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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 105: Alternating current switch-fuse combinations

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of/the YeC is to promote

this end and in addition to other activities, the IEC publishes International Stapdards eir preparation is
entrusted to technical committees; any IEC National Committee interested j with may
participate in this preparatory work. International, governmental and non-governme g zati liaising
with the IEC also participate in this preparation. The € W grnational
Organization for Standardization (ISO) in accordance with conditions deter between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters™e re arly as possible, an
|nternat|ona| consensus of oplnlon on the relevant subjects since eac nittee has representation

3) The documents produced have the form of recommendationg for
of standards, technical specifications, technical reports
Committees in that sense.

61 ey ar& accepted by the National
)

4) In order to promote international unificafion, IEC National Committ undertake to apply IEC International

5) val gnd cannot be rendered responsible for any

6) of this International Standard may be the subject
of patent rights. The IE( e for jdentifying any or all such patent rights

International St r 105\has_been prepared by subcommittee 17A, High-voltage

switchgear and ear, oNECYechhjcal’committee 17: Switchgear and controlgear.

7 A reference table to explain the new numbering in this
is foreword.

based the following documents:

FDIS Report on voting
17A/633/FDIS 17A/640/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 3.

This standard should be read in conjunction with IEC 60694, second edition, published in
1996, to which it refers and which is applicable, unless otherwise specified. In order to
simplify the indication of corresponding requirements, the same numbering of clauses and
subclauses is used as in IEC 60694. Amendments to these clauses and subclauses are given
under the same numbering, whilst additional subclauses are numbered from 101.
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Annex A is for information only.
Annex B forms an integral part of this standard.

The committee has decided that the contents of this publication will remain unchanged until 2013.
At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

New numbering

In accordance with the decision taken at the joint SC 17A/SC 17C ingY ] rt, June
1998 (item 20.7 of 17A/535/RM), a common numbering sys i B e S of the
standards falling under the responsibility of SC 17A and S . h the main

a) Common standards prepared by SC 17A and
b) Standards of SC 17A will start witQ IEC

c) Standards of SC 17C will start with IE

d) Guides prepared by SC 17A and S

The following table provi

numbering.

new
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Common numbering of IEC 62271 standards falling under the responsibility

of sub-committees 17A and 17C *

IEC 62271 HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR Old
L. i IEC number,

Part Original title if any

001 Common specifications for high-voltage switchgear and controlgear standards 60694

100 High-voltage alternating current circuit-breakers 60056

101 Synthetic testing of high-voltage alternating current circuit-breakers 60427

102 Alternating current disconnectors and earthing switches 60129

103 Switches for rated voltages above 1 kV and less than 52 kV 60265-1

N

104 High-voltage switches for rated voltages of 52 kV and above /\Q (\ 60265-2

105 Alternating current switch-fuse combinations \ \ >50420

106 High-voltage alternating current contactors and contactor-basec%ab!-\\lgrté\s 60470

107 High-voltage alternating current switchgear-fuse combinatiyﬂ\\ \\\ \ New

108 Switchgear having combined functions \\ \ > New

109 Alternating-current series capacitor by-pass switch ) \

200 AC metal enclosed switchgear and controlgear for fated vpltages boM and up 60298
to and including 52 kV (\ N\

201 AC insulation-enclosed switchgedr and_co trcﬁ;e r forr ted\Lo)ta above 1 kV and 60466
up to and including 38 kV

202 High-voltage/low-voltage prefabricﬁ% sub}t{t})@ 61330

203 Gas-insulated metal-enclosed swi&chge@'r\kq r;fkq\glta%s of 72,5 kV and above 60517

204 Rigid high-voltages gas-insufa tr sm\s\io) linesor rated voltages of 72,5 kV and 61640
above

300 Guide for seis}r}r\qua\i\@atior(o\f@gh- cm‘ag.e_al‘{ernating current circuit-breakers 61166

301 High-We é{gernati@%ent\si\rc i{-breakers — Inductive load switching 61233

302 High-\%{@@é Iternating™qurreny circujt-breakers — Guide for short-circuit and 61633
switching t{ét%%{ res fQr metal-enclosed and dead tank circuit-breakers

