-105, High-voltage switchgear and controlgear — Part 105: Alternating current
switch-fuse combinations

IEC 62271-201:2006, Highsvoltage switchgear and controlgear — Part 201: AC insulation-
enclosed switchgear and. controlgear for rated voltages above 1 kV and up to and including
52 kv

IEC/TS 62271-3047 High-voltage switchgear and controlgear — Part 304: Design classes for
ingoor enclosed'switchgear and controlgear for rated voltages above 1 kV up to and including
52 kV to be~used in severe climatic conditions

ISD/IEC)Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards

2 Normal and special service conditions
Clause 2 of IEC 62271-1 is applicable with the following addition:

Unless otherwise specified in this standard, the metal-enclosed switchgear and controlgear is
designed to be used under normal service conditions.

Metal-enclosed switchgear and controlgear, under the scope of IEC/TS 62271-304 and
intended to be used in service conditions more severe with respect to condensation and
pollution than the normal service conditions specified in this standard, may be classified with
a "design class" 1 or 2 according to IEC/TS 62271-304 to demonstrate its ability to withstand
such severe conditions.
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3 Terms and definitions

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

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

3.101
switchgear and controlgear

uipment with associated interconnections, accessories,

strjuctures

enclosures and supporti

[IHC 60050-441:1984, 441-11-01]

w

.102

metal-enclosed switchgear and controlgear
switchgear and controlgear assemblies with an external metal enclosure intended to |pe
earthed and completely assembled, except for external connections

[IHC 60050-441:1984, 441-12-04, modified]

3.103

fupctional unit
part of metal-enclosed switchgear and controlgear,"comprising all the components of the
main circuits and auxiliary circuits that contribute4o the fulfilment of a single function

[IHC 60050-441:1984, 441-13-04, modified]

NQTE Functional units may be distinguished accerding to the function for which they are intended, for example,
incpbming unit, outgoing unit, etc.

3.104

multi-tier design
de}ign of metal-enclosed switchgear in which the main switching devices of two or mare
fumctional units are arranged- vertically (one above the other) within a common enclosure

3.105

transport unit
part of metal-enclesed switchgear and controlgear, prefabricated, and suitable for shipmegnt
without being,dismantled

3.106
enclosure
part\of metal-enclosed switchgear and controlgear 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

[IEC 60050-441:1984, 441-13-01 modified]

3.107

high-voltage compartment

compartment of metal-enclosed switchgear and controlgear containing high-voltage
conducting parts, enclosed except for openings necessary for interconnection, control or
ventilation. Four types of high-voltage compartments are distinguished, three that can be
opened, called accessible (see 3.107.1 to 3.107.3) and one that cannot be opened, called
non-accessible (see 3.107.4)
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NOTE 1 General definition of "compartment" is provided by IEC 60050-441:1984, 441-13-05, as "a part of
assembly enclosed except for openings necessary for interconnection, control or ventilation".

11

an

NOTE 2 A compartment may contain barriers, structures or components that are intended to provide various

fun

ctions, such as mechanical or dielectrical, but not to function as a partition or enclosure.

NOTE 3 High-voltage compartments are identified according to the main component(s) contained therein or to the

ma

in function provided (refer to 5.103.1).

3.107.1
interlock-controlled accessible compartment
high-voltage compartment, intended to be opened for normal operation and/or normal

maintenance as stated by the manufacturer, in which access is controlled by integral desi

of

NQTE Installation, extension, repair, etc. are not considered as normal maintenance.

3.107.2

pr
hig

pr

NQTE Installation, extension, repair, etc. are not considered as normal mainfenance.

3.107.3

to

high-voltage compartment, that may be opened only threugh the use of tools, but not intend
fo opening during normal operation and maintenanee

NQTE Special procedures are required.

3.107.4
ngn-accessible compartment
high-voltage compartment that must netbe opened

NQTE Opening may destroy the integritycof the compartment.

3.107.5
connection compartment
high-voltage compartment’in which electrical connections are made between the main circ

of

neftwork or high-voltage apparatus of the installation

3.108

p
pa

[l

the switchgear and controlgear

pcedure-based accessible compartment

pcedure combined with locking

bl-based accessible compartment

the switchgear assembly and the external conductors (cables or bars) to the electri

rtition

gn

h-voltage compartment, intended to be opened for normal operation and/or normal
maintenance as stated by the manufacturer, in which access is controlled by a suita

Dle

uit
cal

t of metal-enclosed switchgear and controlgear separating one high-voltage compartment
frdm other compartments and providing a specified degree of protection

A nnncA 44 a R I
O OUUOU-44 O=U0, IMTOUITNcu]

NOTE 1 Movable shutters intended for shielding may become an integral part of the partition.

NOTE 2 Partitions may be fitted with parts that allow interconnection between compartments (e.g. bushings).

3.109
partition class
class defining whether metallic or non-metallic material is used for partitions
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3.109.1

partition class PM

metal-enclosed switchgear and controlgear providing continuous metallic partitions and/or
shutters (if applicable), intended to be earthed, between opened accessible compartments
and high-voltage live parts

3.109.2

partition class PI

metal-enclosed switchgear and controlgear having one or more non-metallic partitions or
shutters between opened accessible compartments and high-voltage live parts

3.110

shjutter

pgl‘t of metal-enclosed switchgear and controlgear that can be moved from a position ' wherg it
permits contacts of a removable part, or moving contact of a disconnector, to‘engage fixed
contacts, to a position where it becomes a part of the enclosure or partition shielding the fixed
contacts

[IHC 60050-441:1984, 441-13-07, modified]

3.111

segregation (of conductors)
arrangement of conductors with earthed metal interposed, between them in such a manner
that disruptive discharges can only occur to earth

[IHC 60050-441:1984, 441-11-11]

NQTE 1 A segregation may be established between the _conductors as well as between the open contacts df a
switching device or disconnector.

NQTE 2 This definition does not specify any mechanical protection (IP and IK).

3.112

bushing
stucture carrying one or more conductors through an enclosure or partition and insulating it
there from, including the means*of’attachment

3.113

component
esgential part of the.\high-voltage or earthing circuits of metal-enclosed switchgear and
controlgear which\serves a specific function (for example, circuit-breaker, disconnectpr,
switch, fuse, instrument transformer, bushing, busbar)

3.114

main cireuit
alllthe‘high-voltage conductive parts of metal-enclosed switchgear and controlgear included
a ¢ircuit which is intended to carry the rated normal current

n

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

3.115

earthing circuit

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

NOTE Parts of metallic enclosures connected to the earthing system may be considered as part of the earthing
circuit, refer to 5.3
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3.116

au

xiliary circuit

11

all the conductive parts of metal-enclosed switchgear and controlgear included in a circuit
(other than the high-voltage parts) intended to control, measure, signal and regulate

[IEC 60050-441:1984, 441-13-03, modified]

NOTE The auxiliary circuits of metal-enclosed switchgear and controlgear include the control and auxiliary circuits
of the switching devices.

3.117

pr
de

3.1
fly
hig
eif

3.1

pssure relief device
vice intended to relieve over pressure from a compartment

18
id-filled compartment

h-voltage compartment of metal-enclosed switchgear and controlgear filed with a flu
her gas, other than ambient air, or liquid, for insulation purposes
18.1

gas-filled compartment

ref

3.1

er to subclause 3.6.6.1 of IEC 62271-1

18.2

liquid-filled compartment

hig
at

Sy
a
b

c)

~ ~—

NQ

3.1
re
pre
3.1

ga
va

3.

h-voltage compartment of metal-enclosed switchgear-and controlgear in which the liquid
atmospheric pressure, or under pressure that™js maintained by one of the followi
stems:

controlled pressure system;

closed pressure system;

sealed pressure system
TE For pressure systems, refer to subctause 3.6.5 of IEC 62271-1.

19
ative pressure
pssure, referred to the standard atmospheric pressure of 101,3 kPa

20

mtlimum functional level (of fluid-filled compartments)

pressure (relative pressure) in Pa (or density) or liquid mass at and above which the rat
ues of theédmetal-enclosed switchgear and controlgear are maintained

121

d

ga
de

id,

S

sign level (of fluid-filled compartments)

sign of a gas-filled compartment or mass for a liquid-filled compartment

3.122

de

sign temperature (of fluid-filed compartments)

highest temperature which can be reached by the gas or liquid under service conditions

3.123

ambient air temperature (of metal-enclosed switchgear and controlgear)
temperature, determined under prescribed conditions, of the air surrounding the enclosure of
metal-enclosed switchgear and controlgear
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3.124

removable part

part of metal-enclosed switchgear and controlgear connected to the main circuit and that may
be removed entirely from the metal-enclosed switchgear and controlgear and replaced, even
though the main circuit of the functional unit is live

[IEC 60050-441:1984, 441-13-08, modified]

3.125

withdrawable part
removabte partof metat-enclosed switchgear and controfgear tiratctan be moved to positigns
in which an isolating distance or segregation between open contacts is established, whijle‘the
part remains mechanically attached to the enclosure

[IHC 60050-441:1984, 441-13-09, modified]

3.126

selrvice position

connected position

position of a removable part in which it is fully connected for its intepded function

[IHC 60050-441:1984, 441-16-25]

3.127

earthing position
position of a removable part or state of a disconnector-in which the closing of a mechanigal
switching device causes a main circuit to be short-eircuited and earthed

[IHC 60050-441:1984, 441-16-26, modified]

3.128
teP position (of a withdrawable part)

position of a withdrawable part in which an isolating distance or segregation is established
th

n
main circuit and in which the auxiliary circuits are connected

[IHC 60050-441:1984, 441-16-27]

3.129

disconnected position (of a withdrawable part)

po}ition of a withdrawable part in which an isolating distance or segregation is established|in
the¢ circuits of the~withdrawable part, that part remaining mechanically attached to the

enclosure

[IHC 60050-441:1984, 441-16-28, modified]

NJTE”,tn/high-voltage metal-enclosed switchgear and controlgear, the auxiliary circuits may not be disconnectefd.

3.130

removed position (of a removable part)

position of a removable part when it is outside and mechanically and electrically separated
from the enclosure

[IEC 60050-441:1984, 441-16-29, modified]

3.131

loss of service continuity category

LSC

category defining the possibility to keep other high-voltage compartments and/or functional
units energised when opening an accessible high-voltage compartment, as stated in
definitions 3.107.1 to 3.107.3.
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NOTE 1 The LSC category describes the extent to which the switchgear and controlgear are intended to remain
operational in case access to a high-voltage compartment is provided. The extent to which it is considered
necessary to open high-voltage compartments with a live installation might be dependent on several aspects (refer
to 8.103).

NOTE 2 The LSC category does not describe ranks of reliability of switchgear and controlgear (refer to 8.103).

