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The text of this Technical Specification is based on the following documents:
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Full information on the voting for its approval can be found in the report on voting indicated in
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The language used for the development of this Technical Specification is English.


https://iecnorm.com/api/?name=9fdaa8cb748e5f5f4552b722ee760d7d

IEC TS 62271-314:2024 © |IEC 2024 -9-

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This document is to be read in conjunction with IEC TS 62271-5:2024, to which it refers and
which is applicable unless otherwise specified in this document. In order to simplify the
indication of corresponding requirements, the same numbering of clauses and subclauses is
used as in IEC TS 62271-5. Modifications to these clauses and subclauses are given under the
same references whilst additional subclauses are numbered from 101.

A lidt of all parts of IEC 62271 series, under the general title High-voltage switchgear|and
controlgear can be found on the IEC website.
The [committee has decided that the contents of this document will remain unchanged unti] the
stabjlity date indicated on the IEC website under webstore.iec.ch in the datayrelated td the
spedgific document. At this date, the document will be
e reconfirmed,
e Wwithdrawn, or
e revised.
IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to'be useful for the correct understandjng
of |{ts contents. Users should therefore print this document using a colour printer.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=9fdaa8cb748e5f5f4552b722ee760d7d

-10 - IEC TS 62271-314:2024 © IEC 2024

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 314: Direct current disconnectors and earthing switches

1 Scope

This

discpnnectors and earthing switches, designed for indoor and outdoor installations_and for
operation on HVDC transmission systems having direct voltages of 100 kV and abovg.

It al3o applies to the operating devices of these disconnectors and earthing switches and their
auxiliary equipment.

NOTHE Disconnectors in which the fuse forms an integral part are not covered by this decument.

2 Normative references

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

IEC B0050-151, International Electrotechnical, Vocabulary (IEV) — Part 151: Electrical|and
maghetic devices

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

IEC 60050-471, International Electrotechnical Vocabulary (IEV) — Part 471: Insulators

IEC B0050-614, International Electrotechnical Vocabulary (IEV) — Part 614: Generation,
tran$mission and distribution of electricity — Operation

IEC 60071-11:2022, /nsulation co-ordination — Part 11: Definitions, principles and rule$ for
HVOC system

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

IEC 60529:1989/AMD1:1999

IEC 60529:1989/AMD2:2013

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

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

IEC

IEC

62271-1:2017/AMD1:2021

TS 62271-5:2024, High-voltage switchgear and controlgear — Part 5: Com

specifications for direct current switchgear and controlgear

mon

IEC 62271-200:2021, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV
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IEC 62271-201:2014, High-voltage switchgear and controlgear — Part 201: AC solid-insulation
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including
52 kV

IEC 62271-203:2022, High-voltage switchgear and controlgear — Part 203: AC gas-insulated
metal-enclosed switchgear for rated voltages above 52 kV

3 Terms and definitions

For the purposes of this document. the terms and definitions given in IEC 60050-151,
IEC 60050-441, IEC 60050-471, IEC 60050-614, and IEC TS 62271-5, as well as the follewing,

apply.

ISOfand IEC maintain terminology databases for use in standardization at. the following
addrnesses:

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

e IS0 Online browsing platform: available at https://www.iso.org/obp
3.1 | General terms and definitions

3.1.101

indgor switchgear and controlgear
swit¢hgear and controlgear designed solely for installation”within a building or other housing,
where the switchgear and controlgear is protected<against wind, rain, snow, abnormall dirt
depdgsits, abnormal condensation, ice and hoar frost

[SOURCE: IEC 60050-441:2000, 441-11-04]

3.1.102

outdoor switchgear and controlgear
switchgear and controlgear suitable-for installation in the open air, i.e. capable of withstanding
wind, rain, snow, dirt deposits, condensation, ice and hoar frost

[SOURCE: IEC 60050-441:2000, 441-11-05]

3.1.103
usel
perspn or legal entity using the disconnectors or earthing switches

Note [1 to entryc_ This can include the purchaser (for example an electricity supplier), but it can also include the
contracting-company, the staff responsible for erection of installation, the maintenance or operating staff or anybody
else {emporarily or permanently responsible for the disconnector, earthing switch or electrical installation, or|even
the operation of the switchgear.

3.2 Assemblies of switchgear and controlgear

3.2.101
test object
equipment needed to represent the switchgear and controlgear for a particular type test

[SOURCE: IEC 62271-1:2017, 3.2.1]
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Parts of assemblies

3.3.101
transport unit

part

of switchgear and controlgear intended for transportation without being dismantled

[SOURCE: IEC 62271-1:2017, 3.3.1]

3.3.102

busbar

low-impedance conductor to which several electric circuits can be connected at separate points
Note [1 to entry: In many cases, the busbar consists of a bar.

[SOURCE: IEC 60050-151:2001, 151-12-30]

3.4 | Switching devices

3.4.101

disconnector

mechanical switching device which provides, in the open position;y an isolating distande in
accqrdance with specified requirements

Note [1 to entry: A disconnector is capable of opening and closing a cir€uit'when either negligible current is bfoken
or mgde, or when no significant change in the voltage across the tepminals of each of the poles of the disconrjector
occufs. It is also capable of carrying currents under normal circuit conditions and carrying for a specified time cufrents
undef abnormal conditions such as those of short-circuit.

Note P to entry: "Negligible current" implies residual currenis'such as the capacitive currents of converter stations,
cablels, DC filter capacitors, bushings, connections, and*cufrents of permanently connected grading elements of
circuit-breakers and voltage dividers (see applications ifdicated in Annex A of IEC TS 62271-5:2024). The cufrents
may be <1A according to CIGRE TB-683.

[SOURCE: IEC 60050-441:2000, 441-14505, modified — Note 2 to entry has been added]
3.4.102

divided support disconnector-(or earthing switch)

discpnnector (or earthing switch) in which the fixed and moving contacts of each pole arg not
supported by a common base€ or frame

Note [1 to entry: A typical example is the pantograph or semi-pantograph disconnector (or earthing switch).
[SOURCE: IEC 60050-441:2000, 441-14-06 and -07, modified — The term "earthing switch" is
completed with/*divided support" and the term "disconnector" substituted by "earthing swjtch"

in Npte 1 to'entry when appropriate; Note 2 to entry deleted.]
3.4.103
centre= i ctor

disconnector in which both contacts of each pole are movable and engage at a point
substantially midway between their supports

Note

1 to entry: This term applies to high-voltage disconnectors only.

[SOURCE: IEC 60050-441:2000, 441-14-08]

3.4.104
double-break disconnector
disconnector that opens a circuit at two points

[SOURCE: IEC 60050-441:2000, 441-14-09]
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3.4.105

resistor-fitted disconnector

disconnector fitted with resistor in series or in parallel to the switching contacts in order to
mitigate the very fast transient overvoltage (VFTO) during both the opening and closing
operation in metal-enclosed gas-insulated switchgear

3.4.106

earthing switch

mechanical switching device for earthing parts of a circuit, capable of withstanding for a
specified time currents under abnormal conditions such as those of short-circuit, but not
required to carry current under normal conditions of the circuit

Note [1 to entry: An earthing switch may have a short-circuit making capacity.

Note 2 to entry: These devices may sometimes be operated against short-circuit. The different classes of eafthing
switches are related to the number of short-circuit making operations.

Note 3 to entry: In some cases, earthing switches are used as fault-initiating devices.

[SOURCE: IEC 60050-441:2000, 441-14-11, modified — Notes 2 and38to entry have bheen
adde¢d]

3.4.107
combined function earthing switch
earthing switch having a common contact system for earthing*and disconnecting

3.4.108
conyerter hall bushing earthing switch
earthing switch that usually earths the bushing in-the valve hall

Note [1 to entry: Usually, converter hall bushing earthing switch is defined as a separate element because is
comppsed by only fix contact and movable contacts, and frame.

3.4.109

conyerter earthing switch
earthing switch or group of earthing switches that usually earths module by module all the ¥SC
valve levels

Note [1 to entry: One single ¢onverter earthing switch can include several terminals to connect to the earth sgveral
VSC palve levels at the sameg time.

Note P to entry: Converter earthing switches can be operated as a single earthing switch with several termingls to
be ogerated by on single control.

3.4.110
capacitiverdischarging earthing switch
earthing'switch that is used to put earth on a cable or a line partially charged at U,4 (capability

to discharge the energy stored in cable or line)

3.5 Parts of switchgear and controlgear

3.5.101

pole of a switching device

portion of a switching device associated exclusively with one electrically separated conducting
path of its main circuit and excluding those portions which provide a means for mounting and
operating all poles together

Note 1 to entry: A switching device is called single-pole if it has only one pole. If it has more than one pole, it may
be called multipole (two-pole, three-pole, etc.) provided the poles are or can be coupled in such a manner as to
operate together.

[SOURCE: IEC 60050-441:2000, 441-15-01]


https://iecnorm.com/api/?name=9fdaa8cb748e5f5f4552b722ee760d7d

- 14 - IEC TS 62271-314:2024 © IEC 2024

3.5.102

main circuit <of a switching device>

all the conductive parts of a switching device included in the circuit which it is designed to close
or open

[SOURCE: IEC 60050-441:2000, 441-15-02]

3.5.103

contact <of a mechanical switching device>

conductive parts designed to establish circuit continuity when they touch and which, due to their
relative_motion dllring an nlnnra’rinn, open Qr close a circuit or _in the case of hingnd or sli ing

contpcts, maintain circuit continuity

[SOURCE: IEC 60050-441:2000, 441-15-05]

3.5.104

main contact
contpct included in the main circuit of a mechanical switching device, intended to carry, in the
closed position, the current of the main circuit

[SOURCE: IEC 60050-441:2000, 441-15-07]

3.5.105

control contact
contpct included in a control circuit of a mechanical switehing device and mechanically operjted
by this device

[SOURCE: IEC 60050-441:2000, 441-15-09]

3.5.106

a" contact
makle contact
control or auxiliary contact that is“closed when the main contacts of the mechanical switghing
devipe are closed and open whenthey are open

[SOURCE: IEC 60050-441:2000, 441-15-12]

3.5.107

"b" pontact
bregk contact
contfol or auxijliary contact that is open when the main contacts of a mechanical switghing
device aresclosed and closed when they are open

[SOURCE:1EC 60050-441:2000,441-15-13]

3.5.108

position-indicating device

part of a mechanical switching device that indicates whether it is in the open, closed, or where
appropriate, earthed position

[SOURCE: IEC 60050-441:2000, 441-15-25]

3.5.109

position-signalling device

part of a disconnector or earthing switch which uses auxiliary energy to indicate whether the
contacts of the main circuit are in the open or closed position
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3.5.110

terminal
conductive part of a device, electric circuit, or electric network, provided for connecting that
device, electric circuit or electric network to one or more external conductors

[SOURCE: IEC 60050-151:2014, 151-12-12, modified — the note has been deleted.]

3.5.111
contact zone <for divided support disconnectors and earthing switches>
spatial region of positions the fixed contact may take up for correct engagement with the moving

cont

ct

3.5.112
power kinematic chain

mechanical connecting system between the operating mechanism and the moving’contact$
Note [1 to entry: Refer to Figure 1.

3.5.113

position-indicating kinematic chain

mechanical connecting system between the moving contacts™and the position-indicating
devige(s)

3.5.114

position-signalling kinematic chain

mechanical connecting system between the moving-Contacts and the position of the signglling
devige(s)

3.5.115

connecting point

most upstream point (i.e. the closest to the source of energy) of the common part of the ppwer
and pposition-indicating/signalling kinematic chains

3.5.116

strajn limiting device

devige that limits to a defined value the torque or force transmitted to the downstream side of
the device irrespective of the torque or force applied to the upstream side

3.5.117

torque (force) controlling system

system that mohnitors and controls the torque (force) transmitted to the downstream side of the
devite in comparison with defined value

3.5.118

bushing

device that enables one or several conductors to pass through a partition such as a wall or a

tank

, and insulate the conductors from it

[SOURCE: IEC 60050-471:2007, 471-02-01, modified — Notes 1 and 2 to entry deleted]

3.5.119

source of energy
origin of the energy released or of the force/torque applied to the power kinematic chain of a
switching device during an operation or at any stable position of it

Note
mech

1 to entry: The origin of the energy or force/torque can be human, electrical, hydraulics, pneumatics and

anics i.e. springs, weights, etc. alone or in combination.
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3.5.120
arcing contact
contact on which the arc is intended to be established

Note 1 to entry: An arcing contact may serve as a main contact; it may be a separate contact so designed that it
opens after and closes before another contact which it is intended to protect from injury.

[SOURCE: IEC 60050-441:2000, 441-15-08]

3.6  Operational characteristics of switchgear and controlgear

3.6.101

operation

<of @ mechanical switching device>

transfer of the moving contact(s) from one position to an adjacent position

Note [1 to entry: For disconnector or earthing switch, this may be a closing operation or an opening operation

Note P to entry: If distinction is necessary, an operation in the electrical sense, e.g. make‘or break, is referfed to
as a gwitching operation, and an operation in the mechanical sense, e.g. close or open,.is referred to as a mechanical
operdtion.

[SOURCE: IEC 60050-441:2000, 441-16-01]

3.6.102

operating cycle

<of @ mechanical switching device>
sucdession of operations from one position to another\and back to the first position through all
other positions, if any

[SOURCE: IEC 60050-441:2000, 441-16-02]

3.6.103

closling operation

<of @ mechanical switching device>

opeffation by which the device is\brought from the open position to the closed position

[SOURCE: IEC 60050-441:2000, 441-16-08]

3.6.104

opening operation

<of @ mechanigal:switching device>

opefation by-which the device is brought from the closed position to the open position

[SOURCE! IEC 60050-441:2000, 441-16-09]

3.6.105

dependent manual operation

<of a mechanical switching device>

operation solely by means of directly applied manual energy, such that the speed and force of
the operation are dependent upon the action of the operator

Note 1 to entry: Dependent manual operation may be performed by a crank or by a swing lever (horizontal or
vertical).

Note 2 to entry: Switching devices with dependent manual operation have not any inherent switching capability.

[SOURCE: IEC 60050-441:2000, 441-16-13, modified — Notes 1 and 2 to entry have been
added]
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3.6.106

dependent power operation

<of a mechanical switching device>

operation by means of energy other than manual, where the completion of the operation is
dependent upon the continuity of the power supply (to solenoids, electric or pneumatic motors,
etc.)

[SOURCE: IEC 60050-441:2000, 441-16-14]

3.6.107

storfd_en.eng.y_a.p.eraﬁnn
<of @ mechanical switching device>

opeffation by means of energy stored in the mechanism itself prior to the completien-of the
operation and sufficient to complete it under predetermined conditions

Note [1 to entry: This kind of operation may be subdivided according to:
e the manner of storing the energy (spring, weight, etc.);
e the origin of the energy (manual, electric, etc.);

e the manner of releasing the energy (manual, electric, etc.).

[SOURCE: IEC 60050-441:2000, 441-16-15]

3.6.108

indgpendent manual operation
<of @ mechanical switching device>
stored energy operation where the energy originates’ from manual power, stored and released
in one continuous operation, such that the speed and force of the operation are independent of
the action of the operator

[SOURCE: IEC 60050-441:2000, 441-16-16]

3.6.109

closled position

<of @ mechanical switching device>

position in which the predetermined continuity of the main circuit of the device is secured

Note [1 to entry: Predetermined continuity means that the contacts are fully closed to carry the rated continuous
and the rated short-circuit currents, as applicable.

