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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 104: Alternating current switches
for rated voltages of 52 kV and above

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The object| of IEC\s to promote

international co-operation on all questions concerning standardization in the electfical and

this end and in addition to other activities, IEC publishes International Stangdarg Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ittee’interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in fki . |E aborates closely
with the International Organization for Standardization (ISO) in accorda v

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

AttentionN M o
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standard IEC 62271-104 has been prepared by subcommittee 17A: High-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This standard cancels and replaces IEC 60265-2 (1988).

The main changes with respect to IEC 60265-2 are as follows:

alignment with IEC 62271-1 and IEC 62271-100;

requirements for capacitive current switching aligned with those in IEC 62271-100: classes
C1 and C2 are introduced.
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The text of this standard is based on the following documents:

FDIS Report on voting
17A/857/FDIS 17A/865/RVD

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

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

This standard is to be read in conjunction with IEC 62271-1 (200
IEC 62271-102 (2001) and IEC 62271-110 (2005). In order to simpli

EC 62271-100,

IEC 62271-1. Modifications to these clauses and subclauses arg \g Re same
numbering, whilst additional subclauses are numbered from 101.

* reconfirmed,
* withdrawn,
» replaced by a revised edition, or

@&@
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 104: Alternating current switches
for rated voltages of 52 kV and above

1 General

1.1 Scope

This part of IEC 62271 is applicable to three-pole alternating curreny es for rated
voltages 52 kV and above, having making and breaking current rating d outdoor
installations, and for rated frequencies up to and including 60 Hz.

IEC 62271-102.

NOTE 3 Earthing switches are not covered b
are covered by IEC 62271-102.

The main object of this standard
transmission and distribution systems,

— carrying shor@}
— switching of m

— switching of ng

A further objest of this standard is to establish requirements for limited-purpose and special-
purpose switches™sed in transmission and distribution systems.

Limited-purpose switches shall comply with one or more of the service applications indicated
above.

Special-purpose switches may comply with one or more of the service applications indicated
above and, in addition, shall be suitable for one or more of the following applications:

— switching single capacitor banks;

— switching back-to-back capacitor banks;

— switching shunt reactors including secondary or tertiary reactors switched from the primary
side of the transformer;

— applications requiring an increased number of operating cycles;
— switching under earth fault conditions in non-effectively earthed neutral systems.
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1.2 Normative references

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

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

IEC 60059, IEC standard current ratings

IEC 60071 (all parts), Insulation co-ordination

IEC 60071-1: Insulation co-ordination — Part 1: Definitions, principles a

switching

2 Normal an@e

For the purpqeses\of\this
and IEC 6007 14,

dbcument, definitions of general terms are based on IEC 60050-441

Additional terms and definitions are based solely on IEC 60050-441.

3.1 General terms

No particular definitions.

3.2 Assemblies

No particular definitions.

3.3 Parts of assemblies

No particular definitions.



62271-104 © IEC:2009 -9-

3.4 Switching devices

3.4.101
switch
switching device capable of making, carrying and breaking currents under normal circuit
conditions, which may include specified operating overload conditions and also carrying for a
specified time currents under specified abnormal circuit conditions, such as those of short-
circuit

[IEV 441-14-10]

3.4.102

switch-disconnector
switch which, in the open position, satisfies the isolating requireme
disconnector

yecified for a

[IEV 441-14-12]

3.4.103
general-purpose switch
switch capable of performing, with currents up to its rg

currents

NOTE Refer to 4.108 for specific ratings of a

3.4.104
limited-purpose switch

purpose switch

3.4.105

special-purpose swit
switch suitable @N
switch

3.4.107

class C2 switch

special-purpose switch with very low probability of restrike during capacitive current breaking
as demonstrated by specific type tests

3.4.108

single capacitor bank switch

special-purpose switch intended for switching of a single capacitor bank with charging
currents up to its rated single capacitor bank breaking current

3.4.109

back-to-back capacitor bank switch

special-purpose switch intended for breaking capacitor bank-charging currents, with one or
more capacitor banks connected to the bus or supply side of the switch, up to its rated back-
to-back capacitor bank breaking current. The switch shall be capable of making the
associated inrush current, up to its rated capacitor bank inrush making current
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3.4.110
shunt reactor switch

special-purpose switch intended for switching a shunt reactor, including secondary or tertiary
reactors switched from the primary side of the transformer

3.5 Parts of switches

No particular definitions.

3.6 Operation

No particular definitions.