NOTE 3 According to accessible compartments and service continuity, four categories are possible: LSC1, LSC2,
LSC2A, LSC2B.

3.131.1
category LSC2 functional unit

furmmmmmmrmrmwmon
(called connection compartment), such that, when this compartment is open, at least one

busbar can remain energized and all other functional units of the switchgear and controlgear
cap be operated normally

NQTE When LSC2 functional units have accessible compartments other than the connection compartment, further
subpdivisions into LSC2A and LSC2B are defined.

3.131.1.1

ca’Eegory LSC2A functional unit
fupctional unit of category LSC2 such that, when any accessible cmpartment (other than the
busbar compartment of single-busbar switchgear and controlgeaf) is open, at least one
busbar can remain energized and all other functional units of the switchgear and controlggar
cah be operated normally

3.131.1.2

ca’Eegory LSC2B functional unit
fupctional unit of category LSC2A, where the“ high-voltage connections (e.g. calle
copnections) to the functional unit can remain.energized when any other accessible high-
voltage compartment of the corresponding fufictional unit is open

3.131.2

ca’Eegory LSC1 functional unit
fumpctional unit having one or more\figh-voltage accessible compartments, such that, wh|en
anly of these accessible high-voltage compartments is open, at least one other functional upnit
cannot remain energised

3.132

internal arc classified. switchgear and controlgear
IAC
metal-enclosed switchgear and controlgear for which prescribed criteria, for protection |of
persons, are mét in the event of internal arc as demonstrated by type tests

NQTE The internal arc classification is described by the characteristics given from 3.132.1 to 3.132.4.

3.132.1

type.of accessibility
characteristic related to the level of protection given to people accessing a defined area
around the enclosure of switchgear and controlgear

3.132.2

classified sides

characteristic related to the accessible sides having a defined level of protection of persons
given by the enclosure of the switchgear and controlgear in the event of internal arc

3.132.3

arc fault current

three-phase and — where applicable — the single phase-to-earth r.m.s. value of the internal arc
fault current for which the switchgear and controlgear is designed to protect persons in the
event of an internal arc
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3.132.4
arc fault duration
duration of the internal arc fault current for which the switchgear and controlgear is designed

to

protect persons in the event of an internal arc

3.133

de

gree of protection

extent of protection provided by an enclosure, partition or shutter if applicable, against access
to hazardous parts, against ingress of solid foreign objects and/or ingress of water and
verified by standardized test methods

NQ
3.1

ra
Sy

NQ

3.1

disruptive discharge
enomena associated with the failure of insulation under ~electric stress, in which 1t]he

ph
dig
eld
NQ
NQ
sel
ins

NQ
ter
ligqy

4

T o

o Q

(¢
RN N )

—h
-

TE Refer to 3.3 of IEC 60529:19809.

34
ed value
bclause 3.7.3 of IEC 62271-1 is applicable

TE Refer to Clause 4 for individual rated values.

35

charge completely bridges the insulation under test, reducing the voltage between
ctrodes to zero or nearly to zero

TE 1 The term applies to discharges in solid, liquid and gaseous.dielectrics and to combinations of these.
TE 2 A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength (n
ulation).

TE 3 The term "sparkover" is used when a disruptive discharge occurs in a gaseous or liquid dielectric. T

id medium. The term "puncture" is used when\a disruptive discharge occurs through a solid dielectric.
Ratings

e ratings of metal-enclosed switchgear and controlgear are the following:

rated voltage (U,) and, number of phases;

rated insulation/devel,;

rated frequeney’ (f,);

rated normal current (,) (for main circuits);

rated short-time withstand current (7 ;) (for main and earthing circuits);
rated peak withstand current (Ip’, Ipe) (for main and earthing circuits);

he

pn-

f-restoring insulation); in a liquid or gaseous dielectric, the loss may be only temporary (self-restoning

(he

m "flashover" is used when a disruptive discharge occurs over the surface of a solid dielectric in gaseous or

«Q
-

rated duration of short circuit (#,,#,..) (for main and earthing circuits);

rated values of the components forming part of the metal-enclosed switchgear a
controlgear including their operating devices and auxiliary equipment;

rated filling level (of fluid-filed compartments);
ratings of the internal arc classifications (IAC), if assigned by manufacturer.

4.1 Rated voltage (U,)

Subclauses 4.1 and 4.1.1 of IEC 62271-1 are applicable.

nd

NOTE Components forming part of metal-enclosed switchgear and controlgear may have individual values of
rated voltage in accordance with their relevant standards.
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4.2 Rated insulation level

Subclause 4.2 of IEC 62271-1 is applicable.

4.3 Rated frequency (f;)

Subclause 4.3 of IEC 62271-1 is applicable.

4.4 Rated normal current and temperature rise

11

4.4 nt(7,)

Subclause 4.4.1 of IEC 62271-1 is applicable with the following addition:

Sdme main circuits of metal-enclosed switchgear and controlgear (for example; busba
feg¢der circuits, etc.) may have different values of rated normal current.

4.4.2 Temperature rise

Subclause 4.4.2 of IEC 62271-1 is applicable with the following addition:

Is,

THe temperature rise of metal-enclosed switchgear and contrelgear containing components

whlich are subject to individual specifications shall not cause'these components to exceed {
temperature limits permitted in the relevant standards for these components.

The maximum permissible temperatures and temperature rises to be taken into account
busbars are those specified for contacts, conneéections and metal parts in contact w
ingulation, as the case may be.

The temperature rise for accessible encloslirtes and covers shall not exceed 30 K. In the ¢
of | enclosures and covers that are acecessible but need not be touched during nor
operation, the temperature-rise limit may be increased by 10 K, if not accessible to the publ

4.5 Rated short-time withstand currents (1)

For the rated short-time_ withstand currents [, and /. subclause 4.5 of IEC 62271-1
applicable with the following ‘additions:

4.5.101 Rated short-time withstand current (1)

he

for
ith

se
al

S

NQTE In principley the rated short-time withstand current of a main circuit cannot exceed the corresponding rafed
values of the weakest of its series connected components. However, for each circuit or high-voltage compartme
adyantage may\be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, ¢

nt,
tc.

NOTE The short-circuit current ratings applicable to the earthing circuit depend upon the type of system neutral

earthing for which it is intended. See 8.106.

4.6  Rated peak withstand current (/)

Subclause 4.6 of IEC 62271-1 is applicable with the following addition:
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o)

NOTE In principle, the rated peak withstand current of a main circuit cannot exceed the corresponding ra
values of the weakest of its series connected components. However, for each circuit or high-voltage compartment,
advantage may be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, etc.

4.6.102 Rated peak phase to earth withstand current (Ipe)

ted

A rated peak withstand phase to earth current shall be assigned to the earthing circuit (Ipe).
This value may differ from that of the main circuit.

4.1

[ Rated durations of short circuit (7,)

Subclause 4.7 of IEC 62271-1 is applicable with the following additions:

4.1

.101 Rated duration of short circuit (7,)

NQTE In principle, the rated duration of short circuit for a main circuit cannot exceed the cCorresponding rafed

val
ad
fus

4.8 Rated supply voltage of closing and opening devices and of auxiliary and contr¢l

eS.

.71.102 Rated duration of phase to earth short circuit (7.)

). This value may differ from that of the main circuit.

circuits (Uyp)

Subclause 4.8 of IEC 62271-1 is applicable.

4.9

Subclause 4.9 of IEC 62271-1 is applicable.

4.10 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 4.10 of IEC 62271-1 is applicable.

4.11 Rated filling levels for insulation and/or operation

Subclause 4. 14.0f IEC 62271-1 is applicable.

4.101 . Ratings of the internal arc classification (IAC)

4.101%1 General

Rated supply frequency of closing and opening devices and of auxiliary circuits

e of the weakest of its series connected components. However, for each circuit or_high=voltage compartmg¢nt,
antage may be taken of apparatus limiting the duration of the short-circuit current, such as current-limifing

rated duration of phase to earth short circuit shall also‘be assigned to the earthing cirquit

If an IAC classification is assigned by the manufacturer, several ratings shall be specified.
These ratings are subdivided into type of accessibility, classified sides, arc fault currents and
arc fault durations.

4.101.2 Types of accessibility

Three types of accessibility to the enclosure of metal-enclosed switchgear and controlgear at
the site of installation are defined:

Accessibility Type A: restricted to authorized personnel only.
Accessibility Type B: unrestricted accessibility, including that of the general public.
Accessibility Type C: restricted by installation out of reach and above a general public area.
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For type C the minimum approach distance shall be stated by the manufacturer (refer to
Figure AA.7). The minimum installation height is the declared minimum approach distance
plus 2 m

NOTE 1 Accessibility type C is intended for pole mounted switchgear and controlgear.

NOTE 2 |AC classification as defined in this Standard does not apply to opened compartments and to arc
protection between compartments. IEEE C.37.20.7 addresses these topics in Suffix B designation for opened low-
voltage compartments and in Suffix C designation for arc protection between compartments; refer to [8] of
Bibliography.

4.161+-3—Ctassified-sides

Far accessibility type A and B the sides of the enclosure which meet the criteria of thecinterpal
ar¢ test are designated as

F for front side
L for lateral side
R for rear side

THe front side shall be clearly stated by the manufacturer. Classified sides do not apply|to
switchgear and controlgear of accessibility type C.

4.101.4 Rated arc fault currents (I, 1,,)

The standard value of rated arc fault currents should\ be selected from the R 10 series
specified in IEC 60059; refer to [2] of Bibliography

Two ratings of the arc fault currents are recognised:

2

three-phase arc fault current (1,);
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
thjee-phase rating, and need not be specified.

NJTE 1 The manufacturer specifies‘the compartments to which the single phase-to earth arc fault current rafing
applies. Such value should be assigned to switchgear and controlgear where its construction will prevent the jarc
from becoming multiphase, as demonstrated during the internal arc test.

NQTE 2 Rationale for this:87 % is the arc fault test with 2-phase ignition; refer to AA.5.2

—

In |the case where-all high-voltage compartments are only designed for single phase-to-eafth

ar¢ faults, 7, rating shall not be assigned (refer to AA.5.2).

NQTE 3 Jnformation about the relationship between type of neutral earthing and the single phase-to-earth prc
faullt current is provided in 8.104.6.

4.101.5 Rated arc fault duration (£, £x-)

Standard recommended values for the three-phase arc fault duration (¢4) are 0,1 s, 0,5 s and
1s.

If applicable, the test duration (¢5,) of the single phase-to-earth arc fault shall be stated by the
manufacturer.

NOTE It is in general not possible to calculate the permissible arc duration for a current which differs from that
used in the test.
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4.102 Rated cable test voltages

4.102.1 General

If switchgear is designed to allow the dielectric testing of cables while the cables are
connected to the switchgear, one or more rated cable test voltages shall be assigned by the
manufacturer.