[SOURCE: IEC 60050-441:2000, 441-16-22, modified — Note to entry has been added]

3.6.110
opeh position
<of a mechanical switching device>

positieh-inwhich the predetermined cleara

device is secued
[SOURCE: IEC 60050-441:2000, 441-16-23]

3.6.111

toggle point

point beyond which any further movement of the charging mechanism causes the stored energy
to be released


https://iecnorm.com/api/?name=9fdaa8cb748e5f5f4552b722ee760d7d

- 18 — IEC TS 62271-314:2024 © IEC 2024

3.6.112

mechanical endurance

<of a disconnector or earthing switch>

capability of a disconnector or earthing switch to perform a defined number of operations without
voltage on or current through the circuit under specified operation conditions

3.7 Characteristic quantities

3.7.101
peak current
peak value of current during the transient period following initiation

3.7.102

short-time withstand current
current that a circuit or a switching device in the closed position can carry during a’spedified
shortt time under prescribed conditions of use and behaviour

[SOURCE: IEC 60050-441:2000, 441-17-17]

3.7.103

peak withstand current
valug of peak current that a circuit or a switching device in the closed position can withstand
under prescribed conditions of use and behaviour

[SOURCE: IEC 60050-441:2000, 441-17-18]

3.7.104
insulation level
set of withstand voltages specified which characterize the dielectric strength of the insulatjon

[SOURCE: IEC 60050-614:2016, 614-03-23]

3.7.105

lightning impulse withstand voltage
peak value of the lightning impulse voltage which the insulation of the disconnector or earthing
swit¢h withstands under specified test conditions

3.7.106

switching impulse withstand voltage
peak value of the switching impulse voltage which the insulation of the disconnector or earthing
swit¢ch withstafids under specified test conditions

3.7.107

mosphericairef-solid
and to the effects of

insulation of the equipment which are subject to dielectric stresses
atmospheric and other environmental conditions from the site
Note 1 to entry: Examples of environmental conditions are pollution, humidity, vermin, etc.

Note 2 to entry: External insulation is either weather-protected or non-weather-protected, designed to operate
inside or outside closed shelters, respectively.

[SOURCE: IEC 60050-614:2016, 614-03-02, modified — Note 2 to entry has been added]
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3.7.108

internal insulation

internal distances of the solid, liquid or gaseous insulation of equipment which are protected
from the effects of atmospheric and other external conditions

[SOURCE: IEC 60050-614:2016, 614-03-03]

3.7.109
self-restoring insulation

insulation which completely recovers its insulating properties after a disruptive discharge
caused hy the nr\plir‘nfinn of a test \Inl’rngn

[SOURCE: IEC 60050-614:2016, 614-03-04, modified ("witing a short time interval"(removed,
"caused by the application of a test voltage" added]

3.7.110

noniself-restoring insulation
insulation which loses its insulating properties, or does not recover themcompletely, afler a
disryptive discharge caused by the application of a test voltage

Note [1 to entry: In high-voltage apparatus, parts of both self-restoring and nen-self-restoring insulation are always
operdting in combination and some parts may be degraded by repeated,or.continued voltage applications| The
behayiour of the insulation in this respect should be taken into account by 'thé relevant Technical Committee when
specifying the test procedures to be applied.

[SOURCE: IEC 60050-614:2016, 614-03-05, modified\{"caused by the application of aftest
voltage" added, Note 1 to entry added]

3.7.111

pardllel insulation
insulator arrangement with two insulators™in parallel where the distance between the|two
insulators might influence the dielectric strength

Note [1 to entry: With open terminal diseconnectors and earthing switches, parallel insulation is used when a|drive
insulator is situated next to a support ingsulator.

3.7.112

disrpuptive discharge
failufe of insulation under electric stress, in which the discharge completely bridges| the
insujation under test,\reducing the voltage between electrodes to practically zero

Note [1 to entry: _Non=sustained disruptive discharge in which the test object is momentarily bridged by a spark or
arc may occur./Blring these events the voltage across the test object is momentarily reduced to zero or to g very
smalllvalue. Depending on the characteristics of the test circuit and the test object, a recovery of dielectric strength
may pccurr-and may even allow the test voltage to reach a higher value. Such an event should be interpreted as a
disruptiye,discharge unless otherwise specified by the relevant technical committee.

Note 2toentryr A diSTUptive diScharge I a Soitd diefectric produces permanent toss of dietectric strengti ima liquid
or gaseous dielectric the loss may be only temporary.

[SOURCE: IEC 60060-1:2010, 3.1.1]

3.7.113

clearance

distance between two conductive parts along a string stretched the shortest way between these
conductive parts

[SOURCE: IEC 60050-441:2000, 441-17-31]
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3.7.114
clearance between poles
clearance between any conductive parts of adjacent poles

[SOURCE: IEC 60050-441:2000, 441-17-32]

3.7.115

clearance to earth

clearance between any conductive parts and any parts which are earthed or intended to be
earthed

[SOURCE: IEC 60050-441:2000, 441-17-33]

3.7.116

clearance between open contacts
totall clearance between the contacts, or any conductive parts connected thereto, of a pole|of a
mechanical switching device in the open position

Note [1 to entry: The total clearance is the sum of the clearances existing between_the)contacts.

[SOURCE: IEC 60050-441:2000, 441-17-34, modified — Note to.entry has been added]

3.7.117
mecfhanical terminal load
external load acting on each terminal

Note [ to entry: The external load is the result of the combined mechanical forces which may be applied fo the
termipals of the switching device. Wind forces acting on thé«equipment itself are not included as they do not contfibute
to thg external load acting on terminals.

Note P to entry: A disconnector or earthing switchcan be subjected to several mechanical forces different in yalue,
direcfion and point of action.

Note B to entry: The terminal loads as defined here do not usually apply to enclosed switchgear.

Note ¥ to entry: The terminal loads as\defined here do not usually apply indoor application.

3.7.118

stat{c mechanical terminal load
static mechanical terminal load at each terminal equivalent to the mechanical force to which
this ferminal of the diseonnector or earthing switch is subjected by the flexible or rigid conductor
conrected to thistterminal

Note [I to entry: ) The static mechanical terminal load includes forces resulting from ice, wind and conngcted
conddictors.

3.7.119
dynamicmechanicattermimatioad
combination of the static mechanical load and the electromagnetic forces under short-circuit
conditions

3.7.122
transient voltage to earth

Urve
voltage to earth which appears at the first prestrike during a closing operation of a disconnector
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3.7.123
filling pressure (or density) for insulation and/or switching

pres

sure in Pascal (Pa) for insulation and/or for switching, referred to the standard atmospheric

air conditions of +20 °C and 101,3 kPa (or density), which may be expressed in relative or
absolute terms, to which the assembly is filled before being put into service, or automatically
replenished

[SOURCE: IEC 62271-1:2017, 3.6.5.1]

3._7.124
minj
pressure (Pa) for insulation and/or for switching, referred to the standard atmospheri¢ air
conditions of +20 °C and 101,3 kPa (or density), which may be expressed in relative or-absolute
terms, at which and above which rated characteristics of switchgear and controlgear| are
maintained and at which a replenishment becomes necessary
[SOURCE: IEC 62271-1:2017, 3.6.5.5]
3.8 | Index of definitions

A-B
"" QONTACT ...t e 3.5.106
arcing CONtACE ..o e 3.5.120
"D QONTACT ..o 3.5.107
Bushar ... S 3.3.102
Bus:[ing .............................................................................................................. 3.5.118

C

Capacitive discharging earthing switch .ol 3.4.110
Cenfre-break diSCONNECIOr ... AN e 3.4.103
CledrancCe ... T 3.7.113
Clegrance between open CONLACES ........ocviiiiiiiiiiiie e 3.7.116
Clegrance between poles .. ir e 3.7.114
Cleqrance t0 Earth .. it e 3.7.115
Closed POSIHION ..l e 3.6.109
Clojing (o] oX=Y = 1] 0] RPN 3.6.103
Combined function earthing switCh ..., 3.4.107|
CoNNECHING POINT L.oei e e e 3.5.115
Contact(of a mechanical switching device) 35103
Contact zone (for divided support disconnectors and earthing switches) ............. 3.5.111
Control CONTACT ..o e 3.5.105
Converter earthing SWIitCh ... e 3.4.109

Converter hall bushing earthing switCh ..., 3.4.108
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D
Dependent manual operation (of a mechanical switching device) ........................ 3.6.105
Dependent power operation (of a mechanical switching device) .......................... 3.6.106
DT o] oY T=Tox (o] L PSPPI 3.4.101
Disruptive diSCRarge ..o 3.7.112
Divided support diSCONNECION ... e 3.4.102
Divided support earthing switCh ..., 3.4.102
Double-break disconnectar 34104
Dynamic mechanical terminal load ...........cooiiiiiiii 3.7419
E
EartNing SWIlCR ..o e 3.4.106
External insulation ... N 3.7.107
I
Independent manual operation (of a mechanical switching device) .~...7.............. 3.6.108
Indojor switchgear and controlgear ..o e 3.1.101
Insujation level ... S 3.7.104
Intennal iNSUlation ... O 3.7.108
L-N
Lightning impulse withstand voltage ... S 3.7.105
Main circuit (of a switching device) ... A, 3.5.102
Main CONtACT ... B e 3.5.104
Mechanical endurance of a disconnector-or earthing switch ................................ 3.6.112
Mechanical terminal [0ad ... 3.7.117|
Minimum functional density for insulation ... 3.7.124
Minimum functional pressure for insulation .............cccoooiiiiiii, 3.7.124
Noniself-restoring iINSUlation ... 3.7.110
O
Opep position (ofva.mechanical switching device) .........c.ccoviiiiiiiiiiiiii, 3.6.110
Opehing operation (of a mechanical switching device) ..........ccoooiiiiiiiiiiinnnn, 3.6.104
Operation<(of a mechanical switching device) .........cooiiiiiiiiiiiii, 3.6.101
Operating’cycle (of a mechanical switching device) ........cccooiiiiiiiiiiiiiis 3.6.102
Outdoor switchgear and confrolgear ... ... e 3.1.102
P
Parallel iINSUIation ... e 3.7.111
Peak CUITENT o ettt 3.7.101
Peak withstand CUIrent ... e 3.7.103
Pole of @ sWItChing devViCe ... 3.5.101
Position-indicating deViCe .......coiiiiiiii e 3.5.108
Position-indicating kinematic chain ... 3.5.113
Position-signalling deVICEe .......ciiiiii e 3.5.109

Position-signalling kinematic chain ... 3.5.114
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Power KinematiC Chain ... e 3.5.112
R-U
Rated filling density for insulation ..., 3.7.123
Rated filling pressure for insulation ... 3.7.123
Resistor-fitted diSCONNECIOr .......coouiiiiii 3.4.105
Self-restoring iNSUIatioN ... 3.7.109
Short-time withstand current ... 3.7.102
Source of energy 35119
Static mechanical terminal load ..o 3.7118
Stored energy operation (of a mechanical switching device) ............ccciiiiiiitl 3167107
Strafn limiting dEeVICE ...oun ey 3.5.116
Switching impulse withstand voltage ..........coooiiiiiiiiiee o N 3.7.106
TermiNal ... b 3.5.110
LI T511[0] o 1= o PP PP 3.2.101
TOgle POINt oo e e 3.6.111
Torque (force) controlling system ......cooooiiiiiiiiiiii S 3.5.117|
Transient voltage to earth ... O 3.7.122
Transport UNit ... e e e 3.3.101
LU T R PSR 3.1.103

4 Normal and special service conditions

Clayse 4 of IEC TS 62271-5:2024 js, applicable, except point e) of 4.1.3, which is modifie
follows:

e) ite coating does not exceed 10 mm;
5 Ratings

5.1 General

Clayse 5 of IEC TS 62271-5:2024 is applicable for a disconnector or earthing switch, inclu
thein operating devices and auxiliary equipment. The list of ratings is complemented with
following-items:

d as

ding
the

a) rated contact zone (only if applicable);
b) rated static mechanical terminal load;
c) rated ice-coating;

d) mechanical endurance class;

e) rated cable discharging class (for earthing switches only if applicable).

Ratings for making and breaking capabilities cannot be assigned to disconnectors or earthing

switches with only manual dependent operation.

In the case of disconnectors and earthing switches with both dependent power and dependent

manual operation, any making and breaking capability is not valid for dependent ma
operation.

nual
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Rated direct voltage (U,4)

Subclause 5.2 of IEC TS 62271-5:2024 is applicable.

5.3

Rated insulation level (Uyq, Uy, Us)

Subclause 5.3 of IEC TS 62271-5:2024 is applicable with the following addition:

IEC TS 62271-314:2024 © IEC 2024

For disconnectors rated voltage of 105 kV and above and disconnectors having an isolating
distance in parallel to the base of the disconnector and having integrated earthing switches, the

insu
oper

freqliency peak withstand voltage for the smallest gap between them specified in 7.2(6.

If s4
oper

atiopnltaval - bafia - £ 4 artbhina-caaitalh on kL PSS Livg Bt =N
AtOTT TCVCT OCTW T TTT OV PATtS UT e T arrtmTy SwWiteTT arnu TS UpPPUSTIC TV G AT to,, Uy

ation of the earthing switch, shall be at least the short-duration direct voltage or\p

ating mechanisms only, this has to be agreed upon between the user and the’ manufact

ring

pwer

fety regulations specify higher withstand values for earthing switches that\have mahual
irer.

Preferred rated insulation levels of IEC TS 62271-5:2024 are presented)sdbdivided in Table 1

and
disc
(bot
is th
tran
is 1(
opp(q

For

Sup{

Table 2 in order to make clear the direct voltage applied to the opposite terminal of the
bnnector. For line disconnectors installed on multiterminal HVDC transmission syst
h LCC and VSC technology), the direct voltage that shall be applied at the opposite tern
e full voltage (U,4), instead for line disconnectors installed on two-terminal H

Emission systems (both LCC and VSC technology) theidirect voltage that shall be ap
% of U,q. For the other types of disconnectors, ne direct voltage shall be applied a
site terminal in case of dielectric test.

neutral bus disconnectors, information is givenin Annex F.

brimposed voltage is not applicable to disconnectors or earthing switches.

Table 1 — Multiterminal — Preferred rated insulation levels

line
ems
hinal
VDC

blied
the

Rfated Rated direct Rated switching impulse Rated lightning impulse|
tll’F'ect withstand voltage withstand voltage withstand voltage
volltage U U
Ugq * :
U KV kV (peak value) kV (peak value)
kV
Pole=to-earth Pole-to-earth and Across Pole-to- Across open
(NQTE 1) Across open across open isolating earth switching devige
switching device switching device distance? and/or isolating
and/or isolating (NOTE distance?
distance (NOTE 3) 3)
(NOTE 2)
(N (2) (3) (4) (3) (6)
105 160 -- -- 380 380(+105)
160 240 -- -- 450 450(+160)
550 550(+210)
210 315 550 550(+210)
650 650(+210)
550 550(+265)
550 550(+265)
650 650(+265)
265 395
650 650(+265)
650 650(+265)
750 750(+265)
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Rated Rated direct Rated switching impulse Rated lightning impulse
direct withstand voltage withstand voltage withstand voltage
voltage U U
Ugq ® P
Uiy KV kV (peak value) kV (peak value)
kV
Pole-to-earth Pole-to-earth and Across Pole-to- Across open
(NOTE 1) Across open across open isolating earth switching device
switching device switching device distance? and/or isolating
and/or isolating (NOTE distance?
distance (NOTE 3) 3)
(NOTE 2)
(1) (2) 3) (4) () (6)
650 650(+340)
650 650(+340)
750 750(+340)
B40 505
850 850(+340)
850 850(+340)
950 950(+340)
850 850(+420)
850 850(+420)
95Q 950(+420)
120 630 950 950(+420)
950 950(+420) 1 050 1 050(+420)
1175 1 175(+420)
950 950(+525)
950 950(+525)
1 050 1 050(+525)
g25b 790 1175 1 175(+525)
1175 1 175(+525) 1 300 1 300(+525)
1425 1 425(+525)
1175 1 175(+630)
1175 1 175(+630)
1 300 1 300(+630)
530 945
1425 1425(+630)
1425 1 425(+630)
1 550 1 550(+630)
1550 1 550(+840)
1550 1 550(+840)
1675 1 675(+840)
B40 1260 1675 1 675(+840)
1675 1 675(+840) 1800 1 800(+840)
1950 1 950(+840)
NOT[E 1 Thevrated direct voltage U, takes into account 5 % of ripple and harmonics to the typical system direct
voltgge, based on that the ripples and harmonics are in the range of 2 % to 5 % of the typical system direct volfage.
Refdrence is made to CIGRE Technical Brochure 684 [70]1.

NOTE 2 The rated direct withstand voltage Uy, is 150 % of the rated direct voltage, reference is made to
IEC TS 63014-1.

NOTE 3 The values in columns (3) and (5) are referred to IEC 60071-11:2022, Annex C.

2 Incolumns (4) and (6), values in brackets are the rated direct voltage applied to the opposite terminal (combined
voltage) only applicable to line disconnectors. For equipment not subjected to direct voltage at the opposite
terminal, columns (4) and (67) are not applicable.