303 High-veflta itchgearand conftolgear — Use and handling of sulphur hexafluoride 61634
(SFAin ighyvoltage syitc and controlgear

304 Additio qui ew enclosed switchgear and controlgear from 1 kV to 72,5 kV 60932
to be us&d sewere chigratic conditions

305 & C}N%:&o tions Yor gas-insulated metal-enclosed switchgear for rated voltages of 60859

5 kMand ab — Fluid-filled and extruded insulation cables — Fluid-filled and dry

typecable-texminations

306 Direct thion between power transformers and gas-insulated metal-enclosed 61639
switchgear for rated voltages of 72,5 kV and above

307 High-voltage switchgear and controlgear — The use of electronic and associated 62063
technologies in auxiliary equipment of switchgear and controlgear

308 Guide for asymmetrical short-circuit breaking test duty T100a 62215

* The table is subject to change pending the transfer of technical reports to standards.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 105: Alternating current switch-fuse combinations

1 General

1.1  Scope

This part of IEC 62271 applies to three-pole units for public and industrial 4
which are functional assemblies of switches including switch-disco
limiting fuses designed so as to be capable of

thution systems

— breaking, at the rated recovery voltage, any current up to and p ated short-
circuit breaking current,

— making, at the rated voltage, circuits to which the ra 3 king current
applies.

It does not apply to fuse-circuit-breakers, fuse-conta
to combinations incorporating single capacitor bap

constitute a functional assembly. Each s
of fuse defines one type of combination:

ned by its type designation and a list of selected fuses
-called “reference list of fuses”. Compliance with this

tof the switch alone. They are fitted with strikers in order both to open
automatically atkthreeypoles of the switch on the operation of a fuse and to achieve a correct
operation at values of fault current above the minimum melting current but below the minimum
breaking current of the fuses. In addition to the fuse strikers, the combination may be fitted
with either an over-current release or a shunt release.

NOTE In this standard the term “fuse” is used to designate either the fuse or the fuse-link where the general
meaning of the text does not result in ambiguity.

This standard applies to combinations designed with rated voltages above 1 kV up to and
including 52 kV for use on three-phase alternating current systems of either 50 Hz or 60 Hz.

Fuses are covered by IEC 60282-1.
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Switches, including their specific mechanism, should be in accordance with IEC 60265-1
except for the short-time current and short-circuit making requirements where the current-
limiting effects of the fuses are taken into account.

Earthing switches forming an integral part of a combination are covered by IEC 62271-102.

1.2 Normative references

Subclause 1.2 of IEC 60694 is applicable with the following additions.

IEC 60265-1:1998, High-voltage switches — Part 1: Switches for rated voltages above 1 kV
and less than 52 kV

IEC 60282-1:2002, High-voltage fuses — Part 1: Current-limiting fuses

IEC 60694:1996, Common specifications for high-voltage swi
standards

IEC 60787:1983, Application guide for the selection of fu
transformer circuit applications

IEC 62271-100:2001, High-voltage switchgear an
alternating-current circuit-breakers

Clause 2 of IEC 6069

3 DefinitionQ

271, the definitions of IEC 60050(441) and IEC 60694,
ply.

3.2 Assemblies

None.

3.3 Parts of assemblies

None.
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3.4 Switching devices

3.4.101

switch-fuse combinations (includes fuse-switch combinations)

combination of a three-pole switch with three fuses provided with strikers, the operation of
any striker causing all three poles of the switch to open automatically

3.4.102
switch-fuse combinations base (or combination base)
switch-fuse combination without fuse-links mounted

3.4.103
switch-fuse
[IEV 441-14-14]

3.4.104
fuse-switch
[IEV 441-14-17]

3.4.105
switch-disconnector
[IEV 441-14-12]

3.4.106

release operated combination
combination in which automatic opening of the s
current release or a shunt release

n also be initiated by either an over-
3.5 Parts of switching de

3.5.101
release

[IEV 441-15-17]