4.102.2 Rated power-frequency cable test voltage U, (a.c.)

T

a ratad nowar franuignevy cahlg tact valtang ic thg mawvimiim o ~ tact valtaag that mawy
—+at8a—pO0W e e gHeHEY—6aut6—+8 5+ Yo rta 81— e xHtHi—a-— 685+ ortage—rat+—HiaYy

e

ap

4.1

Th
ca

NQ
Gu

Md
ca

All

mechanically and electrically interchangeable.

R¢g
ing
raf

mechanical interchange ability. This does not generally apply for current-limiting devices.

NQ
of

paift or compenent.

Th
sp

plied to cables when connected to the switchgear and controlgear, which may be in servig

02.3 Rated d.c. cable test voltage U, (d.c.)

e rated d.c. cable test voltage is the maximum d.c. test voltage that may be applied
bles when connected to the switchgear and controlgear, which may be in seryice.

TE A rated d.c. cable test voltage may be considered to also apply for very low frequency testing (e.g. 0.1 H
dance can be found in IEEE 400.2; refer to [9] of Bibliography

Design and construction

btal-enclosed switchgear and controlgear shall be designed so that the following operatig
n be carried out safely:

normal service, inspection and maintenance;

checking of phase sequence;

earthing of connected cables, locating.@f cable faults, voltage tests on connected cab
or other apparatus and the elimination.of dangerous electrostatic charges.

removable parts and components’ of the same type, rating, and construction shall

movable parts and components of equal or greater current and insulation ratings may
talled in place of remo\vable parts and components of equal or lesser current and insulati
ings where the design.of these removable parts and components and compartment allo

TE Installing axremovable part or component of a higher rating does not necessarily increase the capabilif
h functional unitior imply that the functional unit is capable of operation at the increased ratings of the removal

pcifications applying to them.

—

(0]

determination of the energized or de-energized state of the main circuit including the

€S

be

ies
ble

e varjous components contained within the enclosure are subject to the individyal

For main circuits with current-limiting fuses, the manufacturer of the switchgear and
controlgear may assign the maximum peak and Joule integral of the let-through current of the
fuses to the main circuit downstream of the fuse.

5.1 Requirements for liquids in switchgear and controlgear

Subclause 5.1 of IEC 62271-1 is applicable.

5.2 Requirements for gases in switchgear and controlgear

Subclause 5.2 of IEC 62271-1 is applicable
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NOTE For the handling of SFy refer to IEC/TR 62271-303. ([7] of Bibliography)

5.3 Earthing of switchgear and controlgear

Subclause 5.3 of IEC 62271-1 is applicable with the following additions:

5.3.101 Earthing of the high-voltage conductive parts

To ensure personnel protection during maintenance work, all of the high-voltage conductive
parts to which access is required or provided shall be capable of being earthed prior to
be[coming accessible. This does not apply fo removable parts which become accessible affer
bejing separated from the switchgear and controlgear.

5.3.102 Earthing of the enclosure

THe enclosure of each functional unit shall be connected to the earthing system. Small pafts
fixed on the enclosure, up to a maximum of 12,5 mm in diameter, need not'‘be connected|to
the earthing system, for example, screw heads. All the metallic parts intended to be earth|ed
and not belonging to a high-voltage or auxiliary circuit shall also be connected to the earthing
sygtem.

THe interconnections within the functional unit shall be secufed” by a technology providing
electrical continuity between the frame, covers, doors, partitions or other structural parts (for
expmple, fastening by bolting or welding). Doors of the high-voltage compartments shall |pe
copnected to the frame by adequate means.

Transport units shall be interconnected during finahinstallation. This interconnection betwegen
the adjacent transport units shall be capable. of carrying the rated short-time and pegak
withstand current for the earthing circuit.

NQTE 1 Enclosure and doors are dealt with in 5.102.

NQTE 2 EMC demands for the complete installation may require a special approach of the earthing circuit of fhe
switchgear and controlgear.

5.3.103 Earthing of earthing devices

Where earthing connectigns*have to carry the full three-phase short-circuit current (as in the
cape of the short-circuiting connections used for earthing devices), these connections shall pe
dimensioned accordingly.

5.3.104 Earthing of withdrawable and removable parts

ThHe normatly~earthed metallic parts of a withdrawable part shall remain connected to earth|in
thEtest and disconnected positions and in any intermediate position. Connections to earth|in

anly position shall provide a current-carrying capability not less than that required for
enclosures (see 5.102.1).

On insertion, the normally earthed metallic parts of a removable part shall be connected to
earth prior to the making of the contacts of the fixed and removable parts of the main circuit.

If the withdrawable or removable part includes any earthing device, intended to earth the main
circuit, then the earthing connection in the service position shall be considered as part of the
earthing circuit with associated rated values (see 4.5, 4.6 and 4.7).

5.3.105 Earthing circuit

The earthing circuit of the switchgear and controlgear shall be capable of carrying the rated
short time and peak phase to earth withstand currents from each functional unit to the
terminal which is intended for connection to the earth system of the installation.
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NOTE 1 In general, the above requirement is fulfilled if an earthing conductor of adequate cross-section is
provided extending the whole length of the metal-enclosed switchgear and controlgear. As guidance, the current
density in the earthing conductor, if of copper, should under the specified earth-fault conditions not exceed
200 A/mm? for a rated duration of short circuit of 1 s, and 125 A/mm? for a rated duration of short circuit of 3 s.

NOTE 2 A method of calculating cross-sectional areas of conductors is given in IEC 60724; refer to [4] of
Bibliography.

The earthing circuit is normally designed to withstand one occurrence of a single short-circuit
fault, and maintenance could be needed after such an event; refer also to 8.106.

5.6 Stored energy operation

Subclause 5.6 of IEC 62271-1 is applicable.

5.7 Independent manual or power operation (independent unlatched operation)

Subclause 5.7 of IEC 62271-1 is applicable.

5.8 Operation of releases

Subclause 5.8 of IEC 62271-1 is applicable.

5.9 Low- and high-pressure interlocking and monitoring devices

Subclause 5.9 of IEC 62271-1\is applicable.

5.10 Nameplates

Subclause 5.10 of IEC 62271-1 is applicable with the following additions:

Metal-enclosed-switchgear and controlgear, shall be provided with durable and clearly legible
nameplates-which shall contain the information in accordance with Table 101.

Table 101 — Nameplate information

Abbreviation Unit ** Condition:
Marking only required if

(1) (2) (3)

—~
Ko

(3)

Manufacturer

Manufacturer’s type designation

Serial number

Instruction book reference

Year of manufacture

Applicable standard

Rated voltage U kV

XXX X]|X]|X]|X[X

Rated frequency Hz

BN
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Abbreviation Unit ** Condition:
Marking only required if
(1) (2) (3) (4) (5)
Rated lightning impulse withstand voltage Up kV X
Rated power frequency withstand voltage Uy kV X
Rated power-frequency cable test voltage U, (a.c.) kV (X)
Rated d.c. cable test voltage U, (d.c.) kV (X)
Rated normal current I, A X
Rated short-time withstand current 1, kA X
Rated peak withstand current 1, kA Y different from 2,5./for
50 Hz and 2,6 #for 60[Hz
Rated duration of short circuit t S X
Rated short-time withstand current I kA Y if differentfrom 7 (mai
for|earthing circuits circuit)
Rated peak withstand current oo kA Y if different from 7, (maif
for|earthing circuits circuit) and different frgm
2,5 e for 50 Hz and 2, Iie
for 60 Hz
Raged duration of short circuit fee s Y if different from ¢, (mai
for|earthing circuits circuit)
Rated filling level for insulation () Pre kPa, MPa (] (X)
or kg
Aldrm level for insulation (') Pae kPa, MPa | (X)
or kg
Migimum functional level for insulation (') Pme kPa, MPa | (X)
ar kg
Logs of Service Continuity category LSC X
Insjulating fluid and mass kg (X)
Intgrnal arc classification IAC (X)
Type of accessibility A, BorC (X)
Classified sides F,L,R (X)
Arc fault current and duration Iyt kA, s (X)
Single phase to earth arc fault Ipe the kA, s Y if IAC is assigned and I,
current and duration differs from 87 % of 1,
(*)]Absolute pressure (abs.) or relative pressure (rel.) to be stated
(**] X = the marking of these\walues is mandatory;
(X)| = the marking of these values is as applicable;
Y 3 conditions for marking of these values are given in column (5).
NQTE 1 The.abbreviation in column (2) may be used instead of the terms in column (1).
NQTE 2 M/hen terms in column (1) are used, the word “rated” need not appear.

The information according to Table 101, of the complete switchgear and controlgear shall be
legible during normal service. If applicable, one common nameplate for the complete
switchgear and controlgear may apply with the general information, with a separate
nameplate for each functional unit, containing the specific information.

Detailed information of the fixed components applied need not to be legible during normal
service.

The removable parts, if any, shall have a separate nameplate with the data relating to the
functional units they belong to, but this nameplate need only be legible when the removable
part is in the removed position.
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5.11 Interlocking devices

Subclause 5.11 of IEC 62271-1 is applicable with the following additions:

Interlocks between different components of the equipment are provided for reasons of
protection and for convenience of operation. Interlocks shall not be damaged by attempted
incorrect operations of any associated switching devices under the conditions specified in
6.102.2. The following provisions are mandatory for main circuits.

a) Metal-enclosed switchgear and controlgear with removable parts

The withdrawal or engagement of a circuit-breaker, switch or contactor shall be prevented
unless it is in the open position.

The operation of a circuit-breaker, switch or contactor shall be prevented unless itis oply
in the service, disconnected, removed, test or earthing position.

The interlock shall prevent the closing of the circuit-breaker, switch or centactor in the
service position unless any auxiliary circuits associated with the automatic opening|of
these devices are connected. Conversely, it shall prevent the disconnection of the
auxiliary circuits with the circuit-breaker closed in the service position,

b)| Metal-enclosed switchgear and controlgear provided with disconnectors

Interlocks shall be provided to prevent operation of disconnéctors under conditions other
than those for which they are intended (refer to IEC 62271-102). The operation off a
disconnector shall be prevented unless the circuit-breaker, switch or contactor is in the
open position.

NOTE 1 This rule may be disregarded if it is possible te"have a busbar transfer in a double busbar system
without current interruption.

The operation of the circuit-breaker, switch:~or contactor shall be prevented unless the
associated disconnector is in the closed, opén or earthing position (if provided).

The provision of additional or alternative interlocks shall be subject to agreement betwetren
manufacturer and user. The manufacturer shall give all necessary information on the
character and function of interlocks.

Earthing switches having a rated short-circuit making capacity less than the rated pdak
withstand current of the. main circuit should be interlocked with the associated
disconnectors.