3.7 Characteristic quantities

3.7.101
breaking capacity (of a switching device or a fuse)

NOTE 1 The voltage to be stated and the conditions to be pres
bank breaking capacity, etc.
[IEV 441-17-08]

3.7.102
mainly active load breakj ac
breaking capacity when“Qpehi i i oad circuit in which the load can be

3.7.103 @
no-load transfor areg

breaking capacity wi

3.7.104

closed-loop‘brea

breaking gpening a closed transmission line loop circuit, or a transformer in
paraIIeI with ORg nore ansformers e a circuit in which both sides of the SW|tch remain

substantially les than the system voltage

3.7.105
cable-charging breaking capacity
breaking capacity when opening a cable circuit at no load

3.7.106
line-charging breaking capacity
breaking capacity when opening an overhead line circuit at no load

3.7.107
busbar charging breaking capacity
breaking capacity when opening a busbar circuit at no load

3.7.108

single capacitor bank breaking capacity

breaking capacity when opening a single capacitor bank circuit connected to a supply that
does not include another capacitor bank adjacent to the bank being switched
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3.7.109

back-to-back capacitor bank breaking capacity

breaking capacity when opening a capacitor bank circuit connected to a supply that includes
one or more capacitor banks adjacent to the bank being switched

3.7.110

capacitor bank inrush making current

high frequency and high magnitude current occurring when closing a capacitor bank circuit
onto a supply including one or more capacitor banks adjacent to the bank being switched

NOTE The frequency and magnitude of the inrush current depend upon the values of capacitance and the values
of the inductance between the capacitor banks.

3.7.111

shunt reactor breaking capacity
breaking capacity when opening a shunt reactor circuit, includj
reactors switched from the primary side of the transformer

nda tertiary

3.7.112
earth-fault breaking capacity
breaking capacity in the faulty phase of a non-effg

3.7.113

3.7.114
breaking current (of
currentin a pole of as

breaking proces@
[IEV 441-17-07]
3.7.115

(peak)-maki
peak valug of

NOTE 1 The peakwyalue Way differ from one pole to another and from one operation to another as it depends on
the instant of current initiajion relative to the wave of the applied voltage.

NOTE 2 Where, for a polyphase circuit, a single value of (peak) making current is referred to, it is, unless
otherwise stated, the highest value in any phase.

3.7.116

short-circuit making capacity

making capacity for which the prescribed conditions include a short-circuit at the terminals of
the switching device

[441-17-10]

3.7.117

simultaneity between poles

maximum difference between the instant of contact touch in the first pole and the last pole
when closing and the maximum time difference between the instant of contact separation
between the first pole and the last pole when opening
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4 Ratings1
Clause 4 of IEC 62271-1 is applicable with the additions indicated below.

41 Rated voltage (U,)

Subclause 4.1 of IEC 62271-1 is applicable.

4.2 Rated insulation level

Subclause 4.2 of IEC 62271-1 is applicable.

4.3 Rated frequency (f;)

Subclause 4.3 of IEC 62271-1 is applicable.

4.4 Rated normal current and temperature rise (1)

Subclause 4.4 of IEC 62271-1 is applicable.

4.5 Rated short-time withstand current (1)
Subclause 4.5 of IEC 62271-1 is applicable.
4.6 Rated peak withstand current

4.7 Rated duration of Sho

Subclause 4.7 of IEC
4.8 Rated su@v \
circuits (U,

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

d opening devices and of auxiliary and control

-1 is applicable.

4.10 Rated pressur€ of compressed gas supply for controlled pressure systems

Subclause 4.10 of IEC 62271-1 is applicable.

4.11 Rated filling levels for insulation and/or operation

Subclause 4.11 of IEC 62271-1 is applicable.

1 Note concerning the rated values:

In English, the terms “rated making current” and “rated breaking current” are now used where formerly “rated
making capacity” and “rated breaking capacity” were used, the intended meaning being adequately conveyed
by the use of “rated”. In French, the terms “pouvoir de fermeture assigné” and “pouvoir de coupure assigné”
continue to be used.
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4.101 Rated earth fault breaking current

The rated earth fault breaking current, for a non-effectively earthed neutral system is the
maximum earth fault current in the faulted phase that the switch shall be capable of breaking
at its rated voltage.

NOTE The TRV (transient recovery voltage) of an isolated neutral system is more severe than the TRV of a
resonant earthed system, even if detuned.

4.102 Rated short-circuit making current

The rated short-circuit making current is the maximum peak prospecti urrent that the

switch shall be capable of making at its rated voltage.

4.103 Rated mainly active load-breaking current

be capable of breaking. Separate rai
transformer current may be assigned.

4.105 Rated capacitiv

4.105.1 Rated line

The rated Iine-c
shall be capable of Br¢

The rated capacitorank breaking current is the maximum capacitor current the switch shall
be capable of breaking at the rated voltage under the conditions of use and behaviour
prescribed in this standard. The breaking current refers to the switching of a shunt capacitor
bank where no shunt capacitors are connected to the source side of the switch.

4.105.4 Rated back-to-back capacitor bank breaking current

The rated back-to-back capacitor bank breaking current is the maximum capacitor bank
breaking current that the switch shall be capable of breaking at its rated voltage with one or
more capacitor banks connected on the supply side of the switch adjacent to the bank being
switched, such as to produce the rated capacitor bank inrush making current.

This breaking current refers to the switching of a shunt capacitor bank where one or several
shunt capacitor banks are connected to the source side of the switch giving an inrush making
current equal to the rated back-to-back capacitor bank inrush making current.

NOTE Similar conditions could apply for switching at substations with cables.