Instead of U, = 525 kV rated direct voltage, U, =550 kV may also be reasonable. Reference is made to

IEC 60071-11:2022, Annex C. In this case, the values in brackets of columns (4) and (6) have to be adapted to
the higher value of U 4 and the rated direct withstand voltage in column (2) has to be re-calculated according

to NOTE 1.

1

Numbers in square brackets refer to the bibliography.
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Table 2 — Two-terminal — Preferred rated insulation levels

Rated Rated direct Rated switching impulse Rated lightning impulse
direct withstand voltage withstand voltage withstand voltage
voltage Ugd Ug U,
U4 kV kV (peak value) kV (peak value)
kV Pole-to-earth Pole-to-earth and Across Pole-to- Across open
(NOTE 1) Across open across open isolating earth switching device
switching device switching device distance? (NOTE and/or isolating
and/or isolating (NOTE 3) 3) distance?
distance
(NOTE 2)
() (2) (3) (4) (5) (6)
05 160 - - 380 380(+11)
60 240 - - 450 450(+186)
550 550(#21)
D10 315 550 550(+21) 650 650(+21)
550 550(+27)
550 550(+27) 650 650(+27)
P65 395 650 650(+27)
650 650(+27) -5 750(+27)
650 650(+34)
650 650(+34) =50 750(+34)
p40 505 850 850(+34)
850 850(+34) 950 950(+34)
850 850(+42)
850 850(+42) 950 950(+42)
100 630 950 950(+42)
950 950(+42) 1050 1.050(+42)
1175 1 175(+42)
950 950(+53)
950 950(+53) 1050 1050(+53)
(NE2T5Eb 3 790 1175 1175(+53)
1175 1 175(+53) 1300 1.300(+53)
1425 1425(+53)
1175 1175(+63)
1175 1175(+63) 1300 17300(+63)
p30 945 1425 1425(+63)
1425 1 425(+63) 1550 1550(+63)
1 550 1 550(+84)
1550 1 550(+84) 1675 1675(+84)
B 40 1260 1675 1675(+84)
1675 1 675(+84) 1800 1.800(+84)
1950 1 950(+84)
NOT[E 4.¥ The rated direct voltage Urd takes into account 5 % of ripple and harmonics to the typical system direct

voltage, based on that the ripples and harmonics are in the range of 2 % to 5 % of the typical system direct voltage.
Reference is made to CIGRE Technical Brochure 684 [70].

NOTE 2 The rated direct withstand voltage U, is 150 % of the rated direct voltage, reference is made to IEC TS
63014-1.

NOTE 3 The values in columns (3) and (5) are referred to IEC 60071-11:2022, Annex C.

2 Incolumns (4) and (6), values in brackets are the rated direct voltage applied to the opposite terminal (combined
voltage) only applicable to line disconnectors. For equipment not subjected to direct voltage at the opposite
terminal, columns (4) and (6) are not applicable.

Instead of U, = 525 kV rated direct voltage, U,y = 550 kV may also be reasonable. Reference is made to
IEC 60071-11:2022, Annex C. In this case, the values in brackets of column (4) and (6) has to be adapted to
the higher value of U, and the rated direct withstand voltage in column (2) has to be re-calculated according

to NOTE 1.
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5.4

Rated continuous current (/,4)

Subclause 5.4 of IEC TS 62271-5:2024 is applicable. This subclause applies only to
disconnectors.

5.5

Rated values of short-time withstand currentTypical waveform of short-circuit
current

Subclause 5.5.1 of IEC TS 62271-5:2024 is applicable.

5.5.2 __Rated short-time withstand current (7, .)

Sub

An €
(if af

An €
assi

5.5.
Sub

An ¢
(if ay

An ¢
assi

5.5.4

Sub

An ¢
(if af

An €
assi

5.6

Sub

clause 5.5.2 of IEC TS 62271-5:2024 is applicable with the following addition:

arthing switch may be assigned a rating different from the rating of the related main ci
pplicable).

arthing switch forming an integral part of a combined function earthing switch ma
jned a rating different from the rating of its main circuit.

3 Rated peak withstand current (Ipd)

tlause 5.5.3 of IEC TS 62271-5:2024 is applicable withkthe following addition:

arthing switch may be assigned a rating different{from the rating of the related main ci
pplicable).

arthing switch forming an integral part of a combined function earthing switch ma
gned a rating different from the rating ofiits main circuit.

}  Rated duration of short circuit (7,4)

Clause 5.5.4 of IEC TS 62271-5:2024 is applicable with the following addition:

arthing switch may be assigned a rating different from the rating of the related main ci
pplicable).

arthing switch( forming an integral part of a combined function earthing switch ma
gned a rating \different from the rating of its main circuit.

Rated-supply voltage of auxiliary and control circuits (U,)

cladse 5.6 of IEC TS 62271-5:2024 is applicable.

rcuit

y be

rcuit

y be

rcuit

y be

5.7

Rated supply frequency of auxiliary circuits and control circuits

Subclause 5.7 of IEC TS 62271-5:2024 is applicable.

5.8

Rated pressure of compressed gas supply for controlled pressure systems

Subclause 5.8 of IEC TS 62271-5:2024 is applicable.
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5.101 Rated contact zone

In case of divided support disconnectors and divided support earthing switches the
manufacturer shall state the rated values of the contact zone (indicated by x., y, and z,).

Preferred values are given in Table 3 and Table 4. The rated values shall be specified by the
manufacturer. This refers also to a tolerable angular displacement of the fixed contact.

Table 3 — Preferred contact zones for "fixed" contacts supported by
flexible conductors — outdoor installation

Rated direct X y 24 Zq
voltage U 4
kV mm mm mm mm
105 300
100
160 350 200 300
210 400
265 250
450
340 500
200 300
420
500
525
600 400
630
550
840 250 650 450
x =[total amplitude of longitudinal movement of the supporting conductor (temperature)
y =|total horizontal deflection (perpendicular to supportingssonductor) (wind)
z =|vertical deflection (ice and temperature).
NOTE z, are values for short-span, z, are values\for long-span of the flexible conductors to which the fixed
corjtacts are mounted.

Table 4 — Preferred-contact zones for "fixed" contacts supported by
rigid conductors outdoor installation

Rated direct voltage Uy x y z
kV mm mm mm
105560 100 100 100
210;°265; 340; 420 150 150 150
525; 630 175 175 175
840 200 200 200
x = total amplitude of longitudinal movement of the supporting conductor (temperature).
y = total horizontal deflection (perpendicular to supporting conductor) (wind).
z = vertical deflection (ice).

5.102 Rated static mechanical terminal load

When disconnectors or earthing switches are intended to be directly connected to lines, i.e.
flexible or rigid conductors, the rated static mechanical terminal load of each terminal shall be
assigned, indicating the directions of application.
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The maximum static mechanical terminal load to which a terminal of a disconnector or earthing
switch is allowed to be subjected under the most disadvantageous conditions is the rated static

mechanical terminal load.

Preferred values of outdoor installation static mechanical terminal loads are given in Table 5
and are intended to be used as a guide. The static terminal load is not usually assigned for an

indoor installation.

Table 5 — Preferred static mechanical terminal loads —outdoor

Rated Rated Two-and-thres-column Divided enlr_\lr_\nrf disconnectors
voltage U, | continuous disconnectors or earthing or earthing switches
switches Vertical
KV current I,
Straight load F,, | Cross-load F,, Straight load Cross-load|,[ For¢e F_
A and F,, and F, Faiand Fy, Fpq and Fy; p
In Figure 9 In Figure 8 N
N N N N
<1600 400 130 800 200
105 5p0
> 1600 500 170 800 200
<1600 500 170 800 200
160
> 1600 600 200 1000 300
<1600 600 200 1000 300 1 (000
210
> 1600 800 250 1250 400
<2500 800 270 1250 400
265
> 2 500 1 000 330 1600 500
1250
<2500 1000 400 1600 500
3400; 420
> 2 500 1500 500 1800 600 1 %00
<3150 1600 530 2 000 800
525; 630 1 %00
>3 150 2 000 660 4 000 1600
<3150 1,600 530 2 000 800
840 1 %00
>3 150 2 000 660 4 000 1600
a F_ simulates the downward forces caused by the weight of the connecting conductors. F, does not apply to
flexible conductors.
NOTE The static mechanical terminal load includes forces resulting from ice, wind and connected conductqgrs.
5.103 Classification of disconnectors for mechanical endurance
The lmechanical endurance of disconnectors shall r-nrrnepnnrl to one of the classes gi\/cn in

Table 6. The performance is associated to a maintenance program defined by the manufacturer.

Table 6 — Classification of disconnectors for mechanical endurance

Class Number of operating cycle Mechanical endurance
MO 1000 Normal
M1 2 000 Extended
M2 10 000 Extended
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5.104 Classification of earthing switches for mechanical endurance

The mechanical endurance of earthing switches shall correspond to one of the classes given in

Table 7. The performance is associated to a programme of maintenance defined by the
manufacturer.

Table 7 — Classification of earthing switches for mechanical endurance

5.105

Class Number of operating cycles Mechanical endurance
MO 1000 Normal
M1 2 000 Extended
M2 10 000 Extended

Rated ice-coating

For gisconnectors and earthing switches able to operate under ice-conditions a rated ice coating

shal

Preferred ratings of ice-coating for normal service condition afe;*1 mm and 10 mm.

be assigned by the manufacturer.

Preferred rating of ice-coating for special service condition-is 20 mm.

5.106 Rated cable discharge current making capability

The

discharging capability of a capacitive discharging earthing switch is classified according to

the nequirements of a direct discharge of a HH\V/DC cable, mainly with stored residual dischprge
energy, and by using a limiting discharging'device (resistor) to operate at full system voltage.
Table 8 and Table 9 are classifying earthing switches with a cable discharge current switghing

rating to common energy classes to caver a range of discharge applications.

Table 8 — Discharge classes based on energy amounts related to test duty 1

Qlass Energy amount‘during Peak current Duration of Joule Integral
discharging operation of test related to class |oscillation / impulse related to class
object I P E
P i
£ A S kA2
kJ s
A 210 1500 25
B =250 3200 <0,1 130
C <100 4 500 250
NOTE 1 Test duty 1 of 7.101.2 usually describes a damped oscillating circuit. For example see Figure 4.

Table 9 — Discharge classes based on energy amounts related to test duty 2

Class

Test current related
to class

1
A

Duration of oscillation / impulse

t
S

Joule Integral related to class

kA2s

100

150

200

>1s

12,5
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NOTE 2 Test duty 2 in 7.101.2 usually describes an aperiodic damped oscillating circuit. See example in Figure 7.

6 Design and construction

6.1

Requirements for liquids in disconnectors and earthing switches

Subclause 6.1 of IEC TS 62271-5:2024 is applicable.

6.2
Sub

Requirements for gases in disconnectors and earthing switches

lause 6 2 of IEC TS 62271-5:2024 is applicable with the following addition:

NOTE

Hows

6.3
Sub

Met4d
conrf

an ejarthing terminal marked with the protective earth symbol.

If, f
are
be

leve
man

6.4
Sub

Refg

6.5
Sub

In th
man
oper
the i
of m

In general, the term "gas" for insulation and/or switching in this document refers to SF; and its, mix
ver, the principles expressed could be also used for other gases.

Earthing of disconnectors and earthing switches

Clause 6.3 of IEC TS 62271-5:2024 is applicable with the following additions.

llic enclosures and operating mechanisms not mounted together with and not electri
ected to the metallic frame of the disconnector or earthing switch, shall be provided

r testing purposes after installation (e.g. cable testing,\contact resistance measurem
ovable connection for earthing the main circuit through the earthing switch exists, it

(DC and AC) of this external connection —“when removed — shall be stated by
ufacturer.

Auxiliary and control equipment and circuits

clause 6.4 of IEC TS 62271-5:2024Gs applicable with the following addition:
r also to 6.104.

Dependent power operation

Clause 6.5 of IEC T'S162271-5:2024 is applicable with the following additions:

e case of disconnectors and earthing switches with both dependent power and depen
ual operation, generally the switching device is not capable of making and breg

nstruction manual and also displayed at the point of manual operation that they are cap
aking.and breaking when manually operated.

ures.

cally
with

ent),
shall

ble to withstand the rated peak and short-time withstand current. The relevant insulation

the

dent
king

ation. If(it)is possible from safety point of view for the operator, it shall be clearly stat¢d in

able

Disconnectors and earthing switches having a pneumatic or hydraulic operating device shall be
capable of closing and opening when the supply pressure is between the minimum (85 %) and
the maximum (110 %) of the rated pressure if not otherwise specified.

See

6.6

also 6.105 for maximum manual operating forces.

Stored energy operation

Subclause 6.6 of IEC TS 62271-5:2024 is applicable with the following addition:

See

also 6.105 for maximum manual operating (storing energy) forces.
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6.7 Independent unlatched operation (independent manual or power operation)

Subclause 6.7 of IEC TS 62271-5:2024 is applicable with the following addition:

See also 6.105 for maximum manual operating (storing energy) forces.

6.8 Manually operated actuators

Subclause 6.8 of IEC TS 62271-5:2024 is applicable.

6.9 —Operationofreleases

Sub¢lause 6.9 of IEC TS 62271-5:2024 is applicable.

6.10] Pressure/level indication

Sub¢lause 6.10 of IEC TS 62271-5:2024 is applicable.

6.11 Nameplates

Sub¢lause 6.11 of IEC TS 62271-5:2024 is applicable with the folowing additions:

— Disconnectors, earthing switches and their operating devicés that are designed to be:

Table 10 — Product information

¢ used as stand alone or may be integrated as components for switchgear, shall be
provided with nameplates that contain informatién in accordance with Table 10;

¢ integrated in a particular family of switchgear and controlgear shall integrate| the
information on the nameplate(s) and/or insthe manufacturer instruction manual of the
switchgear and controlgear, as indicatediin Table 10.

Information to be put on the Abbreviation | Unit | Disconnector Earthing Operating
nameplate switch ? deviceg

Manyfacturer X X X
Manufacturer's type designation X X X
Mechanical endurance class xP xP X
Instrjiction book reference X X X
Year|of manufacture X X X
Refefence of this standard X X X
Serigl number X X X
Ratefl diréct,voltage Uy kV X X

Ratefl frequency f Hz X
\I/?;ieagelightning impulse withstand Up KV X X

Rated swtching Inpylse wihstand v W] :

Rated direct voltage withstand Uyg kv X X

Rated continuous current Iy A X

Rated short-time withstand current Ly kA X X

Rated duration of short-circuit I S x° x°

Rated peak withstand current Ipd kA X X

Insulating fluid and mass M; kg x4 x4
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Information to be put on the Abbreviation | Unit | Disconnector Earthing Operating
nameplate switch device
Minimum and maximum ambient air o
Cc x€ x® x®
temperature
Value of the resistor R Q xf
Rated filling pressure for operation P MPa X
Minimum functional pressure for P MPa X
operation
Alarin pressure for operation P MPa X
Ratdd filling pressure for insulation P MPa X X
Minijnum functional pressure for Prme MPa X X
insulation
Alarin pressure for insulation P, MPa X X
Minimum functional pressure for Pew MPa X X
swit¢hing
Ratgd supply voltage of auxiliary and U, \Y x9
control circuits
Ratgd static mechanical terminal load F N X X
Mass (including liquid) M kg X X X
Ratgd ice-coating mm X X X
Ratgd contact zone x,, ¥, andgz, mm xh xh
Cable discharge class X
NOTE 1 The marking of values indicatedcby x is mandatory (if applicable).
NOTIE 2 The word "rated" does not peed to appear on the nameplate.
a8 @ne nameplate may be used for an earthing switch and disconnector assembled as a single unit.
b The class marking is mandatory if different from MO or EO. It may be included into the type designation to avoid
ddditional space requirement.
¢ WMandatory if t different from 0,5 s.
4 Chemical formula for gas or commercial name for liquid (if any of both) shall be indicated.
¢ Mandatory\ifdifferent from =5 °C and/or +40 °C.
f Hor yésistor-fitted disconnectors.
9 Rated supply voltages of auxiliary and control circuits may have separate values which have to be indicated.
Manufacturer shall also indicate if the supply is direct voltage or ac source.
b For divided support disconnectors and/or divided support earthing switches of U, > 100 kV.