Apparatus installed in‘'main circuits, the incorrect operation of which can cause damage|or
which are used_for “securing isolating distances during maintenance work, shall pe
provided with loCking facilities (for example, provision for padlocks).

If earthing of ‘a“circuit is provided by the main switching device (circuit-breaker, switch|or
contactor)in 'series with an earthing switch, the earthing switch shall be interlocked wjth
the main<switching device. Provision shall be made for the main switching device to pe
secured~against unintentional opening, for example, by disconnection of tripping circdits
and blocking of the mechanical trip.

NOQTE 2 Instead of an anrfhing switch any other device in its nnrfhing rmcifinn is pnecihln

If non-mechanical interlocks are provided, the design shall be such that no improper
situations can occur in case of lack of auxiliary supply. However, for emergency control,
the manufacturer may provide additional means for manual operation without interlocking
facilities. In such case, the manufacturer shall clearly identify this facility and define the
procedures for operation.

5.12 Position indication

Subclause 5.12 of IEC 62271-1 is applicable. In addition, for all devices involved in
disconnecting and earthing functions, 5.104.3 of IEC 62271-102 is applicable.
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5.13 Degrees of protection by enclosures

Subclauses 5.13, of IEC 62271-1 is applicable with the following additions.

5.13.1 Protection of persons against access to hazardous parts and protection of the

equipment against ingress of solid foreign objects (IP coding)

Subclause 5.13.1 of IEC 62271-1 is applicable with the following addition:

Specific requirements are specified in 5.102 and 5.103.

5.13.2 Protection against ingress of water (IP coding)

Subclause 5.13.2 of IEC 62271-1 is applicable with the following addition:

Equipment to be installed outdoor shall provide a minimum degree of profection IPX3

IPXXW.

5.13.3 Protection of equipment against mechanical impact under normal service
conditions (IK coding)

Subclause 5.13.3 of IEC 62271-1 is applicable with the following.addition:
Far indoor installation, the minimum impact level is IKO7 toMEC 62262 (2 J).

5.14 Creepage distances for outdoor insulators

Subclause 5.14 of IEC 62271-1 is applicable.

5.15 Gas and vacuum tightness

Sybclause 5.15 of IEC 62271-1 is applicable with the following addition:
Refer to 5.103.2.3.

5.16 Liquid tightness

Sybclause 5.16 of IEC\62271-1 is applicable with the following addition:
Rgfer to 5.103.2.3-

5.17 Fire"hazard (flammability)

Subclause 5.17 of IEC 62271-1 is applicable.

5.18 Electromagnetic compatibility (EMC)

Subclause 5.18 of IEC 62271-1 is applicable.

5.19 X-ray emission

Subclause 5.19 of IEC 62271-1 is applicable.

5.20 Corrosion

Subclause 5.20 of IEC 62271-1 is applicable.

or
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5.101 Internal arc fault

Metal-enclosed switchgear and controlgear that satisfy the requirements of this standard is
designed and manufactured, in principle, to prevent the occurrence of internal arc faults.
However, where internal arc classification is assigned, 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 service condition.

If an internal arc classification is assigned by the manufacturer and verified by type tests
according to 6.106, the classification shall be indicated by means of a designation as follows:

Th

Sd

5.1
5.

Classification: IAC (Internal Arc Classified)

Type Accessibility: A B, C

Classified sides of the enclosure: F, L, R

Rated three-phase arc fault values: current [ kA ] and duration [ s ]

Rated single-phase arc fault values (where applicable): current [ kA ] and duration [ s ]

is designation shall be included in the nameplate (refer to 5.10)
me examples for designations of the IAC classification are given inh 8.104.6.

02 Enclosure

102.1 General

Th
th

e walls of a room shall not be considered as parts of the enclosure. The floor surface bel
installed switchgear and controlgear may b&/considered as part of the enclosure. T

measures to be taken in order to obtain the degree of protection provided by floor surfac
shgll be given in the installation manual.

The enclosure shall be metallic. However, parts of the enclosure may be of non-meta
material, provided that all high-voltageiparts are completely enclosed by metallic partitions

sh

utters that are connected to the earthing circuit.

Exceptions are:

W
at
de
as

po

inspection windows camplying with 5.102.4;

the floor surface below the installed switchgear and controlgear provided that it is sol
and does not allow access underneath the switchgear and controlgear

nen the metal~enclosed switchgear and controlgear is installed, the enclosure shall provi
least the{degree of protection IP 2X, according to IEC 62271-1, Table 7. The specifi
gree of (protection shall be provided by the enclosure with all the doors and covers clos
undernormal service conditions, independent of how these doors and covers are held
Sition-

DW
he

lic
or

id,

de
ed
ed
in

A higher degree of protection may be specified in accordance with IEC 60529.

Enclosures shall also ensure protection in accordance with the following conditions.

Metallic parts of the enclosures shall be designed to carry 30 A (d.c.) with a voltage drop of
maximum 3 V to the earthing point provided.

Parts of the enclosure bordering non-accessible high-voltage compartments shall be provided
with a clear indication not to be dismantled.

The horizontal surfaces of enclosures, for example, roof plates, are normally not designed to
support personnel or additional equipment not supplied as part of the assembly. If the
manufacturer states that it is necessary to stand or walk upon the switchgear or controlgear
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11

during operation or maintenance, the design shall be such that the relevant areas will support
the weight of the operator without undue distortion and the equipment will remain suitable for
its purpose. In such case, those areas on the equipment where it is not safe to stand or walk,
for example, pressure relief flaps, shall be clearly identified.

5.102.2 Covers and doors

Covers and doors that are parts of the enclosure shall be metallic. Excepted are covers and
doors that may be of insulating material, provided that high-voltage parts are enclosed by
metallic partitions or shutters intended to be earthed.

w
de

Cd
ve
ref

Cd
co
arg

Sd
ac

a)

gree of protection specified for the enclosure.

vers or doors shall not be made of woven wire mesh, expanded metal or similar. Wh
htilating openings, vent outlets or inspection windows are incorporated in the _cever or do
erence is made to 5.102.4 or to 5.102.5.

mpartments (e.g. low-voltage control compartment, or possible mechanism compartmer
b not subject to this subclause.

veral categories of covers or doors are recognized with regard to the type of high-volta
cessible compartments they provide access to.

Covers or doors that give access to tool-based accessible compartments

These covers or doors (fixed covers) need notybe opened for the normal purposes
operation and/or maintenance as stated by _the manufacturer. It shall not be possible
them to be opened, dismantled or removed without the use of tools.

NOTE 1 They should be opened only when precautions to ensure electrical safety have been taken.

NOTE 2 Attention should be paid to the reguirement (if any) to carry out operation of the switching devi
without voltage/current on the main circuit’with doors and covers open as part of the maintenance procedurg

accessible compartments

These covers or doors shall be provided if there is a need to access the compartment
normal operation and/or)hormal maintenance as stated by the manufacturer. These covs
or doors shall not qequire tools for their opening or removal and shall have the followi
features:

— interlock confrolled accessible compartments.

compartment shall only be possible when the high-voltage parts contained in
compartment being made accessible are dead and earthed, or are in the disconnect
position with corresponding shutters closed;

Theseseompartments shall be provided with interlocking devices so that opening of tlhe

nen covers and doors that are parts of the enclosure are closed, they shall provide tLe

en

vers or doors that exclusively give access to compartments whichyare not high-voltage

t),

of
for

Les
S.

Covers or doors that give access to interlock-controlled accessible or procedure-based

for
Brs
ng

he
ed

=Y procedure-based accessible compartments.

These compartments shall be provided with provision for locking, for examp
padlocking.

le,

NOTE 3 Suitable procedures should be put in place by the user to ensure that a procedure-based
accessible compartment may be opened only when the high-voltage parts contained in the compartment
being made accessible is dead and earthed, or in the disconnected position with corresponding shutters
closed. Procedures may be dictated by legislation of the country of installation or by user safety

documentation.

NOTE 4 If interlock-controlled or procedure-based accessible compartments have other covers that can

be opened by tools, proper procedures or specific warning labels may be applicable.
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5.102.3 Partition or shutter being part of the enclosure

If partitions or shutters become part of the enclosure with the removable part in any of the
positions defined in 3.127 to 3.130, they shall be metallic, earthed and provide the degree of
protection specified for the enclosure.

In

this respect it may be noted:

a partition or shutter becomes a part of the enclosure if it is accessible in any of t
positions defined in 3.127 to 3.130 and if no door is provided which can be closed in t

400 4

he
he

5.1

Ing

Th

the¢ enclosure. Precautions shall be taken to prevent the formation.of dangerous electrost

ch
wi

TH
wi

eafth and between poles.

5.1
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Ve
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5.1

A
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W
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.103 High-voltage compartments

if a door is provided which can be closed in the positions defined in 3.126 to 3.130,
partition or shutter behind the door is not considered to be a part of the enclosure

02.4 Inspection windows

pection windows shall provide at least the degree of protection specified far,the enclosur

ey shall be covered by a transparent sheet of mechanical strength’ comparable to that

arges, either by clearance or by electrostatic shielding (for example, a suitable earth
e-mesh on the inside of the window).

e insulation between high-voltage live parts and the actessible surface of the inspecti
ndows shall withstand the test voltages specified in 4-2 of IEC 62271-1 for voltage tests

02.5 Ventilating openings, vent outlets

ntilating openings and vent outlets shall be'so arranged or shielded that the same degr
protection as that specified for the enclosure is obtained. Such openings may make use
e mesh or the like provided that it is.af suitable mechanical strength.

ntilating openings and vent outléts shall be arranged in such a way that gas or vapg
caping under pressure does not'endanger the operator.

03.1 General

high-voltage .compartment shall be designated by the main component contained there

pvided, feréexample connection compartment.

nere\.cable terminations are contained in a compartment with other main components (

H'H aAafl . o 2 4290
pUOILIUIIO UTITITICTU 1T V. T2V U JU. TUU, J
he

1%

of
tic
d

on
to

ce
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ur

in,

example, gircuit-breaker compartment, busbar compartment, or by the main functionality

for

ample, circuit-breaker, busbars, etc.) then the designation should primarily be that of t

he

otf

1er main component.

NOTE Compartments may be further identified according to the several components enclosed, for example,
connection/CT compartment, etc.

Compartments may be of various types, for example:

air insulated
liquid-filled (see 5.103.2);
gas-filled (see 5.103.2).

Busbar compartments may extend through several functional units without the need for
bushings or other equivalent means. However, in case of LSC2 equipment (see 8.103.3),
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separate compartments shall be provided for each set of busbars, for example, in double
busbar systems and for sections of switchable or disconnectable busbars.

Solid insulated high-voltage parts, intended to remain live when accessing the high-voltage
compartment, shall comply with 5.102.2 of IEC 62271-201:2006.