3.5.102
over-curre

shunt release
[IEV 441-16-41]

3.6 Operation

3.6.101
independent manual operation (of the switch)
[IEV 441-16-16]

3.6.102
stored energy operation (of the switch)
[IEV 441-16-15]
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3.7 Characteristic quantities

3.7.101
prospective current (of a circuit and with respect to a switching device or a fuse)
[IEV 441-17-01]

3.7.102
prospective peak current
[IEV 441-17-02]

3.7.103
maximum prospective peak current
[IEV 441-17-04]

3.7.104
prospective breaking current
[IEV 441-17-06]

3.7.105
breaking current
[IEV 441-17-07]

3.7.106

minimum breaking current
[IEV 441-18-29]

3.7.107

short-circuit making cap
[IEV 441-17-10]

3.7.108
cut-off currentQ
let-through currerit

[IEV 441-17-12]

NOTE Above thiswalue the three-phase current is interrupted by the fuse only. Immediately below this value, the
current in the first-polecto-glear is interrupted by the fuse and the current in the other two poles by the switch, or by
the fuses, depending on“the tolerances of the fuse time current characteristic and the fuse-initiated opening time
of the switch.

3.7.110
take-over current
[IEV 441-17-16]

3.7.111

minimum take-over current (of a release-operated combination)

current determined by the point of intersection of the time-current characteristics of the fuse
and the switch corresponding to

a) the maximum break time plus, where applicable, the maximum operating time of an
external over-current or earth-fault relay,

b) the minimum pre-arcing time of the fuse

See Figure 12.
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3.7.112

maximum take-over current (of a release-operated combination)

current determined by the point of intersection of the time-current characteristics of the fuse
and the switch, operated by the release

3.7.113
fused short-circuit current
[IEV 441-17-21]

3.7.114
applied voltage
[IEV 441-17-24]

3.7.115
recovery voltage
[IEV 441-17-25]

3.7.116
transient recovery voltage (TRV)
[IEV 441-17-26]

3.7.117

power-frequency recovery voltage
[IEV 441-17-27]

3.7.118

prospective transient recovery voltag

[IEV 441-17-29]

3.7.119

fuse-initiated o ing.ti

time taken from ins ing”in the fuse commences to the instant when the
arcing contacts have o

3.7.120

release- |n|t : of the switch)

release-i defined according to the tripping method as stated below with
any time-deta e forming an integral part of the switch adjusted to a specified setting:

a) for a swi Ri any form of auxiliary power, interval of time between the instant of

energizing the opgning release, the switch being in the closed position, and the instant
when the arcing~eodntacts have separated in all poles.

b) for a switch tripped (other than by the striker) by a current in the main circuit without the
aid of any form of auxiliary power, interval of time between the instant at which,
the switch being in the closed position, the current in the main circuit reaches the
operating value of the over-current release and the instant when the arcing contacts
have separated in all poles

3.7.121

minimum release-initiated opening time (of the switch)

release-initiated opening time when the specified setting of any time-delay device forming an
integral part of the switch is its minimum setting
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3.7.122

maximum release-initiated opening time (of the switch)

release-initiated opening time when the specified setting of any time-delay device forming
an integral part of the switch is its maximum setting

3.7.123
break-time
[IEV 441-17-39]

3.7.124
arcing time (of a pole or a fuse)
[IEV 441-17-37]

3.8 Fuses

3.8.101

reference list of fuses
list of fuses defined by the manufacturer for a given type @
which compliance to the present standard of all corres
assessed

3.8.102
fuse-base

fuse mount
[IEV 441-18-02]

3.8.103

striker

[IEV 441-18-18]

3.8.104 Q
pre-arcing time

melting time

[IEV 441-18-2

3.8.106

arcing time (of a pole or a fuse)
[IEV 441-17-37]

3.8.105

operating
total clearing
[IEV 441-18-

3.8.107
PPt — Joule integral
[IEV 441-18-23]
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