6.12

Locking devices

Subclause 6.12 of IEC TS 62271-5:2024 is applicable with the following addition:

Disconnectors and earthing switches to be mechanically interlocked by blocking the operating
shaft or power kinematic chain of the disconnector or earthing switch shall be designed to
withstand:

— during motor-operation, the strain produced by the motor starting torque at the maximum
motor supply voltage, or, if a strain limiting device is present, to its limiting value, and
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— during manual-operation, 3 times the value of the corresponding maximum force given for
manual operation in 6.105 (without considering peak value) or, if a strain limiting device is

present, to 1,5 times its limiting value.
6.13 Position Indication

Subclause 6.13 of IEC TS 62271-5:2024 is applicable with the following addition:
Refer also to 6.104 of this document.

6.14__Degree of protection provided by enclosures

Sub¢lause 6.14 of IEC TS 62271-5:2024 is applicable with the following addition for enclas
contpining auxiliary and control circuits:

ures

The |degree of protection provided by enclosures for outdoor installation shall be a minimum of

IP3XDW of IEC 60529:2013.
For indoor installations the degree of protection shall be not less than 22X of IEC 60529:2

6.15| Creepage distances for outdoor insulators

Sub¢lause 6.15 of IEC TS 62271-5:2024 is applicable.

6.16] Gas and vacuum tightness

Sub¢lause 6.16 of IEC 62271-5:2024 is applicable.

6.17| Tightness for liquid systems
Sub¢lause 6.17 of IEC TS 62271-5:2024.is applicable.

6.18| Fire hazard (flammability)
Sub¢lause 6.18 of IEC TS 62271-5:2024 is applicable.

6.19| Electromagnetic.compatibility (EMC)
Sub¢lause 6.19 of IECTS 62271-5:2024 is applicable.

6.20, X-ray emission

Sub¢lause:=6.20 of IEC TS 62271-5:2024 is applicable.

013.

6.21| ‘Corrosion

Subclause 6.21 of IEC TS 62271-5:2024 is applicable.

6.22 Filling levels for insulation, switching and/or operation

Subclause 6.22 of IEC TS 62271-5:2024 is applicable with the following addition:

The pressure in Pa (or density) or liquid mass shall be assigned by the manufacturer referred
to atmospheric air conditions of 20 °C at which the gas- or liquid-filled switchgear is filled before

being put into service.

For operating devices having their own compressor or pump integral to them and with their
supplying pressure tank, the limits of filling (operating) pressure shall be stated by
manufacturer.

own
the
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6.101 Particular requirements for earthing switches

Any material and any cross-section are allowed for connections between movable parts of an
earthing switch and its frame, provided that the connections are able to withstand the electrical,
mechanical and environmental stresses that occur in service.

6.102 Requirements in respect of the isolating distance of disconnectors

When the insulation across the isolating distance may be subjected to pollution in service, care
shall be taken to ensure the suitability of insulator design (e.g. creepage distance,
hydrophobicity, orientation of insulator). IEC TS 60815 (all parts) [2] can be used for guidance
selefting the appropriate insulator design. The satisiactory performance of the insulation agross
the isolating distance under polluted conditions should be verified with the appropriate-voltage
withgtand level corresponding to the isolating distance for which the disconnector is-inténded.

The design has also to take into account the effects of contamination caused by-wear and arcing
by-products. The effectiveness of the design to withstand these effects )is’‘verified by| the
condition checks specified in Clause 7 after the relevant type tests.

NOTE 1 It is usual that the isolating gap of a disconnector is longer than the phase-totground insulating distgnce,
since| IEC 62271-1:2017 specifies higher voltage withstand levels across the isolating distance than for the gphase
to-grgund insulation. However, where a long creepage distance is required, the phase-to-ground insulation disfance
can become longer than the isolating gap of the disconnector. Consider this, aspect for dielectric sizing to groynd of
HVD( station.

NOTHE 2 Test method for insulators can be found in IEC TS 60815 (all(parts) [2].
6.103 Mechanical strength

The |disconnector and earthing switch, including.the insulators used, installed according tg the
manufacturer's instructions shall be able to:
— qgpen and close correctly the main contacts under its rated static mechanical terminal loads;

— darry the rated continuous current{(when applicable) under its rated static mechanical
erminal loads;

—

— withstand the dynamic forcesion its terminals under short-circuit conditions.

The required cantilever strength of an insulator shall be calculated taking into consideration the
height of the terminal above the top of the insulator as well as additional forces acting on the
insulator (see 3.7.119.and 9.2.105).

6.104 Operation.of disconnectors and earthing switches — Position of the movpable
contact'system and its indicating and signalling devices

6.104.1 Securing of position

Disconnectors and earthing switches, including their operating mechanisms, shall be designed
in such—a way thatthey canmmotcomeoutof theiropenor ctiosedpositiom by gravity, wind
pressure, vibrations, reasonable shocks or accidental touching of the connecting rods of their
operating system according to their service conditions as defined in Clause 4.

Disconnectors and earthing switches shall permit temporary mechanical locking in at least the
open position (for disconnectors) and closed position (for earthing switches) except for
disconnectors or earthing switches whose contacts are directly moved by a hook-stick.

6.104.2 Additional requirements for power-operated mechanisms

Power operated mechanisms shall also provide a manual operating facility. Connecting a hand-
operating device (for instance a hand crank) to the power-operated mechanism shall ensure
safe interruption of the control energy to the power-operated mechanism.
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6.104.3 Indication and signalling of position
6.104.3.1 General requirements

Indication and signalling of the closed and open position shall not take place unless the moving
contacts have reached their closed or open position, respectively.

NOTE For the definition of "closed" and "open" see 3.6.109 and 3.6.110.

Figure 1 represents the different elements involved in indication and signalling of positions, and
some design conditions.

Indicating device(s) Signalling device(s)
<« <«
—>
X .
onnecting point
Moving ap
contacts
DownstreamP
UpstreamP

2 Strain limiting device?

Source of-energy

Power kinematic chain

Position indicating/signalling-kinématic chain
IEC

Key

a8 The strain limiting device (if any) ean"be an external device or an internal as part of the source of energy], e.g.
rque (force) controlling systenm

—_
o]

b Upstream is the direction towards the source of energy, downstream is the direction towards the contacts.

Figure 1 — Position indicating/signalling device(s)

The |strain limiting,device (if any) may be placed at any point along the power kinematic ghain
between the saurce of energy and the connecting point, but it shall not be along the posdition
indigating/signalling kinematic chain. See 6.104.3.2 and 6.104.3.3.

The |position-indicating device(s) shall be fixed directly on a mechanical part of the power
kinematic_chain_or mechanically connected to It through a separate position indicating/
signalling kinematic chain. If the position indicator is not directly fixed on the mechanical part
of the power kinematic chain, then the position-indicating kinematic chain from the connecting
point shall be placed inside an enclosure providing a minimum degree of protection equivalent
to IP2XC of IEC 60529:1989 + AMD1:1999 + AMD2:2013, and with an impact level IK 07 of
IEC 62262:2002.

The position-signalling kinematic chain shall be placed inside an enclosure with the same levels
of protection as defined for the position-indicating kinematic chain.


https://iecnorm.com/api/?name=9fdaa8cb748e5f5f4552b722ee760d7d

IEC TS 62271-314:2024 © |IEC 2024 - 37 -

6.104.3.2 Indication of position

It shall be possible to know the position of the disconnector or earthing switch. The indication
of the position of the disconnector or earthing switch is given if one of the following conditions
is fulfilled:

NOTE—tmsome countries the desigmof thedfsconmector issuch that the tsotatimgaistance s vistbte(Camada).

at least the position of the moving contacts of equipment is visible for disconnectors in open

position and for earthing switches in closed position;

both the open and closed positions of the moving contacts of equipment are indicated
reliable position-indicating device;

by a

The |kinematic chain between the moving contacts and the position-indicating devicessha

des
(7.1
pos
cha
indi

igned with sufficient mechanical strength to meet the requirements of the specified f{
D5). The operation of the position-indicating kinematic chain shall be positivelytdriven.
ifion-indicating device may be marked directly on a mechanical part of the ‘power kinen
in by suitable means. The strain-limiting device, if any, shall not form part of the posi
dgating kinematic chain.

6.104.3.3 Signalling of position by auxiliary contacts

A cdmmon signal for a disconnector or earthing switch shall bé given only if the disconne
or earthing switch are in a position in accordance with 6.104.301.

The kinematic chain between the moving contacts and_the position-signalling device(s) shg

des
end

ipned with sufficient mechanical strength to meet the requirements of the mecha
drance tests. The position-signalling kinematic €hain operation shall be positively dri

The |strain-limiting device, if any, shall not form¢part of the position-signalling kinematic ch

6.10)5 Maximum force required for manual (dependent or independent) operation

6.105.1 General

The|values given in 6.105.2 and.}6.105.3 also apply to maintenance manual operatio
normally motor-operated disconnectors and earthing switches.

NOTHE These values include ice-breaking, if applicable.

6.105.2 Operation requiring more than one revolution

The maximum force-needed to operate or store energy in a disconnector or earthing switch
more than one revolution (hand crank for example) shall not exceed 80 N during 90 % o
totallrequired revolutions and never exceed 120 N.

6.10/5.3/ 'Operation requiring up to one revolution

Il be
ests
The
hatic
tion-

bctor

Il be
hical
ven.
ain.

n of

with
F the

The force needed to operate or store energy in a disconnector or earthing switch requiring up
to one revolution (swing lever for example) should not exceed 250 N (refer to 6.6.4 of
IEC 62271-5:2024). A maximum value of 450 N is accepted during a rotation of 15° maximum.

6.106 Dimensional tolerances

For disconnectors and earthing switches installed and/or connected by the user, the relevant
mounting dimensions and the dimensions of high-voltage connections as well as the earthing
connections of disconnectors and earthing switches, the tolerances given in ISO 2768-1 shall
apply for linear and angular dimensions.
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7 Earthing switches with short-circuit making current capability

Earthing switches assigned for short-circuit making current shall be capable of making at rated

and

lower voltage, any current up to and including the rated short-circuit making current.

7 Type tests

7.1 General
7.1.1 Basics
Sub¢lause 7.1.1 of IEC TS 62271-5:2024 is applicable with the following additions:
Disconnectors and earthing switches shall be tested to verify their rated characteristics, uhder
the proper conditions of installation and use (e. g. they shall be tested as normally installg¢d in
the |gas-insulated or metal-enclosed switchgear and controlgear) with,.all associated
components, the arrangement of which may influence the performance, stich as connections,
supports, provisions for venting, resistors etc.
Disconnector and earthing switches that are different in construction<or mounting arrangemlents
as gompared to the given examples in Clause 7 shall be tested in conditions that| are
representative of the actual installation.
NOTH Associated components are likely to influence the performance. Mechanical forces due to the short-gircuit
currept, venting of arc-products, the possibility of disruptive discharges, etc., could characterise this influencq. It is
recognized that, in some cases, such influences can be quite negligible.
The [same setting of the position-signalling device for closed and open positions shall be yised
for the dielectric test and the short-time withstand current and peak withstand current tests.
The type tests for disconnector and earthing switch are listed in Table 11. For the type tests,
the tolerances on test quantities are givén in Annex C.
Infofmation regarding the extensjonof validity of type tests is given in Annex E.
Table 11 — List of type tests
Related device
Ty pe te_st, depc_endent upon Condition . Subclauses
application, rating. or-design . Earthing
Disconnector X
switch

Dielgctric tests a X X 7.2
Meapurement of the resistance a X 71
of thesmiain circuit N
Continuous current tests a X 7.4
Short-time withstand current and a X X 75
peak withstand current test ’
Mechanical endurance test a X X 7.102.3
Verification of the protection Assigned IP- and/or IK-code X X 7.6
Tightness tests Controlled, sealed or closed pressure x X 77

systems

U, 2210 kV for 7.9.1.1
EMC tests Presence of electronic components on X X 7.8

auxiliary and control circuit
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Related device
Typ_e te_st, depc_endent upon Condition . Subclauses
application, rating or design . Earthing
Disconnector switch

Additional tests on auxiliary and

Presence of auxiliary and control

indidating device

e LT X X 7.9
control circuits circuits
X- ray radiation test for vacuum | Presence of vacuum interrupters X X 7.10
interrupters :
Capacitive current making test Making of discharging current / X X 7.101
energy
Confact zone test Divided support X X 7, 102.2
Opefation during application of | Assigned mechanical terminal load
rateql static mechanical terminal X X 7.102.4
loadp
tEexstte;-nded mechanical endurance Class M1 or M2 x x 71025
Testing on mechanical Presence of interlock blocking the
. 90 . operating shaft or power kinematic X X 7.102.6
interfocking devices .
chain
Opeation under severe ice 10 mm and above X X 7.143
conditions
If maximum ambient temperature’ >
Lowi and high-temperature tests | +40 °C or minimum ambient X X 7.104
temperature < -5 °C
Tests to verify the proper Presence of position indicating device
funcgioning of the position- X X 7.105

a

Mandatory without condition for the related device.

7.1.2

Information for identification of test objects

Sub¢lause 7.1.2 of IEC TS 62271-5:2024 is applicable with the following addition:

At tHe beginning of thetype tests, the mechanical operating characteristics and their tolerances

for the disconnector jor earthing switch during opening and/or closing shall be given by

manpfacturer.

7.1.3

Refgr 10 71.3 of IEC TS 62271-5:2024 with the following additions (where applicable):

Information to be included in type test reports

the

When for testing purposes, the insulators are not provided by the manufacturer of the
disconnector or earthing switch, the most important features of insulators used during type tests
shall be included in the relevant test reports for comparison with those described in the
manufacturer's documentation:

— rated cantilever strength;

— rated torsional strength of support insulators (and operating insulators, where applicable);

— height and number of elements;

— creepage length and shed-profile;

— deflection under load.
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In the case of dielectric tests, information shall be included regarding the smallest gap at which
the indicating or signalling device can signal the position OPEN. For air-insulated devices, the
minimum size of the gap and the height above ground used for the test shall be stated (see
7.2.4). Also the distance of the lowest part of insulation to ground shall be given.

7.2

Dielectric tests

7.21 General

Subclause 7.2.1 of IEC TS 62271-5:2024 is applicable.

7.2.1
Sub

7.2.7
Sub

7.2.4

Sub

Dielq
carri
swit
isolg
the
and

Whe
devi
devi

7.2.1
Sub

7.2.6 Application‘\of the test voltage and test conditions

Sub

Disc
disc

4 Ambient air conditions during tests

Clause 7.2.2 of IEC TS 62271-5:2024 is applicable.

3 Wet test procedure

Clause 7.2.3 of IEC TS 62271-5:2024 is applicable.

| Arrangement of the equipment

clause 7.2.4 of IEC TS 62271-5:2024 is applicable with the/following addition.

pctric tests on disconnectors or earthing switches when in the OPEN position sha
th at which the indicating or signalling device can¢signal the position OPEN or the mini
ting distance compatible with the locking arrarigements specified in 6.104.1, whichey,

Emallest. This requirement does not apply torindependent operated indoor disconne
earthing switches.

re the design requires an adjustment of the position indicator or the position-signg

Ces is acceptable for dielectric tests.

D Criteria to pass the.test

Clause 7.2.5 of IEC TS 62271-5:2024 is applicable.

tlause 7.2.6%0f [EC TS 62271-5:2024 is applicable with the following additions:

onnectors of U,y 2 105 kV having an isolating distance in parallel to the base of
bnnector and having integrated earthing switches, shall also be tested in open positio

ed out with the minimum isolating distance for the, disconnector or gap for the ear:l:ing

| be
um

er is
tors

lling

ce, this shall be performed according to the instruction manual. No deviation of these

the
n, in

dry

conditions only, with the direct voltage or power frequency peak test voltage give

nin

Table 12 in the most disadvantageous dielectric position of the earthing switch. If the minimum
temporary clearance is larger than the clearances to ground given in IEC 60071-11:2022,

Tabl

e C.2, no test is required.

NOTE The first column of Table C.2 is to be compared with the relative switching level to ground of Table 1 or
Table 2 and if does not exactly match the same value, choose the closest higher value.
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Table 12 — Test voltages

Rated voltage U, Test voltage direct voltage or peak AC
KV kV
105 105
158 158
210 210
263 263
336 336
420 420
525 525
630 630
840 840

For {esting of earthing switches, the test voltage shall be applied with the earthing switch i the
most disadvantageous open position and with the other terminal and the frame earthed.