5.103.2 Fluid-filled compartments (gas or liquid)

5.103.2.1 General

Cdmpartments shall be capable of withstanding the normal and fransient pressures to which
they are subjected in service.

Gas-filled compartments, when permanently pressurized in service, are subjected toyparticujar
copditions of service which distinguish them from compressed air receivers|and similar
stgrage vessels. These conditions are as follows:

— | gas-filled compartments are normally filled with a non-corrosive gas;”’thoroughly drigd,
stable and inert; since measures to maintain the gas in this condition with only small
fluctuations in pressure are fundamental to the operation of the switchgear and controlggar
and since the compartments will not be subjected to internal corrosion, there is no need|to
make allowances for these factors in determining the design ©f the compartments;

— | the design pressure is below, or equal to, 300 kPa (relative/pressure).

For outdoor installations, the manufacturer shall take into account the influence of climat
conditions (refer to Clause 2 of IEC 62271-1).

c

5.103.2.2 Design

The design of a fluid-filled compartment shall be based on the nature of the fluid, the design
temperature and when applicable, on thexdesign level as defined in this standard.

THe design temperature of the fluid<filed compartment is generally the upper limit of ambirInt
aif temperature increased by the-emperature rise of the fluid due to the flow of rated nornal
current. For outdoor installations; other possible influences, such as solar radiation, shall jpe
taken into account. The design pressure of the compartment is the upper limit of the pressyre
reached within the compartment at the design temperature and under the installation
conditions as defined in‘Clause 2.

-

F

wid-filled compartments shall withstand:
a)| the full differential pressure possible across the compartment walls or partitions, including
any evacuation process if used during filling or maintenance operations;

b)| the-resulting pressure in the event of an accidental leak between the compartments in the
case’of adjacent compartments having different service pressures.

5.103.2.3 Tightness

The manufacturer shall state the pressure system used and the permissible leakage rate for
the fluid-filed compartments (refer to 5.15 and 5.16 of IEC 62271-1). This shall take into
account the relative limits fixed in Table 13 of IEC 62271-1 for temporarily increased
leakage rates at temperatures other than 20 °C.

If requested by the user, in order to permit entry to a fluid-filled compartment of closed or
controlled pressure systems, the permissible leakage across partitions should also be stated
by the manufacturer.
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For gas-filed compartments where the minimum functional pressure exceeds 100 kPa
(relative pressure) an indication should be provided when the pressure at 20 °C has fallen
below the minimum functional level (refer to 3.120).

A partition, separating a compartment filled with insulating gas from a neighbouring
compartment filled with liquid shall not show any leakage affecting the dielectric properties of
the two media.

5.103.2.4 Pressure relief of fluid-filled compartments

Where pressure-relief devices or designs are provided, they shall be arranged so as|to
minimize the danger to an operator during the time that he is performing his normal operating
duEes if gases or vapours are escaping under pressure. The pressure relief devicessshall not
operate below 1,3 times the design pressure. The pressure relief device may be a~désigngd,
fof example, weak area, of the compartment or a dedicated device, for example,bursting disk.

5.103.3 Partitions and shutters
5.103.3.1 General

P4rtitions and shutters shall provide at least the degree of protection IP2X according|to
IEC 62271-1, Table 7.

Cgnductors passing through partitions shall be provided\with bushings or other equivalgnt
means to provide the required IP level.

Openings in the enclosure of metal-enclosed switchgear and controlgear and in the partitions
of [compartments through which contacts of removable or withdrawable parts engage fixed
coptacts shall be provided with automatic shutters operated in normal service operations|to
aspure the protection of persons in any of the positions defined in 3.126 to 3.130. Means shall
be| provided to ensure the reliable operation of the shutters, for example, by a mechanig¢al
drive, where the movement of the shutters is positively driven by the movement of the
removable or withdrawable part.

THe status of shutters may natinvall situations be readily confirmed from an open high-voltage
compartment, (for example, €onnection compartment open but shutters mounted in breaker
compartment). In such situations, verification of the shutter status may require access to the
second compartment or provision of an inspection window or reliable indicating device.

If,|for maintenance~or test purposes, there is a requirement that one or more sets of fixed
contacts shall beaccessible through opened shutters, the shutters shall be provided wjth
means of locking each set independently in the closed position. When, for maintenance or t&st
purposes, (the automatic closing of shutters is made inoperative in order to retain them in the
open position, it shall not be possible to return the switching device to the service position
until theautomatic operation of the shutters is restored. This restoration may be achieved by
the ‘action of returning the switching device to the service position.

It may be possible to use a temporary inserted partition to prevent the live set of fixed
contacts being exposed (refer to 10.4).

For class PM, partitions and shutters between opened compartments and remaining
high-voltage live parts of the assembly, shall be metallic; otherwise, the class is Pl (refer to
3.109).

5.103.3.2 Maetallic partitions and shutters

Metallic partitions and shutters or metallic parts of them shall be connected to the earthing
point of the functional unit and be designed to carry 30 A (d.c.) with a voltage drop of less
than 3 V to the earthing point provided.
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Discontinuity in the metallic partitions and closed shutters shall be less than 12,5 mm.

NOTE The word "discontinuity" covers any insulating or non-earthed area, or path, through the partition.
5.103.3.3 Non-metallic partitions and shutters

Non-metallic partitions and shutters, made or partly made of insulating material, shall meet
the following requirements:

a) the insulation between high-voltage live parts and the accessible surface of insulating
partitions and shutters shall withstand the test voltages specified in 4.2 of IEC 62271-1 for
voltage tests to earth and between poles;

b)| the insulating material shall withstand the power-frequency test voltage spegified|in
item a). The appropriate test methods given in IEC 60243-1 should be applied;-refer to [3]
of Bibliography;

c)| the insulation between high-voltage live parts and the inner surface of insulating partitigns
and shutters facing these shall withstand at least 150 % of the rated’ voltage of the
equipment if a separate insulating medium is defined in between;

d)| if a leakage current may reach the accessible side of the insulating partitions and shuttgrs
by a continuous path over insulating surfaces or by a path breken only by small gaps|of
gas or liquid, it shall be not greater than 0,5 mA under the specified test conditions (refer
to 6.104.2).

5.104 Removable parts

Rgmovable parts for ensuring the isolating distancé between the high-voltage conductgrs
shall comply with IEC 62271-102, except for meChahical operation tests (refer to 6.102 and
7.102). This disconnection facility is intended forumaintenance purposes only.

If removable parts are intended to be used@ds a disconnector or intended to be removed atrd
replaced more often than only for maintenance purposes, then testing shall also include the
mechanical operation tests accordingto IEC 62271-102.

TI'Le requirement that it shall be*possible to know the operating position of the disconnector|or
earthing switch is met if one oftthe following conditions is fulfilled:
— | the isolating distance isvisible;

— | the position of the.withdrawable part, in relation to the fixed part, is clearly visible and the
positions corresponding to full connection and full isolation are clearly identified;

— | the positiontof'the withdrawable part is indicated by a reliable indicating device.

NQTE Referto.|EC 62271-102 and also to Annex CC.

Arly removable part shall be so attached to the fixed part that its contacts will not open
inadvertently due to forces which may occur in service, in particular those due to a shprt
Cireuit-

In IAC classified switchgear and controlgear, the transfer of withdrawable parts to or from
service position shall not reduce the specified level of protection in the event of an internal
arc. This is achieved, for example, when the operation is only possible when doors and covers
intended to ensure personnel protection are closed. Other design measures providing
equivalent level of protection are acceptable.

5.105 Provisions for dielectric tests on cables

Switchgear and controlgear may be designed to allow the testing of cables while they are
connected to the switchgear and controlgear. This may be performed either from a dedicated
test connection, or from the cable terminations. In this case the switchgear and controlgear
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shall be capable of withstanding the rated cable test voltage(s) as specified in 4.102 applied
to those parts which remain connected to the cable, at the same time as the rated voltage is

ap

6

plied to those parts of the main circuit designed to remain live during testing cables.

Type tests

6.1 General

Su

bclause 6.1 of IEC 62271-1 is applicable with following additions:

Cd
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mponents contained in metal-enclosed switchgear and controlgear which are subject
ividual specifications not covered by the scope of IEC 62271-1 shall comply with\and
ted in accordance with those specifications, taking into account the following subclauses

e type tests shall be made on representative functional units. Because of)the variety
es, ratings and possible combinations of components, it is not practicable to make ty
ts with all the arrangements of metal-enclosed switchgear andy-controlgear. T
rformance of any particular arrangement may be substantiated by test data of comparal
angements.

TE A representative functional unit may take the form of one extensible ufit’ However, it may be necessary
t two or three of such units together.

e type tests and verifications comprise:

ndatory type tests:

tests to verify the insulation level of the equipment (see 6.2);

tests to prove the temperature rise of gny“part of the equipment and measurement of
resistance of circuits (see 6.5 and 6.4);

tests to prove the capability of the-main and earthing circuits to be subjected to the rat
peak and the rated short-time withstand currents (see 6.6);

tests to prove the making and breaking capacity of the included switching devices (s
6.101);

tests to prove the satisfactory operation of the included switching devices and removal
parts (see 6.102);

tests to verify theIP protection code (see 6.7.1);
tests to verifyaauxiliary and control circuits (see 6.10).

ndatory type tests, where applicable:

teststto verify the protection of the equipment against mechanical impact (see 6.7.2);

to
be

of
pe
he
ble

tests to verify the protection of persons against dangerous electrical effects (see 6.104);

P)

tests to verify the strength of gas-filled compartments (see 6.103);
tightness tests of gas- or liquid-filled compartments (see 6.8);

tests to assess the effects of arcing due to an internal arc fault (for switchgear a
controlgear classification IAC) (see 6.106);

electromagnetic compatibility tests (EMC) (see 6.9);
x-radiation test procedures for vacuum interrupters (see 6.11);

tests to verify the protection of the equipment against external effects due to weather (s
6.105);

dielectric tests on cable testing circuits (see 6.2.101).

Optional type tests (subject to agreement between manufacturer and user):

nd

ee
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q) tests to evaluate the insulation of the equipment by the measurement of partial discharges
(see 6.2.9);

r) artificial pollution tests for outdoor insulators (see 6.2.8).
Type tests may impair the suitability of the tested parts for subsequent use in service.

Therefore, specimens used for type test shall not be used in service without agreement
between manufacturer and user.

6.1.1 Grouping of tests

Subclause 6.1.1 of IEC 62271-1 is applicable with the following modifications:

The mandatory type tests (not including items I, m and n) shall be carried out on a maximiém
of four test specimens.

6.1.2 Information for identification of specimens

Subclause 6.1.2 of IEC 62271-1 is applicable.

6.1.3 Information to be included in type-test reports

Subclause 6.1.3 of IEC 62271-1 is applicable with the following addition:
Far the report regarding internal arc tests, refer to 6.106.6.

6.2 Dielectric tests

Sybclause 6.2 of IEC 62271-1 is applicable.

6.2.1 Ambient air conditions during tests

Sybclause 6.2.1 of IEC 62271-1 is applicable.

6.2.2 Wet test procedure

Nqt applicable, as no dieeciric tests under wet conditions are necessary for metal-enclosed
switchgear and controlgear

6.2.3 Conditions of switchgear and controlgear during dielectric tests

Subclause 6.2,.3 of IEC 62271-1 is applicable with the following addition:

For metalcenclosed switchgear and controlgear using fluid (liquid or gas) for insulatign,
diglectric'tests shall be performed filled with the insulating fluid specified by the manufacturgr,
to the/minimum functional level also specified by the manufacturer.

6.2.4 Criteria to pass the test
Subclause 6.2.4 of IEC 62271-1 is applicable, with the following modification:

— the second paragraph of item a) that refers to wet test is not applicable.

NOTE For fluid-filled compartments tested with test bushings that are not part of the switchgear and controlgear,
impulses resulting in flashover across the test bushings are not considered as part of the test series.

6.2.5 Application of the test voltage and test conditions

Subclause 6.2.5 of |IEC 62271-1 is applicable with the exception of 6.2.5.1 and with the
following additions:
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Because of the great variety of designs, it is not feasible to give specific indications of the
tests to be performed on the main circuit, but, in principle, they shall cover the following tests.

a)

To earth and between phases

The test voltages specified in 6.2.6 shall be applied connecting each phase conductor of
the main circuit in turn to the high-voltage terminal of the test supply. All other conductors
of the main circuit and the auxiliary circuits shall be connected to the earthing conductor
or the frame and to the earth terminal of the test supply.

If the phase conductors are segregated, only tests to earth shall apply.

earthing position may result in less favourable field conditions. Under such conditions the
tests shall be repeated. However, the removable parts shall not be subjested to these
voltage tests whilst they are in the disconnected, test or removed position.

For these tests, devices such as current transformers, cable terminations, overcurrgnt
releases/indicators shall be installed as in normal service. For impulse-voltage tests, the
arrangements according to 6.2.6.2 are allowed. In case of doubt about the mgst
unfavourable arrangement, tests shall be repeated with alternative configurations.

In order to check compliance with the requirements of 5.102)4”and item a) of 5.103.3|3,
inspection windows, partitions and shutters of insulating material shall be covered on the
side accessible during operation or maintenance, in the.most unfavourable situation for
the test, with a circular or square metal foil having an\area as large as possible but not
exceeding 100 cm?2 which shall be connected to earth. In case of doubt about the mgst
unfavourable situation, the tests shall be réepeated with different situations. Hor
convenience of testing, subject to agreement-between testing station and manufacturgr,
more than one metal foil may be applied simultaneously or larger parts of the insulating
material may be covered.

Across the isolating distance

Each isolating distance of the main.gircuit shall be tested using the test voltages specified
in 6.2.6. according to the test procedures as stated in subclause 6.2.5.2 of IEC 62271-1.

The isolating distance may be-formed by
— adisconnector in open\position;

— the distance between‘the two parts of the main circuit intended to be connected by a
withdrawable or removable switching device.

If, in the disconnécted or test position, an earthed metallic shutter is interposed between
the disengaged:contacts to assure a segregation, the gap between the earthed metallic
shutter and t¢he’live parts shall withstand only the test voltages required to earth.

If there 4s~no segregation between the fixed part and the withdrawable part when fan
isolating/distance is established, the test voltages specified across the isolating distance
shall"be applied in the following way: the withdrawable part shall be in whichever of
disconnected or test positions that creates the shortest distance between the fixed and

o . : ) d
position. When it is not possible to have the switching device in the closed position (e.g.
by interlocking), then two tests shall be performed as follows:

— with the withdrawable part in the position with shortest distances between the fixed
and movable contacts and the switching device of the withdrawable part open;

— with the withdrawable part in the other defined position and the switching device
closed.

Complementary tests

In order to check compliance with the requirement of item c) of 5.103.3.3, if applicable, the
insulation between the high-voltage live parts and the inside of insulating partitions or
shutters shall be subjected to a power-frequency test voltage of 150 % of the rated voltage
U, for 1 min after covering the inner surface of the partition or shutter facing the live parts
by an earthed metal foil as described under a) above.
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6.2.6 Tests of switchgear and controlgear of U, < 245 kV

Subclause 6.2.6 of IEC 62271-1 is applicable with the following modifications.

The tests shall be performed with the applicable test voltages given in Table 1a or 1b of 4.2 of
IEC 62271-1. For test voltages to earth and between phases, columns (2) and (4) shall be
used. For test voltages across isolating distances columns (3) and (5) shall be used.

6.2.6.1 Power-frequency voltage tests

Sybclause 6.2.6.7T of TEC 62271-T is replaced by the following provisions:

Switchgear and controlgear shall be subjected to short-duration power-frequency) voltage
withstand tests in accordance with IEC 60060-1. The test voltage shall be raised fereach te¢st
copdition to the test value and maintained for 1 min.

THe tests shall be performed in dry conditions.

Ingtrument transformers, power transformers or fuses may be\replaced by repligas
reproducing the field configuration of the high-voltage connections. Overvoltage protective
devices may be disconnected or removed. A transformer, a cojl, or a similar device normglly
connected between phases shall be disconnected from the pole stressed with test voltage.

Ddring the power-frequency voltage tests, one terminal "of the test transformer shall pe
connected to earth and to the enclosure of the metal-enclosed switchgear and controlgegr,
exgept that during the tests, in accordance with item b) of 6.2.5, the mid-point or another
intermediate point of the voltage source should be’connected to earth and to the enclosure|in
order that the voltage appearing between any.of the live parts and the enclosure will not
exceed the test voltage specified in item a) of‘6:2.5.

If this is not practicable, one terminal of the test transformer may, with the agreement of the
manufacturer, be connected to earthcand the enclosure shall, if necessary, be insulated from
earth.

6.2.6.2 Lightning impulse'voltage tests

Sybclause 6.2.6.2 of IEC 62271-1 is applicable, with the following additions:

Ingtrument transformers, power transformers or fuses may be replaced by repligas
reproducing the field configuration of the high-voltage connections.

Overvoltage\ protective devices shall be disconnected or removed. Current transformer
secondaryswindings shall be short-circuited and earthed. Current transformers may have thgir
primaries short-circuited too.

During the lightning impulse voltage tests, the earthed terminal of the impulse generator shall
be connected to the enclosure of the metal-enclosed switchgear and controlgear, except that
during the tests in accordance with item b) of 6.2.5, the enclosure may be insulated from
earth in order that the voltage appearing between any of the live parts and the enclosure will
not exceed the test voltage specified in item a) of 6.2.5.

6.2.7 Tests of switchgear and controlgear of U, > 245 kV

Subclause 6.2.7 of IEC 62271-1 is not applicable.

6.2.8 Artificial pollution tests for outdoor insulators

Subclause 6.2.8 of IEC 62271-1 is applicable.


https://iecnorm.com/api/?name=ab6e0afd982ac8566ae7de117cd1f3aa

62271-200 © IEC:2011 - 35—

6.2.9 Partial discharge tests

Su

Th

If t

bclause 6.2.9 of IEC 62271-1 is applicable with the following additions:
is test is subject to agreement between manufacturer and user.

he test is performed, it shall be according to Annex BB.

6.2.10 Dielectric tests on auxiliary and control circuits

Sy

Cy
\Ve

V@

bclause 6.2.10 of IEC 62271-1 is applicable.

rrent transformer secondary windings may be short-circuited and disconnected from earth.
Iltage transformer secondary windings may be disconnected.

Itage-limiting devices in the low-voltage circuit, if any, shall be disconnected:

Functions like voltage indication or detection (e.g. VPIS, VIS and VDS) which are tested

ac

6.]
Sy

6.1

Th
Vo

Fo

V)
-~

Te

Fo
VO

Fo

cording to their relevant standards are excluded.

.11 Voltage test as condition check

bclause 6.2.11 of IEC 62271-1 is applicable.

P.101 Dielectric tests on cable testing circuits

is type test applies only to switchgear and controlgear having one or more rated cable tg¢st
tage(s).

r each rated cable test voltage value, the'following test voltages shall be applied:

The rated voltage U, shall be applied as a single phase voltage between earth and |all
phase conductors on the busbhar‘side connected together.

The rated cable test voltage U (4.¢) OF Ugt (q.c.) Shall be applied to each pole in turn of the
cable test connection. Thesother cable test connections shall be connected to earth.

st voltages shall be applied simultaneously.

r a.c. cable test veltages U 4 . the duration of the test shall be 1 min. For d.c. cable test
tages Ug (4.4 the duration of the test shall be 15 min.

r a.c. fest voltages of same frequency, the polarity of the two test voltages shall pe

oplposite:

|f thic toct tharn 10 cnaranatinn hatwnnan tha ~ahlna tact A~ nAntiAne AnA tha haoha S
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the test voltage on the busbar side can be omitted

6.3 Radio interference voltage (r.i.v.) test

Su

bclause 6.3 of IEC 62271-1 is not applicable.

6.4 Measurement of the resistance of circuits

6.4.1 Main circuit

Subclause 6.4.1 of IEC 62271-1 is applicable with the following addition:
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11

The measured resistance across the complete main circuit of an assembly of metal-enclosed
switchgear and controlgear is indicative of the proper condition of the current path. This
measured resistance shall be the reference for the routine test (refer to 7.3).

6.4.2 Auxiliary circuits

Subclause 6.4.2 of IEC 62271-1 is applicable.

6.5 Temperature-rise tests

Sy

w
pe

bclause 6.5 of IEC 62271-1 Is applicable, with the following addition:

nere the design provides alternative components or arrangements, the testshall
rformed with those components or arrangements for which the most severe cofditions 2

be
re

obtained. The representative functional unit shall be mounted approximately‘as' in normal

se
cld

rvice, including all normal enclosures, partitions, shutters, etc., and the covers and dog
sed.

THe tests shall be made normally with the rated number of phases and the rated nor

Ccu
Co

w
wh
sin

rrent flowing between one end of the length of busbars and the terminals provided for
hnection of cables.

rs

al
e

nen testing individual functional units, the neighbouring ‘units should carry the currents

ich produce the power loss corresponding to the rated conditions. It is admissible
nulate equivalent conditions by means of heaters jor(heat insulation, if the test cannot

performed under actual conditions.

w
ca
Eq

nere there are other main functional componénts installed within the enclosure, they srlall

fry the currents which produce the poweér‘loss corresponding to the rated conditio
uivalent procedures to generate the samé& power dissipation are acceptable.

te
re
an

6.%

Sy

6.!