7.2.7 Test of disconnectors and earthing switChes

Sub¢lause 7.2.7 of IEC TS 62271-5:2024 is applicable with the following deviation:

For gdisconnector and earthing switch having'their high-voltage electrical insulation exposed to
ambjent air (as in air insulated switchgear), the polarity reversal test, and the superimpgsed
voltgge test are not required.

When the disconnector is exposed to indoor service condition, only dry test is required, if not
spedified.

In case of impulse voltage tests across the isolating distance (or open switching device) the
laboratory can in agréement with manufacturer include the value of the complementary voltage
to the total voltage\only on one terminal, instead of impulse on one side and complementary
voltage on the other side.

NOTE Typicallythis approach can be done for the two-terminal configuration with 10 % of U, as bias voltagg.

7.2.1& Artificial pollution tests for outdoor insulators

Subclause 7.2.8 of IEC TS 62271-5:2024 is applicable with the following addition.

NOTE The performance of parallel insulation can be affected under pollution and rain (additional pollution tests
could be necessary).

7.2.9 Partial discharge tests
Subclause 7.2.9 of IEC TS 62271-5:2024 is applicable with the following addition:

NOTE 1 The measurement of partial discharge test is a suitable means of detecting certain defects in the equipment
under test and is a useful complement to the dielectric tests for GIS components, The AIS disconnector and earthing
switch are not subjected to partial discharge test. Experience shows that partial discharges can lead in particular
arrangements GIS to a degradation in the dielectric strength of the equipment, especially of solid insulation.

NOTE 2 Other methods, for example UHF or acoustic methods, for measuring or detecting the partial discharge
other than the one considered in IEC 60270, can be employed by agreement.
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7.2.10 Dielectric tests on auxiliary and control circuits

Subclause 7.2.10 of IEC TS 62271-5:2024 is applicable.

7.2.11 Voltage test as condition check

Subclause 7.2.11 of IEC TS 62271-5:2024 is applicable.

7.3 Resistance measurement

Subclause 7.3 of IEC TS 62271-5:2024 is applicable.

7.4 Continuous current tests

Sub¢lause 7.4 of IEC TS 62271-5:2024 is applicable.

7.5 | Short-time withstand current and peak withstand current tests
7.5.1 General

Sub¢lause 7.5.1 of IEC TS 62271-5:2024 is applicable.

7.5.2 Arrangement of the disconnectors and earthing switches and of the test circuit

Sub¢lause 7.5.2 of IEC TS 62271-5:2024 is applicable.

7.5.2.1 General test conditions

Figures 2 a) to g) provide a typical layout for“different types of disconnectors and earthing
swit¢hes.
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IEC

a) Test arrangement of the centre-break disconnector
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b) Test arrangement of earthing switch fitted on centre break
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c) Test arrangement divided support disconnector
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d) Test arrangement of earthing switch fitted on divided support disconnector
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e) Test arrangement of vertical-break disconnector

IEC

Walking floor
f) Test arrangement of earthing switch fitted on vertical disconnector
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A-B ghows the connection of test circuit feeding conductors to terminals of test object
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g) Test arrangement of earthing switch (stand-alone)

re 2 — Examples of test arrangement from a) to g) of different type of disconnec
(horizontal and vertical) with and without earthing switch combined

fors

disconnectors or earthing switches under test shall be installed with their own operating

hanism as far as necessary to make the test representative.

onnectors having accessories to accommodate an arcing current switching capability,
hing switches having current switching\capability, shall be tested with these deV
hted.

s shall be carried out employing ‘the least favourable position of the operating mecha
the main contacts. Consideration should be given to 6.104.3 and, where applicabl
5.

re the design requires an adjustment of the position indicator or the position-signg

and
ices

nism
B, to

lling

ce, this shall be performed according to the instruction manual. No deviation of these

Ces is acceptable for short-circuit tests.

b design allows tolerances, these shall be declared by the manufacturer prior to the
short-time 'withstand current and peak withstand current tests shall be performed with
hlling device set at the maximum or minimum specified tolerance giving the least favour
s of.the main contacts indicated by the signalling device. This requirement does not 3
dependently operated indoor disconnectors and earthing switches.

test.
the
able

pply

NOTE The least favourable status of the main contacts is the first position at which during closing operation the
"CLOSED" signal appears.

Open type disconnectors and earthing switches shall be new, or in good condition, and mounted
on a rigid supporting structure in any convenient mounting position. The test can be made by
using a single pole DC circuit or by a single-phase AC circuit. The conductors connecting the
disconnector to the test circuit shall leave each disconnector terminal in substantially a straight
line parallel to the disconnector blade (horizontal disconnector) or orthogonal (vertical
disconnector type and earthing switch). The unsupported distance of the conductor connected
to the terminal of test object shall be at least the open-gap distance of the disconnector or
earthing switch.
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In order to minimize the effect of returning conductor to the disconnector, the returning
conductor should be arranged for instance at a distance of at least two times open gap from
the live part.

Where flexible conductors are used in the test setup, the terminals of the disconnectors or
earthing switches under test shall be loaded with their longitudinal rated static mechanical
terminal loads applied in the directions indicated by the manufacturer. For indoor applications
with flexible conductors there is no need to apply terminal loads for the disconnector and the
earthing switch.

The test arrangement shall also be representative of the least favourable conditions of
elecfromagnetic forces tending to open the disconnector or earthing switch. The tests!oh an
earthing switch integrated to a disconnector shall be made with the same test connections at
the gide of disconnector and for the returning conductor parallel to the feeding conductor.

Earthing switches not forming an integral part of a disconnector shall be tested i an
arrahgement that fulfils the same requirements as for disconnectors.

the ¢ontact zone shall be chosen to represent the most unfavourable)condition with respeft to
the mounting of the fixed contact to flexible conductors or a rigid.conductor. In case of doupt of
the most unfavourable condition, the tests shall be performed.in the highest and the lowest
position of the contact within the rated contact zone.

For divided support disconnectors and earthing switches, the vertical position of the contaEt in

Test| results obtained on a disconnector or earthing_switch placed in a certain position [e.g.
horizontal or vertical) are valid only for the position afitheé disconnector or earthing switch dyring
this test.

For lests the short-circuit path shall reproduceithe manufacturer’s stated installation conditions.
In particular, consideration shall be given,to'the position and fixing method of the condugtors
used to connect the individual poles and the earth shall be considered.

Disconnectors and earthing switehes to be connected in the substation to flexible or figid
conductors, according to their decumentation, shall be tested using flexible conductors |with
their rated static mechanicalterminal load (except for indoor application), (e.g. longitudinal
diregtion Fy4 or F,, in Figure 10 and F,4 and F,, in Figure 11). Disconnectors and eartlhing

swit¢hes, according to.their documentation, to be connected only to rigid conductors sha|l be
tested with rigid conductors in a test arrangement with the same dimensions and without
intentional static mechanical terminal load except the one given by the weight of figid
conductors. The.dimensions and material of the conductors used shall be stated in the|test
repaort.

After applying 50 % of the longitudinal rated static terminal load, the disconnector or earthing
swit¢htmay be adjusted, before the 100 % load is applied.

All details referring to the test arrangement are mandatory, the details of the disconnector and
earthing switch shown are given as an example.

Unless the tested disconnector or earthing switch is solidly fixed to the foundation, the spring
constant of the support structure has to be taken into consideration (IEC 60865-1).

The test report shall provide clear details of the mounting arrangements used for the tests or
record that the disconnector was solidly fixed to the foundations.

The test arrangement should avoid introduction of forces not representative of service
conditions by the connections to the supply, and static terminal loads larger than the rated static
mechanical terminal loads of the test object.
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7.5.3 Test current and duration

Subclause 7.5.3 of IEC TS 62271-5:2024 is applicable.

7.5.4 Conditions of disconnectors and earthing switches after test

Subclause 7.5.4 of IEC TS 62271-5:2024 is applicable with the following addition:

The short-circuit tests carried by a disconnector or earthing switch in the closed position shall
not cause:

i
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hechanical damage to any part of the disconnector or earthing switch;
eparation of the contacts.
the test, a no-load operation shall be made with the rated value of power suppl

pendent power-operated devices, with minimum value of power supply-for depen
pr-operated devices, and for manually (dependent or independent) operated devices w

forcI no higher than the values given for manually operated devices in 6.105. The disconng

rthing switch shall open at the first attempt.

the first no-load opening operation of the disconnector and\garthing switch, the de
operate another 5 times within the manufacturer’s defined operating parameters.

for
dent
ith a
pctor

vice

the no-load operation, for earthing switches, sound earth connection and sound insulation

be verified by the following:

isual inspection shall be made (if possible)."Significant contact erosion or signif
ontact welding should not be observed. Light.welding of contacts is permitted;

Vhen significant contact erosion is suspected or if visual inspection is not possible wit

cant

hout

ismantling the contacts, sound earth cennection shall be verified by checking the elecfrical

ontinuity according to 7.3.3 of IEC T8.62271-5:2024;

h case of doubt of insulating properties or if visual inspection is not possible wit
ismantling, 7.2.11 is applicabléjto verify the dielectric conditions across the isolating
nd to earth.

the no-load operation(s); for disconnectors:

hout
gap

b verify the current.Garrying capacity main circuit resistance measurement shall be made

s close as possible to the contacts. The increase of resistance after the test shal
xceed 20 % of\the value measured before the test;

Vhen the econtact resistance exceeds this value a test under rated continuous current
hall demonstrate that the temperature rise in the contacts does not exceed the limits ¢

not

7.4)
iven

n Table-9 of IEC TS 62271-5:2024, by monitoring the temperature at the points as close as

ossible to the contacts;

\

isgyal-nrspection-shall-be-made /rF nr\eouhln\ ln-case of doubt r\'F nswlatingproperties
RSPec Pe oH—CcedHbt Hg—pFrepe

or if

visual inspection is not possible without d|smantlmg, 7.2.11 is applicable to verify the
dielectric conditions across the isolating gap and to earth.

7.6

Verification of the protection

Subclause 7.6 of IEC TS 62271-5:2024 is applicable.

7.7

Tightness tests

Subclause 7.7 of IEC TS 62271-5:2024 is applicable.

7.8

Electromagnetic compatibility tests (EMC)

Subclause 7.8 of IEC TS 62271-5:2024 is applicable.
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Additional tests on auxiliary and control circuits

Subclause 7.9 of IEC TS 62271-5:2024 is applicable.

7.10

X-ray radiation test for vacuum interrupters

Subclause 7.10 of IEC TS 62271-5:2024 is applicable.

7.10
7.10

1 Capacitive current making test — Cable discharging test

1.1 General

This
mak

7.10

The
a dirn
disc
addi
CoVvE

Test
Dire

disc
sped

test shall be performed only on earthing switches with a rated cable dischargingcu
ng capability and a rated voltage of 105 kV or above.

1.2 Classification of earthing switches with cable discharging current ma
capability

discharging capability of an earthing switch is classified accordingtothe requiremen

r a range of discharge applications, for which an earthing’ switch can be appropriate.

duty 1:

ify testing requirements the discharging case can be described by a damped cu

oscillation (for example see Figure 4) with arspecified amount of energy, a peak current a

total

Test

Eart
currq
voltg
swit

7.10
7.10

The
equi

oscillation time.

duty 2:

ent limiting resistor) specified mainly the discharge process of a HVDC cable at full sy
ge when using a currentlimiting discharge device (resistor) in combination with an ear
th.

1.3 Discharging making tests
1.3.1 Artangement of the earthing switch for tests

earthing switch under test shall be completely mounted on its own support or o
valent support. Its operating device shall be used in the manner prescribed and, if

hy Anaratad Atthar Alantrinallyy Ay A AL At Haohall ha AnAapratad ot tha paini;na i o

ning switch equipped with a current limiting device to discharge HVDC cables (e,qg, us}ng a

rent

King

ks of

ect discharge of a HVDC cable, with stored residual discharge energy or by using a limfiting
harging device (e.g. a resistor) to operate up to full system voltage. Table 8 and Tablel 9 in
fion with description of test duties 1 and 2 are classifying the device to energy classes to

ct discharge of HVDC cables without current limiting device. The test duty 1 describeg the
narging process of a cable with residual voltage due to earthing with an earthing switch. To

rent
hd a

tem
hing

N an
it is

pow

CToOpTtTatct eHhet oot CaTty Ot 'JII\.:UIII(ALIUUII’, H-SRatHBe OpCTratCt Tt T i o T o

voltage or minimum functional pressure for operation, respectively.

pply

Before commencing making tests, five no-load operations shall be made to establish the
mechanical operating characteristics of the earthing switch such as speed of travel, closing time

and

For
pres

opening time.

gas-insulated earthing switches, tests shall be performed at the minimum functional

sure for switching.

Earthing switches having an independent manual operation shall not be used and are not
classified for discharging tests due to safety concerns.
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To demonstrate the making performance of an earthing switch single-pole tests shall be
performed.

7.101.3.2 Earthing of the test circuit

The test circuit shall be earthed through the terminal of the earthing switch (normally connected
to earth). Test circuit according to Figure 3, see 7.101.3.4.7 or Figure 6 see 7.101.3.5.7.

7.101.3.3 Test procedure

The following test procedure consists of two circuits that forecast two different pre-arcing
settings of test object. If not otherwise specified between manufacturer and customer, test [duty
1 and test duty 2 shall be executed, otherwise only one of these test duties shall be‘chgsen.
The|classified energy amount shall be discharged during the period of pre-arcingcin’sum 20
operations, 10 making operations (close operations of the earthing switch) of each test duty,
shal|l be done to verify a cable discharge capability of the test object. The specified Joule-
integral £; shall be fulfilled by the average value of all ten operations of each test duty.

If dye to influence of arcing the specified Joule-Integral is not reached in the sum df all
performed tests, then additional tests shall be performed.

The |time between operations shall be sufficient to cool down-the earthing switch as spedified
by the manufacturer instructions. All tests shall be performed without reconditioning of the
earthing switch.

7.101.3.4 Test duty 1 (without current limiting résistor)
7.101.3.4.1 General

Ten |operations shall be made. Each dischatging operation (that means each joule integrpl of
corrgsponding class shall be achieved)_shall be finished before the test object maintaing its
contpct position. This means before galvanic contact touch.

The [tests should be performed in a-test circuit according to Figure 3. The test circuit prodlices
a dgmped oscillation by discharging a pre-charged capacitance. Care should be takep by
congidering the influence of'the arc while choosing test circuit parameters. The arc resistance
may|influence the RLC current oscillation, by reducing the expected energy amount. This efffect
shal| be compensated.

NOTE Test Duty 1 gpeeify conditions of pre-arcing to prove that the device is able to dissipate during the grcing
time pll the energytwithout excessive wear that compromise the mechanical functionality of earthing switch] This
provgs the discharging capability of the test object in most onerous conditions.

7.10/1.3.4.2 Alternative test method for test-duty 1

In case of test laboratory limitations requiring higher test voltages or high cable capacitapces
the following alternative test method can be applied in agreement with the
manufacturer/customer. The required Joule-integral /2d¢ and peak current according to Table 8
is achieved by applying an equivalent direct voltage or an alternating voltage (AC), resulting to
specified current and specified duration. Depending on the applied test voltage the test object
moving contact arm can be fixed at the location where pre-arcing occurs or operated into the
closing position. Both methods shall ensure discharging the capacitive energy within the pre-
arcing period. Fixing the moveable contact may result in more onerous test condition. The tests
should be performed in a test circuit according to Figure 5.

7.101.3.4.3 Test frequency test duty 1

The test frequency of test duty 1 simulating an RLC oscillation should be within reasonable
values of 30 to 400 Hz (see Annex D). According to alternative test method for test duty 1, a
test frequency of 50 to 60 Hz, if applying an AC current, shall be chosen.
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7.101.3.4.4 Test current test duty 1

The test current shall be within the specified peak current with tolerance as defined in Table 8
(£5 %). The test should be performed with original discharging current. Executing the discharge
test according to alternative test method, the test current shall be a symmetrical AC current
specified by peak current and Joule integral according to Table 8.

7.101.3.4.5 Test voltage test duty 1

The test voltage should be the rated voltage of the test object or an appropriate test voltage to
fulfil the specified test parameters of Table 8. Test parameters are depending on the energy
clas§ of the earthing switch. In any case the test voltage shall not be below 10 KV_and not
excgeding the rated voltage of the test object.