S

to
be

S.

air

perature outside the enclosure~and shall not exceed the values specified for them in the

T}F temperature rises of the different components shall be referred to the ambient
[

evant standards. If the ambiegt)air temperature is not constant, the surface temperature
identical enclosure under the same ambient conditions may be taken as reference.

.1 Conditions of the’switchgear and controlgear to be tested

bclause 6.5.1 of (EC 62271-1 is applicable.

.2 Arrangement of the equipment

bclause\6.5.2 of IEC 62271-1 is applicable with the following change:

of

Tje temperature of the temporary connections shall be measured at the point where tﬁey
le i ; ' ot

exceed 5 K.

6.5.3 Measurement of the temperature and the temperature rise

Subclause 6.5.3 of IEC 62271-1 is applicable.

6.5.4 Ambient air temperature

Subclause 6.5.4 of IEC 62271-1 is applicable.
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6.5.5 Temperature-rise test of the auxiliary and control equipment

Subclause 6.5.5 of IEC 62271-1 is applicable.

6.5.6 Interpretation of the temperature-rise tests

Subclause 6.5.6 of IEC 62271-1 is applicable.

6.6

Sy

a)

Short-time withstand current and peak withstand current tests

Test on main circuits
Main circuits of metal-enclosed switchgear and controlgear shall be tested toCverify th
conditions of installation and use, i.e. they shall be tested as installed\in the met

enclosed switchgear and controlgear with all associated componenisZinfluencing
performance or modifying the short-circuit current.

capability to withstand the rated short-time and peak withstand current undefithe intendEd

Connections to auxiliary devices (such as voltage transformersy auUxiliary transforme
surge arresters, surge capacitors, voltage detection devices,-and similar items) are 1
considered as parts of the main circuit.

The short-time withstand current and peak withstand current tests shall be carried ¢

eir

|-
e

Is,
ot

ut

according to the rated number of phases. Current transformers and tripping devices that

may be present shall be installed as in normal service, but with the release ma
inoperative.

Equipment which does not include any currént-limiting device may be tested at
convenient voltage. Equipment which incorporates a current-limiting device shall be tes
at the rated voltage of the switchgear and controlgear. Other test voltages can be used
it can be demonstrated that both the applied peak current and resulting thermal effects 4
equal to, or higher than, those with rated-voltage.

For equipment including current-limiting devices the prospective current (peak, r.m|

value and duration) shall not be less than the rated value.

Self-tripping circuit-breakers, (fyany, shall be set on their maximum tripping values.

de

ny
d
if
re

Current-limiting fuses, if any, shall be provided with fuse-links having the maximum rated

current specified.

After the test, no deformation or damage to components or conductors within tlhe
€

enclosure, whiclittmay impair good operation of the main circuits, shall have b
sustained.

Tests on,earthing circuits

Earthing) conductors, earthing connections and earthing devices of metal-enclos
switchgear and controlgear shall be tested to verify their capability to withstand their ra
short trme and peak wrthstand currents (Ik and Ike, as appllcable) They shall be tested

en

mfluencmg the performance or mod|fy|ng the short C|rCU|tcurrent

The short-time withstand current and peak withstand current tests with earthing devices

shall be carried out according to the rated number of phases. Single-phase tests shall
performed on all the circuits that are intended to provide the connection between t
earthing device and earthing point provided.

When there are removable earthing devices, the earthing connection between the fix
part and the removable part shall be tested under earth-fault conditions. The earth-fa
current shall flow between the earthing conductor of the fixed part and the earthing po
of the removable part. Where the earthing device in the switchgear or controlgear can

be
he

ed
ult
int
be

operated in alternative positions to the normal service position, for example, in double

busbar switchgear and controlgear, a test shall be made in alternative positions.
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After the test some deformation and degradation of the earthing conductor, earthing
connections or earthing devices is permissible, but the continuity of the circuit shall be
preserved.

Visual inspection should be sufficient to check that continuity of the circuit has been
preserved.

In case of doubt if certain earth connections are (still) adequate, the earthing shall be
verified testing with 30 A (d.c.) to the earthing point provided. The voltage drop shall be
lower than 3 V.

6.6.1 Arrangement of the switchgear and controlgear and of the test circuit

Sy

bclause 6.6.1 of IEC 62271-1 is applicable, with the following addition:

ThHe equipment to be tested shall be arranged in such a way that the most onerous conditions
aré¢ obtained concerning the maximum lengths of unsupported busbar(s), configuration of the
conductors and connections within the equipment. In the case of switchgearéand controlggar

ing

orporating the same switching device in multiple high-voltage compartments, either side-

bytside or in multi-tier designs, the tests shall be made with the most onerous location of the

SW

su
be

itching device.

T}e test connections to the terminals of the switchgear and coftrolgear shall be arranged

n
h a way as to avoid unrealistic stressing of, or support_to, the terminals. The distance

ween the terminals and the nearest supports of the test/conductors on both sides of the

switchgear and controlgear shall be in accordance with-the instructions of the manufactufer

buft taking into account the requirement above.

The switching devices shall be in the closed position and fitted with clean contacts in a new

cohdition.

E4ch test shall be preceded by a no-loadroperation of the mechanical switching device and,

wi

The test arrangement shall be nofed in the test report.

6.6.2 Test current and-duration

Sybclause 6.6.2 of IEC.62271-1 is applicable.

6.6.

Sybclause 6.6-3 of IEC 62271-1 is applicable.

6.6.

Subclause 6864 of IEC 62271-1 isa

6.7

6.7.

h the exception of earthing switches,.by measurement of the resistance of the main circuit.

3 Behaviour of switchgear and controlgear during test

4 Conditions of switchgear and controlgear after test

Verification of the protection

1 Verification of the IP coding

Subclause 6.7.1 of IEC 62271-1 is applicable, with the following addition:

For metal-enclosed assemblies, the service conditions are with all doors and covers closed,
no matter how they are expected to be locked or not.


https://iecnorm.com/api/?name=ab6e0afd982ac8566ae7de117cd1f3aa

62271-200 © IEC:2011 -39 -

6.7.2 Verification of the IK coding

Su

bclause 6.7.2 of IEC 62271-1 is applicable.

6.8 Tightness tests

Su

bclause 6.8 of IEC 62271-1 is applicable.

6.9 Electromagnetic compatibility tests (EMC)

Sybcrause 6.9 of TEC 6227 T-T15 appilcabie.

Stationary emission tests should be performed on a typical lay-out of the switchgear and
controlgear, based on the standard wiring rules of the manufacturer.

6.10 Additional tests on auxiliary and control circuits

6.10.1 General

Subclause 6.10.1 of IEC 62271-1 is applicable.

6.10.2 Functional tests

Subclause 6.10.2 of IEC 62271-1 is not applicable:

A functional test of all low-voltage circuits shall be ‘made to verify the proper functioning|of
auiiliary and control circuits in conjunction with\ the other parts of the switchgear and
controlgear.

THe tests shall be performed with the upper and lower value limits of the supply voltage
defined in 4.8.

Far low-voltage circuits, sub-assemblies and components, functional tests can be omitteq if

they have been fully performed ddrsing a test applied to similar switchgear and controlgear.

6.1

Sy

6.1

Sy

6.1

0.3 Electrical continuity of earthed metallic parts test

bclause 6.10.3 of IEC 62271-1 is applicable.

0.4 \Verification of the operational characteristics of auxiliary contacts

bclause 6.10.4 of IEC 62271-1 is applicable.

0.5 .Environmental tests

Su

bcolause 6 105 of IEC 682271-1 is npplir‘nhln with the fnlln\A/ing limitations:

tests do not apply for indoor switchgear and controlgear operated under normal service
conditions as defined by Clause 2 of IEC 62271-1;

when the tests as stated in 6.10.5 of IEC 62271-1 have been performed on the separate
components of a representative auxiliary and control circuit, no further environmental tests
are needed;

when tests are performed, 6.10.5 of IEC 62271-1 is applicable on a typical lay-out of the
auxiliary and control circuits.

6.10.6 Dielectric test

Subclause 6.10.6 of IEC 62271-1 is applicable.
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6.11 X-radiation test procedures for vacuum interrupters
Subclause 6.11 of IEC 62271-1 is applicable.

NOTE This test is applied to the vacuum interrupter not to a functional unit
6.101 Verification of making and breaking capacities
6.101.1 General

Switching devices forming part of the main circuit and earthing switches of metal-enclos

11

ed

switchgear and controlgear shall be tested to verify their rated making and breaki
capacities according to the relevant standards and under the proper conditions of installati
and use. That is, they shall be tested as normally installed in the metal-enclosed switehge

ng
on
ar

and controlgear with all associated components, the arrangement of which may influence the

performance, such as connections, supports, provisions for venting, etc. These tests are 1
necessary if making and breaking tests have been performed on the switching devic
ingtalled in metal-enclosed switchgear and controlgear with identical~or” more onero
copditions.

NQTE In determining which associated components are likely to influence the” performance, special attenf
shquld be given to mechanical forces due to the short circuit, the venting ,of larc products, the possibility]
disfuptive discharges, etc. It is recognized that, in some cases, such influencesmay be quite negligible.

it is not possible to cover all possible configurations and,designs of switching devices, 1
owing procedures shall be followed:

ot

a)| if the appropriate making and breaking test cudrrent series have been made with the

switching device in a representative compartment, then the tests referred to above 3
also valid for compartments with similar or less.onerous conditions;

b)| if type tested switching devices, tested with-or without an enclosure, are used and a) is 1

of the compartments;

c)| where compartments are designed to accept more than one particular type or design
switching device, each variant of switching device shall be fully tested in accordance w
the requirements of item a) ef,)where appropriate item b) above.

re

ot

applicable, the test duties set out in 6,401.2 and 6.101.3 below shall be repeated in edch

of
ith

Where multiple high-voltage ‘compartments, either side-by-side or multi-tier designs, are not

identical but are designed to accept the same switching device, the above stated tests/te
duties shall be perfermed in the compartment in which the most severe conditions 2
obained, as appropriate to the requirements of the relevant standard.

6.101.2 Test requirements for main switching devices

THe following test duties shall be performed as appropriate for the switching device.

5t-
re

IEC62271-100: test duty T100s, T100a, and critical current tests (if any) also taking ir

to

account the requirements of subclause 6.103.4 of that standard for the test connecti
arrangement, where applicable.

IEC 62271-103: 10 CO operations with rated mainly active load breaking current (Test duty

on

1).

Test duty 5 according to class E1, E2 or E3, as applicable, unless the switch does not have a

rated short-circuit making capacity.
IEC 62271-105: Test duties TDisc, and the highest value of TDitransfer and TDito.