Test|voltage tolerance shall be +5 %. During the performed switching tests the testwoltage $hall
be njeasured across the earthing switch terminals.

7.101.3.4.6 Tests at reduced voltage test duty 1

Due|to limitations of the test laboratory discharging tests may be performed at reduced|test
voltage, by using means, which ensures that the pre-arcing perigd-at reduced test voltage is
not ghorter than at the rated voltage or a specified residual discharging voltage by the cliept (if
below rated voltage).

Depending on the technology of the switch different means’ for cable discharging current fests
at reduced voltage may be applicable:

hen possible, the pre-arcing may be initiated\by a fuse wire. A thin and rigid wire shalll be
hstened across the expected arcing path between the contacts of the test object;

t reduced pressure. The test voltage shall be reduced by the same ratio as the differ¢nce
f the flashover distance of air er?the insulating gas at rated minimum pressure.|The

V
f

— fpr switches breaking under gas, the making tests may be performed under air or with| gas
g

g

rmechanical characteristics shall be in the limits of the manufacturer tolerances.

Prioy to the cable discharging tests at reduced voltage, the average pre-arcing time at spedified
voltgge (rated voltage or a_specified residual voltage by the client, depending on wher the
HVDC cable should be discharged) and its standard deviation have to be known. These vdlues
can |be calculated from «10-operations performed at specified voltage, taken from other ftype
testg with the same type*of earthing switch, or if not available, from extra tests, performgd at
reduced current in arahge of 1 A to 10 A, not to cause essential contact erosion.

During cable _diseharging tests at reduced voltage, the pre-arcing times shall not be less fhan
the above calculated average pre-arcing time plus two times its standard deviation.

7.101.3.4.7 Test circuits test duty 1

The test circuit parameters as shown in Figure 3 are defined by typical cable ratings to simulate
an appropriate oscillation of a current discharge of a RLC circuit. Typical cable characteristics
can be found in Table DD.1 and DD.3 to choose reasonable test elements related to test values
of Table 8. A test circuit layout for alternative test method of test duty 1 is shown in Figure 5.

The circuit shown in Figure 3 represents the arrangements to adopt to obtain oscillating RLC
discharge as per test duty 1 requirements.
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Auxillary
switch
L1 R1 ----
1
+/—
Charging Cq J: TO uto
circuit
, |
—f+
1o y
1 T
= IEC
Key
Cy: Cable capacitance
1 Inductance of cable and additional elements
1 Resistance of cable
TO: Test Object — Earthing switch
ito: Test current (shunt with adequate bandwidth)
urg: | Test Voltage (voltage divider, measurement across test object)
Figure 3 — Typical test circuit of\oscillating RLC discharge
An gxample of Oscillating Discharge related te'Test Duty 1 is shown in Figure 4.
4000
0,00 0.02 0,04 0,06 0,08 0,10 0,12

tis

Figure 4 — Example of damped oscillating discharge of 525 kV XLPE cable of 300 km
length, cross-section 2 000 mm2 and with a residual voltage of U, = 100 kV
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Figure 5 provides a representation of a test circuit for test duty 1 using an alternative method
with AC 50/60 Hz circuit:

1
(":"\;'U.~ 1o/ } 0

iTO

Key
Ug: Voltage source (AC)

Z: Impedance for current adjustments
TO: | Test object

10" Measurement of test current (shunt or appropriate measuring device)
10- | Voltage measurement across test object

Figure 5 — Alternative test circuit of test duty 1

7.101.3.5 Test duty 2 (with current limiting resistor)
7.101.3.5.1 General

Ten|operations shall be made. If<'possible, the discharging tests according test duty 2|and
Table 9 should be performed with rated direct voltage of the test object. Depending on the
clong time of the test object-and the duration of the discharge of the damped oscillation
(aperiodic), the discharging ‘eperation might not be finished before contact touch of the earthing
swit¢h. This means a patt of the discharged energy is dissipated after pre-arcing, while alr¢ady
reaching galvanic contaet position of the earthing switch contacts.

Thernefore, before\performing discharging tests according test duty 2, the closing time of the
test pbject and<average pre-arcing time at rated direct voltage have to be known or determined.

The |tests should be performed in a test circuit according to Figure 6 simulating an aperjodic
damped test circuit (RLC circuit) by discharging a pre-charged capacitance using an appropfiate
dischrarge resistor:

7.101.3.5.2 Alternative test method for test duty 2

In case of test laboratory limitations requiring higher test voltages or high cable capacitances
the following alternative test method can be applied in agreement with the
manufacturer/customer. The required Joule- integral [/2ds and peak current according to Table 9
is achieved by applying an equivalent direct voltage or an alternating voltage (AC) resulting to
specified current and specified duration. Depending on the applied test voltage the test object
moving contact arm can be fixed at the location where pre-arcing occurs or operated into the
closing position. Both methods shall ensure discharging the capacitive energy within the
pre-arcing period. Fixing the moveable contact may result in more onerous test conditions.
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1.3.5.3 Test frequency test duty 2

The discharge is described by a damped oscillation (aperiodic). According to alternative test
method for test duty 2 a test frequency of 50 to 60 Hz if applying an AC current shall be chosen.

7.10

1.3.5.4 Test current test duty 2

The test current shall be within the specified current with tolerance as defined in Table 9 (x5 %).
The test should be performed with a damped discharging current, with an initial peak current
decaying during specified duration. Executing the discharge test according to alternative test
method, the test current shall be a symmetrical AC current specified by test current (RMS-value)

and

7.10

When executing the discharge tests in an aperiodic RLC circuit, the tests should be exec

at rg

While executing the discharge tests according to test duty 2 alternatjve tést method, the

volta
who
Initia
Test

7.10

See

7.10

The
disc

(aperiodic). Typical cable characteristics can be found in in Table D.1 and Table D.3 to ch

reas

Altefnative test circuit of test'duty 2 can be adopted from test duty 1 as shown in Figure 5

A re
Figu

Joule-Integral of Iable Y.

1.3.5.5 Test voltage test duty 2

ted direct voltage of the test object.

ge shall not below 20 kV (tolerance 5 %) and high enough to €nsure arcing during
e pre-arcing duration. A distinguishing of pre-arcing before cohtact touch shall be omi
tion of pre-arcing by a fuse wire is accepted as described in 7.101.3.5.6.

voltage shall be measured during the test across the garthing switch terminals.

1.3.5.6 Tests at reduced voltage at test duty.2

information concerning tests at reduced voltage in 7.101.3.4.5.

1.3.5.7 Test circuits test duty 2

test circuit as shown in Figure 6-should be defined by typical cable ratings and sui
narge resistor to produce an_ appropriate damped RLC current discharge oscill

ponable test elements related:to test values of Table 9.

Lpresentation of-a-test circuit for test duty 2 using aperiodic RLC oscillation is give
e 6.

uted

test
the
fted.

able
tion
bose

nin
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Key

Stray cable Auxillary
parameters switch
HTTRT e
Kl 1
+- .
e Switching
Charging G == contact ! :
circuit : ’
TO . ;
—/+ , -
By-pass . : Discharging
contact : |:| resistor
{--: B,
10
{1 T
= IEC

C,: Cpble capacitance

=3

ductance of cable and additional elements (negligible for test circuit)

R,: Resistance of cable (negligible for test circuit)

R,: D|scharging Resistor

TO: Test Object — Earthing Switch

-

An ¢xample of a discharging impulse related to test duty 2 is given in Figure 7.

120

100

80

60

1 (A)

40

20

: Tlest current (shunt with adequate bandwidth)

: Test voltage across test object (voltage divider)

igure 6 — Typical test circuit with damped RLC discharging oscillation (aperiodig

~—

-

AN

~

0 0,5 1 1,5

1 (s)

2,5 3

IEC

Figure 7 — Example of discharging impulse (damped discharging oscillation, aperiodic)
of 525 kV XLPE cable of 300 km length at
system voltage by using a discharge resistor of 5 kQ

7.101.4 Behaviour of the earthing switch during tests

The earthing switch shall perform successfully without undue mechanical or electrical distress.
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Outward emission of flame or metallic particles from the earthing switch during operation is
permitted, if this does not impair its insulation level. Flame or metallic particles shall not be
projected beyond the boundaries specified by the manufacturer in the operating instructions.

7.101.5 Condition of earthing switch after tests

The mechanical operating characteristics shall be within the tolerances given by the
manufacturer. Five no-load operations shall be done after the discharging tests to verify
mechanical characteristics. The insulation of the earthing switch shall be essentially in the same
condition as before the test.

It is|recognized that mechanical wear and erosion due to arcing, as well as deposits on the
insulators caused by the decomposition of the arc extinguishing medium, will impair| the
swit¢hing capability of the earthing switch.

Howjever isolating properties of the earthing switch shall not be impaired. The quality of the
material used for arc extinguishing, if any, may be impaired and its amount reduced below the
normal level.

The lisolating properties of the test object in the open position shallet be reduced below what
corrgsponds to normal wear and ageing, by deterioration of insulating parts.

No-lpad operation and visual inspection of the test object after tests are usually sufficient for
verification of the isolating properties. In case of doubt, an@ppropriate test as mentioned bglow
can pe performed.

If the isolating properties are doubted, a voltage test as condition check according to 7.2.11 of
IEC|TS 62271-5:2024 shall be performed to Verify the insulating properties. The minimum
funcfional pressure of the gas for insulation shall be used, if applicable.

7.101.6 Test reports

In addition to the requirements given in 7.1.2 and 7.1.3 of IEC TS 62271-5:2024 the type|test
report shall contain the followingtinformation:

a) The oscillograms or similar records of the tests performed;
c)
d)
e) 3grcing times;

1
b) test circuit;
test currents;
t

bst voltages;

f) number-of making operations;
g) qondition of the contacts after test.

General information concerning the supporting structure of the test object should be included.
The operating time of the earthing switch and the type of operating devices employed during
the tests shall be recorded.

7.102 Operating and mechanical endurance tests
7.102.1 General test conditions

The test shall be made at the ambient air temperature of the test location. During the test, the
ambient temperatures shall be recorded and maximum and minimum values included in the test
report.

The supply voltage shall be measured at the terminals of the operating devices with full current
flowing. Auxiliary equipment forming part of the operating device shall be included.
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7.102.2 Contact zone test

This test shall be made in order to prove satisfactory operation of divided support disconnectors
or divided support earthing switches, in the various positions of the fixed contact within the
limits of the rated contact zone defined according to 5.101 and Figures 8 and/or 9. With the
device in the open position, the fixed contact shall be placed in the following positions:

a) at a height of # on the vertical axis of the assembly;

b) at a height of 4 — z, on the same axis;

c) at a height equal to # and displaced from the vertical axis horizontally by +y, /2;

d) gt a height equal to # and displaced from the vertical axis horizontally by —y, /2;
e) positions a) to d) at a distance equal to +x, /2;
f) positions a) to d) at a distance equal to —x, /2,

whefe:
h ig the highest position (stated by the manufacturer) of the fixed contact,above the mounting
plane;
is the total amplitude of movement of the fixed contact in the x-direction;
. is the total amplitude of movement of the fixed contact inthe y-direction;

he subscript, r, indicates the rated value assigned to the“disconnector or earthing switch
y the manufacturer.

o+ =

In each position, the device shall close and open correctly.

IEC

Key

x Longitudinal to support (influence of temperature)

y Perpendicular to support (influence of wind)

z Vertical deflection (temperature and ice)

Figure 8 — Fixed contact parallel to support
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IEG

Key

x L¢ngitudinal to support (influence of temperature)
y Perpendicular to support (influence of wind)

z Vertical deflection (temperature and ice)

Figure 9 — Fixed contact perpendicular to support

IEC

NOTE Above the pantograph, the fixed contact is shown

Figure 10 — Example of the application of rated static mechanical terminal loads to
a (divided support) pantograph disconnector (or earthing switch)
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7.102.3 Mechanical endurance test
7.102.3.1 Test procedure

The tests defined in 7.102.3.1 and in 7.102.3.2 shall be performed on disconnectors and
earthing switches of class MO.

The mechanical endurance test shall consist of 1 000 operating cycles. For disconnectors or
earthing switches having a rated terminal load, 50 % of the rated static terminal load shall be
applied during the test in direction F 4 or F, (Figure 10 and Figure 11), without voltage on, or

current through, the main circuit. For disconnectors having two or three insulators and a
normally horizontal isolating gap, the 50 % rated static terminal load shall be applied at poth
sidep of the disconnector, but in opposite directions. For disconnectors and earthing Switgches
with|one insulator (operating insulators not being taken into consideration), the terminal load
shall be applied to only one side of the disconnector or earthing switch. After applying 50 b of
the rated static terminal load, the disconnector or earthing switch may be adjusted before
performing the tests.

IEC

Figure 1+~Example of the application of rated static mechanical
terminal loads to a two-column disconnector

The [closed and“epen positions shall be attained during each operating cycle.

Duripg ,the“test, the operation of the control and auxiliary contacts and position-signglling
deviges/(if any) shall meet the requirements expressed in 6.104 and 6.4 of IEC TS 62271-5:2024.
The testisconsidered-faited-if any of thecontrotand=uxitiarycontactsanmd—position=signdlling
devices do not operate at one of the close-open operating cycles.

The test shall be made on disconnectors and earthing switches equipped with their own
operating mechanisms. During the test, lubrication in accordance with the manufacturer's
instructions is permitted, but no mechanical adjustment or other maintenance is allowed.

On a disconnector or earthing switch having a power-operated mechanism:
— 900 close-open operating cycles shall be made at the rated supply voltage and/or rated
pressure of compressed gas supply;

— 50 close-open operating cycles at the specified minimum supply voltage and/or minimum
pressure of compressed gas supply;
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— 50 close-open operating cycles at the specified maximum supply voltage and/or maximum
pressure of compressed gas supply.

No specific time intervals between operating cycles or between closing and opening operations
are required. These tests shall be made, however, at a rate such that the temperature rises of
the energised electrical control components do not exceed the specified values. For the same
purpose, external cooling may be applied during the test.

For manually operated disconnectors and earthing switches, the handle may, for convenience
of testing, be replaced by an external power-operated device. In this case, it is not necessary
to vary the power parameters.

7.102.3.2 Verification of successful operation

For the evaluation of the operating characteristics, before and after the mechanical €ndurance
test [programme, the following operations shall be performed without the static‘terminal [load
applied:

flve close-open operating cycles at the rated supply voltage and/or pressure (if any);
flve close-open operating cycles at the minimum supply voltage and/or pressure (if any);
— flve close-open operating cycles at the maximum supply voltage and/or pressure (if any);
f

ve close-open manual operations if the switching devicean be operated manually.

Duripg these operating cycles, the operating characteristics, such as, if applicable, operating
timep, power consumption, maximum forces for ,manual operation, shall be recorded.
Satigfactory operation of control and auxiliary contacts‘and position-indicating devices (if any)
shal| be verified. In order to limit the number of .0scillograms in the report, only two showing
extregme values can be included in the test report.

The |variation between the average values“of each parameter, measured before and after the
mechanical endurance test, shall be within' the tolerances specified by the manufacturer.

Aftef the test, all parts, including(contacts, shall be visually inspected to check their good
condition and they shall not showlundue wear; see also 7.4.6.2, point 6, of IEC TS 62271-5:2024.
The|main circuit resistance,~ire. on disconnectors, shall be measured before and aften the
mechanical endurance test,_as close as possible to the contacts. The resistance shall not
incrgase by more than 20 % from the value measured before the test. If this limit is exceeded,
a test under rated continuous current (7.4) shall demonstrate that the temperature rise in the
contpcts does not exceed the limits given in Table 9 of IEC TS 62271-5:2024, by monitoring the
temperature at the _points as close as possible to the contacts.

For parthing.switches where contacts are visible, the fully closed and open positions dyring
opeffatiop-after the mechanical endurance test shall be verified by visual inspection.

For althilly switches-where—contactsarenot vieib=c, the fu“y cltosedand opTh puaitiuna < ring
operation after the mechanical endurance test shall be verified by using the travel records or
other appropriate methods.

For gas-insulated disconnectors and earthing switches, a tightness test according to 7.7 shall
be performed before and after the mechanical endurance test.

For resistor-fitted disconnectors in metal-enclosed gas-insulated switchgear, the maximum
variation of the ohmic resistance of the complete resistor after the test shall not exceed 5 %
from the value measured before the test.
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7.102.4 Operation during the application of rated static mechanical terminal loads

Twenty operating cycles with the rated power supply shall be made with the rated mechanical
static terminal loads applied at each terminal in the directions specified by the manufacturer.
When more than one load configuration (according to Table 5) is specified by the manufacturer,
the 20 operating cycles shall be repeated for each configuration. The three components of each
terminal load may be applied by a conductor pulling in the resultant direction and with the
resultant force of the three vectors.

NOTE Any possible combination of the resultant forces applied at the terminals corresponds to one load
configuration.

Exarlnples of terminal loads applied at different types of disconnectors are shown in Figure 10
and [Figure 11.

Onel|example of possible load configuration for a two columns disconnector (for installation|with
rigid|conductors) is given here below:

Ipngitudinal (straight) load applied in direction F 4 at one terminal and F,, at the opposite
terminal;
— transversal (cross) load applied in direction Fq or Fy,, at.cth terminals in the same
direction;
— Vertical load applied in direction F; at both terminals (excépt for disconnectors specifigd to
ke connected to flexible conductors).

For only manually operated disconnectors and earthing switches the number of operating cycles
is reduced to 10.

The(loads (F,, Fy,, F) shall be applied ontboth terminals at the same time for two-|and
threg¢-column disconnectors.

The|disconnector or earthing switch~-may be adjusted before the test and after having bbeen
loaded with 50 % of the rated longitudinal or perpendicular mechanical terminal force.

During each operation, the disconnector or earthing switch shall close and open correctly.

For yerification, beforetand after the complete sequence of operating cycles, 7.102.3.2 and the
appropriate comparators as required in 7.102.3.1 for mechanical endurance tests,| are
appljcable (i.e. witheut static mechanical terminal loads applied).

7.10R.5 Extended mechanical endurance tests

The [tests_defined in this subclause shall be performed on disconnectors and earthing switgches
clas$ ‘MY and M2.

In the case of disconnectors and earthing switches in GIS, the enclosure shall not be opened
during the test.

Tests shall be carried out as follows:
a) The extended mechanical endurance tests programme shall consist of a number of close-
open operations carried out in accordance with 7.102.1 and 7.102.3.1.

According to the class assigned, one of the following number of operating cycles shall be
performed:

— 2000 (for class M1);
— 10 000 (for class M2).
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After the first series of 1 000 operating cycles, some maintenance such as lubrication and
mechanical adjustment is allowed and shall be performed in accordance with the
manufacturer's instructions, and its reference included in the test report. Change of parts in
the main circuit and in the kinematic chain is not permitted.

After each next series of 1 000 operating cycles, or at maintenance intervals (if of less than
1 000 operating cycles), the operating characteristics shall be recorded and evaluated (if
power operated) at the rated pressure or voltage.

The programme of maintenance shall be defined by the manufacturer before the tests and
recorded in the test report.

Before and after the total test programme, verification of successful operation shall be
performed as required in 7.102.3.2.

Ih addition, after the total test programme, checks and tests shall be performed as\fellpws:

contact zone test (7.102.2), if applicable;

-+ verification of operation during application of rated static mechanical-terminal Ipads
(7.102.4), if applicable;

+ verification of satisfactory operation with the minimum duration .of|the operating signal
specified in the manufacturer's documentation;

-+ verification of operation of the mechanical strain-limiting devices, if any.

Disconnectors and earthing switches which are not covered by switchgear and controlgear
assgmbly standards (e.g. IEC 62271-200, IEC 62271-201 and IEC 62271-203) shall be tgsted
as fqllows, if mechanical interlocking devices are provided blocking the operating shaft or ppwer

kinematic chain.

All interlocking devices shall be submitted to S/attempts to perform close and/or open operItion
for any interlocked position of disconnector*and/or earthing switch, in order to prove compli
with|requirements in 6.12.

nce

Befdre each attempt, the interlocking devices shall be set in the position intended to prejvent

the

bperation of the switching.device and then one attempt shall be made to operatg the

interlocked switching device.\Operating forces given in 6.12 shall be employed and no

adjustment shall be made to_the switching devices or interlocking devices.

The |tests are considered satisfactory if the interlocked switching devices and the interlogking
deviges are in propéeryworking order and if the forces required to operate the switching deyices

are

practically thersame before and after the tests.

The |operating/forces are considered the same if the average value measured after the test is
within the maximum and minimum values measured before the test. At least three close/¢pen
opefrations should be performed before the test to fix the minimum and maximum valueg for

acc

ptance of the close or open operation after the test

7.103 Operation under severe ice conditions

7.103.1 General

The tests defined in this subclause shall be made only if the manufacturer claims the suitability
of disconnectors and earthing switches for operation under severe ice conditions (i. e. 10 mm
ice coating and above).

Disconnectors and earthing switches having accessories on live part like arcing horn, whips,
resistors and others shall be tested with these devices mounted.
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NOTE Formation of ice can produce difficulties in the operation of electric power systems. Under certain
atmospheric conditions, a deposit of ice can build up to a thickness that sometimes makes the operation of outdoor
switching equipment difficult.

7.103.2 Test arrangement

a)

b)

c)

d)

7.108.3 Test procedure
7.103.3.1 Checks before the formation of ice coating

Befgre testing, the disconnectar/earthing switch shall be subjected to:

All parts of the disconnector or earthing switch to be tested shall be assembled, together
with their operating mechanism, in a room which can be cooled to a temperature according
to the requirements given in 7.103.3. The energizing of heating elements of the control
mechanism is permitted during the test. Supports, operating insulators and other operating
members may be shortened to reduce the height of the assembly to suit the test facilities
available, provided the angle of rotation of the parts affected and the bending of thrust

| nkaages ramain unchanaad
A ges—+efah—dhRerahgea

Ih choosing the refrigeration capacity required, the heat content of the water with which the
pparatus under test is sprayed should be taken into account.

Q)

single-pole is tested if each pole has a separate operating mechanism, modifications of
nhounting structures, post insulators are allowed. In any cases, it is not allewed to change
he original isolating distance for the disconnector or the gap for the earthing switch.

he disconnector or earthing switch shall be tested for operation from‘the open positionfand
he closed position separately.

Prior to the test, any trace of oil or grease on parts that donot/need to be lubricated in
ervice shall be removed with an appropriate solvent. This~is because thin films of qil or
rease prevent ice from adhering and greatly change the sesults of tests.

or measurement of ice thickness, a copper bar or tube 30 mm in diameter and 1 min lghgth
hall be mounted in a horizontal position in a place/where it will receive the same general
ainfall as the apparatus under test.

'he arrangement shall allow the entire apparatus to be sprayed with artificial rain fglling
rom above at various angles, from the vertical'to 45°. The water used in the spray should
e cooled to a temperature between 0 °Grand 3 °C and shall reach the test object ifj the
quid state.

— o —h o T ¢ W o B (o N ¢ M | — ~ 5 I

8 close-open operating cycles at the rated supply and/or pressure (if any);
8 close-open manual operations if the switching device can only be operated manually,
the measurement’ of the resistance of the main circuit in accordance with 7.3.4.

During the opefating cycles, operating characteristics such as, if applicable, operating tifnes,
power consumption, maximum forces for manual operations, shall be recorded. Satisfag¢tory
operation” of control and auxiliary contacts, and position-indicating device (if any) sha|l be

verified/ It is not necessary to include all the oscillograms recorded in the type test report.

7.103.3.2 Formation of ice coating

Nature produces ice coatings which may be divided into two general categories:

a)

b)

clear ice, generally resulting from rain falling through air somewhat below the freezing point
of water;

rime ice, characterized by a white appearance, formed for example from atmospheric
moisture condensing on cold surfaces.

For type tests a coating of solid clear ice of the required thickness shall be produced according
to the procedure described below.
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a)

b)

c)

d)

7.103.3.3 Checks after the formation of ice coating
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Lower the room temperature down to 2 °C and start the spray of pre-cooled water. Continue
this spray for a minimum of 1 h while holding the room temperature between 0,5 °C and
3 °C;

Lower the room temperature down to the range between -7 °C and -3 °C while continuing
the water spray. The rate of temperature change is not critical and may be whatever is
obtainable with available refrigeration apparatus;

Hold the room temperature within =7 °C and -3 °C and continue to spray until the specified
thickness of ice can be measured on the top surface of the test bar. The amount of water
should be controlled to cause ice to build up at the rate of approximately 6 mm/h;

QTE 1 If the :nnmfm thermal nanamhp: per unit surface area of test bar and apparatils under test differ

onsiderably, even identical spraying conditions can produce very different ice coatlngs These differenges in
hickness can be minimized by short periods of spraying alternating with longer periods of cooling.

=~ QO

=

OTE 2 As aguide, it has been observed that between 20 | and 80 | per hour per m? of area sprayed is required
b cause ice to be deposited at a rate of approximately 6 mm/h.

—

iscontinue the spray and maintain the room temperature within =7 °C ,and -3 °C for a

[
geriod of at least 462 h. This ensures that all parts of the disconnector/earthing switch|and
the ice coating have reached a constant temperature.

Aftef the formation of ice coating, the satisfactory operation of the disconnector/earthing switch

shal| be checked:

if the disconnector or earthing switch is manually opgrated, the operation will be considgred
gs satisfactorily completed if the apparatus has“been operated to its final closed or ¢pen
position applying normal operating forces (be€ing permissible to remove the ice fronf the
ihsertion point of the handle);

if the disconnector or earthing switch is ele¢trically, pneumatically or hydraulically opergted,
the operation will be considered as_satisfactorily completed if the apparatus has been
gperated on the first attempt up to its*final closed or open position by the operating dgvice
qupplied at its rated voltage or pressure.

Immegdiately after the closing operation, the electrical continuity across the contacts shall be

chegked.

Wheln the disconnector/earthing switch is ice-free, it shall be subjected to the same checks of
7.1083.3.1, with the room temperature restored to normal ambient temperature (above 10|°C).
The |apparatus shall be considered to have passed the test if its mechanical and elecfrical

performance is nat affected; this condition shall be considered as met if:

—

he resistance measured before the formation of ice coating has not increased by more than
0 %;

thelvariation between the average values of each parameter, measured before the formertion
of lce r‘nating’ is within the tolerances gi\/nn hy the manufacturer

D)

The complete ice coating procedure and subsequent checks shall be performed for each
position (i.e. closed/open) on each disconnector and/or earthing switch. Ice coating shall be
naturally removed between tests, for example by leaving the apparatus enough time at
adequate room temperature.
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7.104 Low- and high-temperature tests
7.104.1 General

If the temperature limits for the service conditions of the apparatus (defined by the manufacturer)
are above +40 °C or below -5 °C, the following procedure shall be applied.

Single poles may be tested individually if each pole has a separate operating mechanism. In
the case of poles apparatus having one common operating mechanism for the poles, the
complete device shall be tested.

If the testing laboratory cannot accommodate complete standard, modifications of mounting
strugtures, post insulators or spacing, wherever possible, are permitted to enable tests‘on’poles.
In adapted arrangement, changing the original isolating distance for the disconnectoror'the gap
for the earthing switch is not allowed.

If helat sources are required, they shall be in operation.

No maintenance, replacement of parts, lubrication or readjustmentl/of the apparatus is
permissible during the tests. For insulation pressure systems the, tests shall be performgd at
rated filling pressure for insulation and/or switching. The characteristics recorded shall be wjithin
the folerances specified by the manufacturer.

7.104.2 Measurement of ambient air temperature

The |maximum temperature deviation over the height of the apparatus shall not exceed |5 K,
meapured at a distance of 1 m from the apparatus.

7.104.3 Low-temperature test

The|diagram of the test sequences andvidentification of the application points for the {ests
spegified are given in Figure 12a).
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Letters a to u identify application points\of tests specified in 7.104.3 and 7.104.4.

Figure 12 — Test sequences for low and high temperature tests

e low-temperature test is performed immediately after the high-temperature test and u
ame sample, the low-temperature test can proceed after completion of item (t) of the
erature test. In this;case, items (a) and (b) are omitted.

[he test object shall be adjusted in accordance with the manufacturer's instructions;

Characteristics and settings of the test object shall be recorded in accordance with 7.102

ressure systems shall be performed according to 7.7;

sing
igh-

0.3.2

nd at an)ambient air temperature of (20 + 5) °C (7). The tightness test for insulation

1
q
H
V

c)

\Vith the disconnector in close position and/or the earthing switch in open position, th

e air

temperature shall be decreased to the appropriate, minimum ambient air temperature (7L),
according to the service conditions defined by the manufacturer and in accordance with
Clause 4. A rate of change of (10 £ 5) K/h is recommended. For =40 °C or =50 °C a lower
rate of cooling is admitted. The disconnector shall be kept in close position and/or the
earthing switch in open position for a minimum of 12 h after the ambient air temperature
stabilises at T ;
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d)

e)

g)

h)

k)

For

During the 12-h period with the disconnector in the closed position and/or the earthing switch
in the open position at temperature T, a tightness test shall be performed on insulation

pressure systems. An increased leakage rate is acceptable, provided that it returns to the
original value when the apparatus is restored to the ambient air temperature T, and is

thermally stable. The increased temporary leakage rate shall not exceed the permissible
temporary leakage rate of Table 10 of IEC TS 62271-5:2024. This tightness test shall be
integral and performed by the accumulation method with appropriate apparatus for
measurement of SFg concentration at the low temperature of the air in the testing room. For

uniform diffusion of the SFg leaked inside the control volume, the use of a mixer or fan is
highly recommended;

After minimum 6 h at temperature 7, the disconnector that have reach the ambient

temperature (£ 2 °C in one h) shall be opened and closed and/or the earthing switch shall
he closed and opened three times at rated values of supply voltage and operating presgure,
if applicable. The operating characteristics shall be recorded;

[he low-temperature behaviour of the apparatus shall be verified, it applicable} by
isconnecting the supply of all heating devices, including also the anti-condensation heating
lements, for a duration z,. At the end of the interval ¢,, an operating‘arder, at rated vaglues

f supply voltage and operating pressure, shall be given, ifyapplicable. Then| the
isconnector shall open and/or the earthing switch shall close. The operating characterigtics
hall be recorded;

wmw O O O O

[he value of 7, up to which the apparatus is still operable, without auxiliary power tq the

eaters, is stated by the manufacturer (not less than 2 h). In the absence of su¢h a
tatement, the value is equal to 2 h;

W =l

[he disconnector shall be left in open positionand/or the earthing switch shall be Igft in
lose position for minimum 2 h;

During the 2-h period with the disconnectoriin open position and/or the earthing swit¢h in
losed position at temperature T}, a tightness test shall be performed according to 7.y for

nsulation pressure systems using a cumulative leakage method as indicated in item (d);

— 0O M 0O =

fter 2 h at temperature 7|, the dise@nnector shall be closed and/or the earthing switch ghall

e opened three times at rated values of supply voltage and operating pressurg, if
pplicable. The operating characteristics shall be recorded;

QT T

fter completing the threesclosing and the three opening operations, the air tempergture
hall be increased to ambient air temperature 7, at a rate of change of approximately 10(K/h;

[¢)Mn N

fter the apparatusthas stabilised thermally at ambient air temperature 7, a recheck ghall

e made of the @pparatus settings, and the operating characteristics shall be recorded|and
erified according to 7.102.3.2. A tightness test shall be made as in item b) for compaipison
yith the injtial characteristics.

= < O

combined function earthing switches including a disconnector function, the operation of the

discpnnéctor and the operation of the earthing switch as described in items (e) and (i) shjlsl be

spagediby 2 h or by 7, + 2 h in case of heating devices are switched off. For insulation pressure

systems a tightness test shall be performed at least once when both disconnector and earthing
switch are in the open position.

After the complete low temperature test the pressure shall not be under the minimum functional
pressure.

7.104.4 High-temperature test

The diagram of the test sequence and identification of the application points for the tests
specified are given in Figure 12b).