IEC 60470: Verification of coordination with SCPDs to 6.106 of IEC 60470:1999.
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6.101.3 Test requirements for earthing function

The earthing function shall be tested in accordance with the requirements of IEC 62271-102
for short-circuit making operations. The tests shall be performed in accordance with the
requirements for earthing switches of class E1 or class E2, as applicable.

Where the earthing function is performed by the main switching device in combination with a
class EOQ earthing switch, class E1 or E2 for the earthing function may be assigned as defined

in

IEC 62271-102. For this arrangement the test sequence shall then be:

(a¥a

T
€3

NQ
cir

6.1
6.1

SV
ha

In
en

Rd

th

NQ
se(
inv
thi

In
us

6.1
Th

opfration of the equipment. The foree required to insert and remove the parts shall be Ig

£ ool |’ |
Ul Lidoo L T. 4L,

for Class E2: 2C — x — 2C — y — 1C, where x and y represent arbitrary switching or no-10,
operations, and 2C represents two C operations with one no-load opening operation
between, i.e. C — O (no-load) — C.

e requirements of 6.101.2 and 6.101.3 of IEC 62271-102 shall apply to both the class
thing switch and the main switching device.

TE The classification for the earthing function is not applicable when the earthing |is always performed b
uit-breaker with the protection operative until the earthed situation is attained.

02 Mechanical operation tests
02.1 Switching devices and removable parts

itching devices shall be tested in accordance with theirvown product standard, unless the

addition all switching devices shall be operated 50 times C-O when installed in the met
closed switchgear.

movable parts shall be inserted 25times and removed 25 times to verify satisfactq
n 150 % of that required for the,first operation.

TE For functional units incliding several switching devices the operations may be performed as part o
uence of operations involvingtall these switching devices. If the insertion / removal of a removable par
pblved in the sequence, the number of such sequences should be reduced to 25. Any operations not included
sequence should be separately tested.

the case of manually operated equipment, the normal manual operation handle shall
ed to performithe tests.

02.2 -Mechanical and electromechanical interlocks

ve already been tested. If a removable part is intended to be used as a disconnector, then
the mechanical endurance shall be in accordance with' IEC 62271-102.

in

=0

y

al-

ry
Ss

f a
is
in

de
pa

rts. The following tests shall be made in order to attempt to defeat the interlocks:

25 attempts to open any interlocked door or cover;

50 attempts to access or engage the operation interface, when access or engagement
prevented due to an interlocking device (shutter, selector lever, etc.);

50 attempts to operate the switching devices manually, when the operation interface
accessible;

10 attempts to operate the switching device manually in the wrong direction shall
carried out in addition to, but anywhere in, the above sequence of 50 attempts;

25 attempts to insert and 25 attempts to withdraw the removable parts.

e dhterlocks shall be set in all positions intended to prevent the operation of the switchi|ng

vices. the access to operation interfaces. and the insertion or withdrawal of removable

is

is

be
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The normal manual operation handle shall be used to perform these tests. During the tests
double the normal forces shall be employed, except that in the case of an interlock blocking
the operating shaft, a prospective force of 750 N shall be applied halfway along the length of
the gripping part of the operating handle. Where operating handles incorporate a feature
which limits the operating force the maximum test force shall be limited to that which can be
applied by the handle, provided that the handle is not interchangeable with other handles.

No adjustment shall be made to the switching devices, removable parts or interlocks during
these tests.

The integrity of sliders or other devices preventing access to the operation interface shall pe
rified in accordance with 6.7.2 (verification of the IK coding).
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The interlocks are considered to be satisfactory, if:
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)
)
)
)

o

NQ
6.1
6.1

=

0 % of the rated supply voltage of auxiliary circuits shall be applied for a duration of 2 s.

TE These tests may be performed as part of the mechanical operations test sequence.
03 Pressure withstand test for gas-filled compartments

03.1 Pressure withstand test for gas-filled compartments with pressure relief

nere only mechanical interlocks are designed to prevent the operation of\_motorised
itching devices, the following additional tests shall be performed using the motor:

50 attempts to operate the switching devices;

10 attempts to operate the switching device in the wrong direction(shall be carried out
addition to, but anywhere in, the above sequence of 50 attempts,

n

the switching devices cannot be operated,
access to the interlocked compartments is prevénted,
the insertion and withdrawal of the removable parts are prevented,

the switching devices, removable parts and-the interlocks are still operative and the effprt
to operate them before and after the'‘tests, does not differ from the maximum hand
operating forces (manual operation)“or peak energy consumption (motor operation)‘[t;y
more than 50 %. In case of the test'with 750 N, damage is acceptable, provided that the
interlock still prevents operation:

devices

ch design of‘a_gas-filled compartment shall be subjected to a pressure test according to the
following precedure:

The relative pressure shall be increased in order to reach a value of 1,3 times the design
pressure of the compartment for a period of 1 min. The pressure relief device shall not
operate. T

Then the pressure shall be increased up to a maximum value of three times the design
pressure. It is acceptable that the pressure relief device may operate, as designed by the
manufacturer, below this value. This opening pressure shall be recorded in the type test
report. After the test, the compartment may be distorted, but the compartment shall not
rupture.

NOTE The test is intended to demonstrate the over-pressure behaviour under service conditions; therefore the
adjacent compartments should be at atmospheric pressure. Care should be taken of the pressure difference when
evacuating adjacent compartments.
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6.103.2 Pressure withstand test for gas-filled compartments without pressure-relief
devices

Each design of a gas-filled compartment shall be subjected to a pressure test according to the
following procedure.

— The relative pressure shall be increased up to three times the design pressure of the
compartment for 1 min. After the test, the compartment may be distorted, but the
compartment shall not rupture.

NGTE—Ttetestisimtended—todemonstratetheover-pressure—bethaviour umder—service comditions; thereforethe
adjacent compartments should be at atmospheric pressure. Care should be taken of the pressure difference’when
evacuating adjacent compartments.

6.104 Tests to verify the protection of persons against dangerous electricaleffects

6.104.1 General

THis subclause applies to non-metallic partitions and shutters intended.\for protection from
effects of live parts. When these partitions contain bushings, tests shall be carried out under
th¢ appropriate conditions, i.e. with the primary parts of the bushings disconnected and
earthed.

Sdlid insulation embedded high-voltage parts that are intendéd, to remain live when accessing
the high-voltage compartment shall be tested according to.6/104 of IEC 62271-201:2006.

6.104.2 Dielectric tests

a)| The insulation between high-voltage live parts and the accessible surface of insulating
partitions and shutters shall withstand the test voltages specified in 4.2 of IEC 62271-1
for voltage tests to earth and between poles. For the test set-up, refer to item a) of 6.2.5.

b)| A representative sample of the insulating material shall withstand the power-frequency
test voltage specified in item a).xThe appropriate test methods given in IEC 60243-1
should be applied; refer to [3] of\Bibliography

c)| The insulation between high-voltage live parts and the inner surface of insulatti]ng

partitions and shutters facing these shall be tested at 150 % of the rated voltage of the
equipment for 1 min. Fovr the test, the inner surface of the partition or shutter shall pe
earthed by applying ‘@conductive layer of at least 100 cm2, at the most onerous point.
The test set-up shall-be as specified in item a) of 6.2.5.

6.104.3 Measurements of leakage currents

When metalzenclosed switchgear and controlgear contains insulating partitions, insulating
shutters .or Jsolid insulation embedded high-voltage parts intended to remain live whien
exposediin an accessed compartment, the following tests shall be made in order to chgck
compliance with the requirement of item d) of 5.103.3.3.

The main circuit shall, at the discretion of the manufacturer, be connected either to a three-
phase supply of power-frequency voltage equal to the rated voltage of the metal-enclosed
switchgear and controlgear, with one phase connected to earth, or to a single-phase supply of
a voltage equal to the rated voltage, the live parts of the main circuit being connected
together. For three-phase tests, three measurements shall be made with the different phases
of the supply successively connected to earth. In the case of single-phase tests, only one
measurement is necessary.

A metal foil shall be placed in the most unfavourable situation for the test on the accessible
surface of the insulation providing the protection against contact with live parts. In case of
doubt about the most unfavourable situation, the test shall be repeated with different
situations.
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The metal foil shall be approximately circular or square, having an area as large as possible
but not exceeding 100 cm2. The enclosure and the frame of the metal-enclosed switchgear
and controlgear shall be earthed. The leakage current flowing through the metal foil to earth
shall be measured with the insulation dry and clean.

The value of the leakage current measured shall not exceed 0,5 mA. If, as indicated in item d)
of 5.103.3.3, the continuous path over insulating surfaces is broken by small gaps of gas or
liquid, such gaps shall be shorted out electrically. If these gaps are incorporated to avoid the
passage of the leakage current from live parts to accessible parts of insulating partitions and
shutters, the gaps shall withstand the test voltages specified in 4.2 of IEC 62271-1 for
vo[tage tesis o earth and befween poles.

It |]s not necessary to measure leakage currents, if earthed metal parts are arranged’ in jan
appropriate manner to ensure that leakage currents cannot reach the accessible parts of the
ingulating partitions and shutters.

6.105 Weatherproofing test

When the supplementary letter W is specified in accordance with 5.13 the test method givien
in Annex C of IEC 62271-1 shall be applied.

6.106 Internal arc test

6.106.1 General

THe test is applicable to metal-enclosed switchgear @and controlgear, intended to be qualified
as|IAC classified, covering the event of an arc fault within the enclosure or within components
having housings which form part of the enclosurexin normal operation conditions. The internal
ar¢ test makes allowance for effects acting, on-all parts of the enclosure, such as internal
overpressure, thermal effects of the arc or its roots, the effects of ejected hot gases and
glowing particles.

The tests are not intended to cover e

— | the influences of an internal arc between compartments, nor the damage to interpal
partition and shutters not being accessible in normal operating conditions;

— | external connections ouiside the enclosure;
— | the effects caused by an explosion of high-voltage components;

— | the presence of,dases with potential toxic characteristics, or the hazard of fire propagation
to combustible \materials or equipment placed in the proximity of the metal-enclosied
switchgear and“controlgear;

— | the change-of state of shutters while withdrawable or removable parts are moving.

6.106.2.< Test conditions

The\lest shall be carried out with the switchgear and controlgear in normal operating
conditions. This means the position of high-voltage switching devices, connecting and
disconnecting withdrawable parts is set to realise the supply circuit according to AA.5.1. All
other equipment, for example measuring instruments and monitoring equipment shall be in the
position as it is in normal service. If any cover has to be removed and/or any door has to be
opened to perform switching operations, the internal arc test shall be carried out with the
cover and/or door removed.

Removing or replacing components (for example high-voltage fuses or any other removable
component) is not considered to be normal operation, neither to carry out maintenance work.

The test shall be performed in every high-voltage compartment of representative functional
units (refer to 6.106.3).
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