If the high-temperature test is performed immediately after the low-temperature test and using

the
low

same sample, the high-temperature test may proceed after completion of item (j) of the
-temperature test. In this case, items (I) and (m) below are omitted.
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d)

e)

g)

h)

For
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The test object shall be adjusted in accordance with the manufacturer's instructions;
Characteristics and settings of the test object shall be recorded in accordance with 7.102.3.2
and at an ambient air temperature of (20 + 5) °C (7). The tightness test for insulation
pressure systems shall be performed according to 7.7;

With the disconnector in closed position and/or the earthing switch in open position, the air
temperature shall be increased to the maximum ambient air temperature (Ty), declared by

the manufacturer, at a rate of change of approximately 10 K/h. The disconnector shall be
kept in close position and/or the earthing switch in open position for 6 h after the ambient
air temperature stabilises at T;

pUTITTg the 6 T perfod-withthe disconmector i close positionm and/or the eartiimg switgh in
pen position at temperature Ty, a tightness test shall be performed for insulation pressure

ystems;

(¢ T o W |

fter minimum 6 h at temperature T, the disconnector, that have reach \the ambient

emperature (x 2 °C in one h) shall be opened and/or the earthing switch 'shall be clpsed
hree times at rated values of supply voltage and operating pressure,"if applicable.[The
perating characteristics shall be recorded;

[he disconnector shall be left in open position and/or the earthing 'switch shall be left in the
losed position for 2 h;
During the 2-h period with the disconnector in the open position and/or the earthing switch
N the closed position at temperature TH, a tightness testshall be performed for insulation
ressure systems using a cumulative leakage method as.indicated in item (d) of 7.104|3;

fter 2 h at temperature Ty, the disconnector shalilbe closed and/or the earthing switch

hall be opened three times at rated values of{supply voltage and operating pressure, if
pplicable. The operating characteristics shalkbe recorded;

QD Y T MmOl Qe N

fter completing the three closing and the three opening operations, the air tempergture
hall be decreased to ambient air temperature 7, at a rate of change of approximately

0 K/h;
fter the apparatus has stabilised thermally at ambient air temperature 7, a recheck ghall

e made of the apparatus setiings, operating characteristics and tightness as in itenis (I)
nd (m) for comparison with:the initial characteristics.

(o VT o il S G ¢ M

combined function earthing switches including a disconnector function, the operation of the

discpnnector and the operation of the earthing switch as described in items (p) and (s) shalll be
spaged by 2 h. A tightoess test shall be performed at least once when both disconnector|and

eartlhing switch are/in-the open position.

Aftef the complete high-temperature test the pressure shall not be under the minimum functional

presgsure.

7.10|5 Tests to verify the proper functioning of the position-indicating device

7.105.1 General

These tests apply, when a position indicator according to 6.104.3.2 is used.

The equipment shall pass all the tests defined in 7.105.2, in order to verify both the sufficient
strength of the power kinematic chain and the reliability of the position-indicating kinematic
chain.

One test object may be used for each operation mode.
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7.105.2 Tests on the power kinematic chain and the position-indicating kinematic chain

The moving contact is locked in closed position for a disconnector and in open position for an
earthing switch.

A disconnector or earthing switch operated by a common operating device, only the moving
contact of the pole located farthest from the point of transmission of the energy from the power

sour

ce along the power kinematic chain is locked.

The tests consist of three attempts performed on the switching device with its own complete
operating device equipped with a strain limiting device (if any) and/or with a torque (f

rce)

cont

[ Wi Wi e I el ¢ 9 WL ol W ¢ T W ¢ W |

- —

No 3

Folling system (if any).
or manual operation (for dependent and for independent), the normal operation h

mployed, with a minimum of 200 N, but limited to a force of 750 N or to the operation
train-limiting device or torque (force) controlling system. This force shallbe applied hal
long the length of the gripping part of the operating handle. Where the 'operating hand
he operating device incorporates a feature which limits the operating torque (force)
witching device shall be operated until the strain-limiting device(operates, provided
he operating handle with strain-limiting device is not interchapng€able with other handl

hall be applied respectively during the attempts. In the case of the presence of a st

ntil the strain-limiting device or torque (force) controlling system operates.

ndle

hall be used to perform the attempts. During the tests, double the normal forces shall be

of a
fway
le or
the
that
BS;

or power operation (for dependent and for independent), the maximum supply voltage or
ressure for operation (if power operated or if release opetated) as defined in 5.6 and 5.8

rain-

miting device or torque (force) controlling system, the“switching device shall be operjated

djustment or replacement shall be made along the position indicating chain between the

attempts. No break on the mechanical kinematicichain shall be produced during the test, except

for s
The
of th

e moving contacts.

train limiting devices designed to break,Wwhich will have to be replaced after they break.
test is considered passed if the position-indicating device indicates correctly the posjition

If the¢ position-indicating device issmarked directly on a mechanical part of the power kinematic

chai
The
its |

encl
chai

8

8.1

N no additional test is required.

enclosure providing protection to the position-indicating kinematic chain shall be teste
P and IK (in accordance with 6.104.3.1). The blows shall be applied to the points o

.

Routiné tests

General

d for
the

psure that are likely to be the weakest in relation to the protection of the indicating kinematic

Clau

se 8 of IEC TS 62271-5:2024 is applicable with the following additions:

Addition to the list of routine tests:

a) mechanical operating tests in accordance with 8.101;

b) verification of earthing function in accordance with 8.102.

Disconnectors and earthing switches used in neutral buses integrated in enclosed switchgear
shall be tested as part of the switchgear assembly in accordance with IEC 62271-200,

IEC

62271-201 or IEC 62271-203.
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8.2 Dielectric test on the main circuit

Subclause 8.2 of IEC TS 62271-5:2024 is applicable with the following additions and/or
deviations:

In case of disconnectors or earthing switches placed
— inside sealed pressure systems, the dielectric test may be performed at rated filling pressure
for insulation;

— inside controlled or closed pressure systems, the dielectric test shall be performed at
minimum functional pressure for insulation;

br testing of earthing switches, the test voltage shall be applied with the earthing swit¢h in
he open position, between all the insulated terminals connected together and.the”bases
arthed (e.g. A-to F earthed).

m r—+ —h

8.3 | Tests on auxiliary and control circuits

Sub¢lause 8.3 of IEC TS 62271-5:2024 is applicable.

8.4 Measurement of the resistance of the main circuit

Sub¢lause 8.4 of IEC TS 62271-5:2024 is applicable only to disconnectors.

8.5 | Tightness test
Sub¢lause 8.5 of IEC TS 62271-5:2024 is applicable.

8.6 | Design and visual checks

Sub¢lause 8.6 of IEC TS 62271-5:2024 is applicable.

8.101 Mechanical operating tests

Operating tests are made to ensure that the disconnectors or earthing switches show the
spegified operating behaviour within the specified supply voltage, if any, and supply pressure
limits, if any, of their operating:mechanisms.

Duripg these tests, which'are performed without voltage on, or current flowing through the main
circyit, it shall be verified that:

the disconnegctors or earthing switches open and close correctly when their operating

rmechanisms$ are energized;

— the interlocks work properly in any interlocked position;
t

hel,position-indicating and -signalling devices indicate correctly the open and clpsed
ositions

The disconnector or earthing switch shall be subjected to the following tests:

— at specified minimum supply voltage and/or pressure (if any): five operating cycles;
— at specified maximum supply voltage and/or pressure (if any): five operating cycles;
— if adisconnector or earthing switch can be operated manually: five manual operating cycles.

During these operating cycles, the operating characteristics such as, if applicable, operating
times, power consumption, maximum forces for manual operation, shall be verified. Satisfactory
operation of control and auxiliary contacts, and position-indicating devices (if any) shall be
verified. The values of each parameter shall be within the tolerances specified by the
manufacturer.
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During these tests no adjustment shall be made and the operation shall be faultless. The closed
and open position shall be reached with the specified indication and signalling during each
operating cycle.

After these tests, no parts of the disconnector or earthing switch shall be damaged.

For disconnectors and earthing switches of U,4 2 105 kV, the mechanical operating routine tests
may be performed on sub-assemblies.

Where mechanical routine tests are performed on separate components, they shall be repeated
at sife on a complete assembled disconnector during the commissioning tesis. The same
numper of operations as specified in 7.102.3.2 shall be performed.

8.102 Verification of earthing function

The |earthing function shall be verified according to the manufacturer's specification. Hows
test jof electrical continuity shall be performed. Some examples of other rOutine tests that
be specified are as follows:

gontact resistance;
gontact pressure;

<

isual inspection;
dimension check;

glectrical continuity.
Guide to the selection of disconnectors'and earthing switches (informatiy

General

Sub¢lause 9.1 of IEC TS 62271-5:202445 applicable with the following additions:

the selection of disconnegtors and earthing switches, the following conditions

requirements at site should be/considered:

gontinuous current load.and overload conditions;
gxisting fault conditions;
gtatic and dynamic terminal loads resulting from the substation design;

—

se of rigid-or flexible conductors to be connected to the disconnector or earthing switg
b which the separated contact is mounted,;

—

gnvironnemental conditions (climat, pollution, etc.);

otal

bver,
can

e)

and

h or

Ititude of the substation site;

Q)

required operational performance (mechanical endurance);

switching requirements (short-circuit making capacity of earthing switches).

When selecting a disconnector or earthing switch, due allowance should be made for the likely
future development of the system so that the disconnector or earthing switch is suitable not
merely for immediate requirements, but also for those of the future.

9.2

Selection of rated values

Subclause 9.2 of IEC TS 62271-5:2024 is applicable.
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9.2.101 General

All rated characteristics and classes of a disconnector or earthing switch given in Clause 5
should be considered, as far as applicable, together with 9.2.102 to 9.2.107.

9.2.102 Selection of rated voltage and preferred rated insulation level

The rated voltage of the disconnector or earthing switch should be chosen so as to be at least
equal to the highest voltage of the system at the point where the disconnector or earthing switch
is to be installed.

The frated voltage of a disconnector or earthing switch should be selected from the rated ndlues
and [their related insulation levels given in 5.2, 5.3 of IEC TS 62271-5:2024 and 5.8) of| this
docyment.

For |disconnectors and earthing switches installed at high altitudes, refer to 4.2.2 of
IEC[TS 62271-5:2024.

9.2.103 Selection of rated continuous current

The [rated continuous current of a disconnector should be selected“from the standard vdlues
given in 5.4 of IEC TS 62271-5:2024.

It shjould be noted that disconnectors have no standardized\continuous overcurrent capalility.
When selecting a disconnector, therefore, the rated continuous current should be such as to
makeg it suitable for any load current that may occur ifnservice. Where intermittent overcurnents
are ¢xpected to be frequent and severe, the manufacturer should be consulted.

9.2.104 Selection of rated contact zone

For proper function of a divided support disconnector or earthing switch, the user should ensure
that the fixed contact stays within the limits given in 5.101 by considering the service condifions
when specifying the substation design*and the cantilever strength of the insulators.

When selecting the rated contact zone, the user should verify that the rated contact zone
spegified by the manufactarer is not exceeded in its specific application for the following
additional constraints, if applicable:

g longitudinal deflection resulting from wind acting on other connected components that are
perpendicular, to.the bus work and from equipment movement;

perpendicular deflection resulting from forces from wind on other connected components
hat are pérpendicular to the bus work and from equipment movement;

|
Q

—

vertical deflection resulting from other vertical loads hung from the bus and from operating
bads imposed by the operation of other equipment connected to the bus.

|
Q

9.2.105 Selection of rated static mechanical terminal load

The rated static mechanical terminal load should be selected based on the requirements of
5.102 and the definition of 3.7.118. The most disadvantageous conditions should be considered
by the user when specifying the rated static terminal loads.

To calculate the required static terminal loads as well as the required strength of insulators, the
forces resulting from the conductors connected to the disconnector or earthing switch, including
the forces of wind and ice (if applicable) and minimum specified ambient air temperature on
these conductors should be considered.
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9.2.106 Selection of rated short-time withstand current and of rated duration of short-

circuit

Subclauses 5.5.2 and 5.5.4 of IEC TS 62271-5:2024 are applicable.

NOTE For short-time currents it can be considered that the thermal stress is constant when 727 = constant.

9.2.107 Selection of rated peak withstand current

The selected disconnector or earthing switch should have a rated peak withstand current not

less

than the highest peak value of the fault current occurring in the actual system

Sub¢lause 5.5.3 of IEC TS 62271-5:2024 should be considered.

9.3

Sub¢lause 9.3 of IEC TS 62271-5:2024 is applicable.

9.4

Sub¢lause 9.4 of IEC TS 62271-5:2024 is applicable.

9.5

Sub¢lause 9.5 of IEC TS 62271-5:2024 is applicable with the following additions.

9.5.1

For the normal and special service conditions for\disconnectors and earthing switches, Clau

of IB

For disconnectors and earthing switches, pollution conditions in certain areas both outd

and
Whe

the gesign and materials used with the disconnector or earthing switch. In these conditi

care
coul

For
perf
artifi

NOTE

creeq
dista

Cable-interface considerations

Continuous or temporary overload due to changed service conditions

Environmental aspects

01 Local environmental conditions

C TS 62271-5:2024 applies.

indoors are unfavourable on aceount of smoke, chemical fumes, salt-laden spray,
re such adverse conditions are’known to exist, special consideration should be givg

should be taken when_ considering the performance of parallel insulation. Pollution {
i be necessary to be performed on the disconnector or the earthing switch.

nsulators normally)exposed to the atmosphere, refer to 6.15 of IEC TS 62271-5:2024.
brmance of an insulator in polluted atmospheres also depends on the frequency with w
cial washing-or other pollution control methods are carried out or natural cleaning occ

Insulatordesigns which have been proved by testing to fulfil the requirements of the user, can have a ng
age distance smaller than that given by the product of the rated voltage and the minimum specific cree
ce’.

se 4

pors
etc.
n to
ons,
ests

The
hich
urs.

minal
page

For open-terminal, indoor installations in coastal areas where salt deposit is a problem, it is
recommended, for U4 2 105 kV, to use equipment with outdoor insulation as this is more readily

available than special indoor insulation. The use of GIS installations is also possible.

If a disconnector or earthing switch is to be located where the wind speed exceeds 34 m/s, this
should be stated in the enquiry.

If a disconnector or earthing switch is to be located in a surrounding where an ice-coating with
a thickness exceeding 1 mm is expected, this should be stated in the enquiry, taking 7.103 into
consideration.
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10 Information to be given with enquiries, tenders and orders

10.1

General

Subclause 10.1 of IEC TS 62271-5:2024 is applicable.

10.2

Information with enquiries and orders

Subclause 10.2 of IEC TS 62271-5:2024 is replaced by the following:

Wh

ion,

whe

DD

nanalicinaforororderina-a-—dicconnectaoraoran-aarthina-cwiteh tha faollowvwina infoarna o
e g—ToT—0O1 e g Gt e Cto Ot Cart g oWttt e o oYW g Ot

e applicable, should be supplied by the enquirer:

articulars of system, i.e. nominal and highest voltages;

ervice conditions, including minimum and maximum ambient air temperatures if diffg
rom the normal values (refer to Clause 9), altitude if over 1 000 m, ice and any sp
onditions likely to exist or arise, for example unusual exposure t6 steam or vap
noisture, fumes, explosive gases, excessive dust or salt air (see 9.5,101);

haracteristics of the disconnector or earthing switch. The following information shoul
iven:

) indoor or outdoor installation;
) unidirectional or bidirectional;
) rated voltage (see 5.2);

) Preferred rated insulation level where a choice\exists between different insulation le
corresponding to a given rated voltage or; if\other than rated, desired insulation
(see 5.3);

rated continuous current (I,4) (for discénnectors only) (see 5.4);

rated short-time withstand currents(y, 4), (see 5.5.2);

)

)

) rated peak withstand current (Ipd) (see 5.5.3),

) rated duration of short-circuit (if different from 1 s), (see 5.5.4);
) rated static mechanical\terminal loads, if applicable (see 5.102);

0)use of rigid or flexible conductors to be connected to the disconnector or earthing sy
or to which the separated contact is mounted, if applicable (see 5.102);

1) mounting caonditions and HV connections, for example hanging arrangement of the {
contact oftthe disconnector and earthing switch; support structure to be supplied
the equipment or not, if applicable;

switch:

rent
bcial
our,

d be

vels
evel

vitch

ixed
with

2)requirements for insulators (if applicable) to be used with the disconnector and earthing

%</ class of pollution taken from IEC TS 60815-1 [3];

1
1
1
1
1

— profile of the sheds (if applicable); taken from IEC TS 60815 (all parts) [2];
— seeitem 11);

required contact zone (see 5.101); if applicable;

operation under severe ice conditions (see 5.105), if applicable;

3)
4)
5)rated mechanical endurance class, if different from MO (see 5.103 and 5.104);
6)degree of protection for the enclosure and partitions (if any of both);

7)

circuit diagrams;
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