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PREFACE

This Standard was prepared by the Standards Australia Committee EL-007, Industrial Switchgear and
Controlgear.

The objective of this Standard is to specify requirements for three-pole units for public and industrial
distribution systems, which are functional assemblies of switches including switch-disconnectors and
current limiting fuses.

This Standard is identical with, and has been reproduced from IEC 62271-105 Ed.2.0 (2012), High-
voltage switchgear and controlgear, Part 105: Alternating current switch-fuse combinations for rated
voltages above 1 kV up to and including 52 kV.

This Standard is to be read in conjunction with IEC 62271-1 (which has been adopted as AS 62271.1)
and to which it refers and which is applicable, unless otherwise specified in this Standard. In order to
simplify the indication of corresponding requirements, the same numbering of clauses is used as in
IEC 62271-1. Variations to these clauses are given under the same numbering, while additional
subclauses are numbered from 101.

As this Standard is reproduced from an International Standard, the following applies:
(a)  In the source text ‘this part of IEC 62271’ should read ‘this Australian Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian Standards, as

follows:

Reference to International Standard Australian Standard

IEC AS

62271 High-voltage switchgear and 62271 High-voltage switchgear and controlgear
controlgear

62271-1%  Part 1: Common specifications 62271.1* Part 1: Common specifications

62271-100 Part 100: Alternating-current circuit- 62271.100 Part 100: High-voltage alternating-
breakers current circuit-breakers (IEC 62271-100,

Ed.1.2 (2006) MOD)

62271-102 Part 102: Alternating current 62271.102 Part 102: Alternating current

disconnectors and earthing switches disconnectors and earthing switches

(IEC 62271-102, Ed.1.0 (2003) MOD)

Only normative references that have been adopted as Australian or Australian/New Zealand Standard
have been listed.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.

* The source text specifically references the 2007 edition of IEC 62271-1. IEC released an Amendment to that edition in
2011 and incorporated it into IEC 62271-1 Ed.1.1 (2011). The IEC incorporated edition was adoptedﬁé%éfﬁ]h.b—
2012. For the application of this Standard, the Australian adoption of IEC 62271-1 is recommended. nts
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AUSTRALIAN STANDARD

High-voltage switchgear and control gear

Part 105:
Alternating current switch-fuse combinations for rated voltages above 1
kV up to and including 52 kV

1 General

1.1 Scope
Subclause 1.1 of IEC 62271-1:2007 is not applicable, and is replaced as follows:.

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

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

— making, at the rated voltage, circuits to which the rated short-circuit breaking current
applies.

It does not apply to fuse-circuit-breakers, fuse-contactors, combinations for motor-circuits or
to combinations incorporating single capacitor bank switches.

In this standard, the word “combination” is used for a combination in which the components
constitute a functional assembly. Each association of a given type of switch and a given type
of fuse defines one type of combination.

In practice, different types of fuses may be combined with one type of switch, which give
several combinations with different characteristics, in particular concerning the rated currents.
Moreover, for maintenance purposes, the user should know the types of fuses that can be
combined to a given switch without impairing compliance to the standard, and the
corresponding characteristics of the so-made combination.

A switch-fuse combination is then defined by its type designation and a list of selected fuses
is defined by the manufacturer, the so-called “reference list of fuses”. Compliance with this
standard of a given combination means that every combination using one of the selected
fuses is proven to be in compliance with this standard.

The fuses are incorporated in order to extend the short-circuit breaking rating of the
combination beyond that of the switch alone. They are fitted with strikers in order both to open
automatically all three poles 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, shall be in accordance with |IEC 62271-103
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

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

Subclause 1.2 of IEC 62271-1:2007 is applicable with the following additions:
IEC 60282-1:2009, High-voltage fuses — Part 1: Current-limiting fuses

IEC/TR 60787:2007, Application guide for the selection of high-voltage current-limiting fuse-
links for transformer circuits

IEC 62271-1:2007, High-voltage switchgear and controlgear — Part 1: Common specifications

IEC 62271-100:2008, High-voltage switchgear and controlgear — Part 100: Alternating-current
circuit-breakers

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

IEC 62271-103:2011, High-voltage switchgear and controlgear — Part 103: Switches for rated
voltages above 1 kV up to and including 52 kV

2 Normal and special service conditions

Clause 2 of IEC 62271-1:2007 is applicable.

3 Terms and definitions
Clause 3 of IEC 62271-1:2007 is applicable with the the following additions.

3.1 General terms

Subclause 3.1 of IEC 62271-1:2007 is applicable.

3.2 Assemblies of switchgear and controlgear

Subclause 3.2 of IEC 62271-1:2007 is applicable.

3.3 Parts of assemblies

Subclause 3.3 of IEC 62271-1:2007 is applicable.

3.4 Switching devices

Subclause 3.4 of IEC 62271-1:2007 is applicable, with the following additions
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3.4.101

switch-fuse combination

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

Note 1 to entry: The switch-fuse combination includes fuse-switch combination.

3.4.102

switch-fuse combination base

combination base

switch-fuse combination without fuse-links mounted

3.4.103
switch-fuse
switch in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:2007, 441-14-14]

3.4.104
fuse-switch
switch in which a fuse-link or a fuse-carrier with fuse-link forms the moving contact

[SOURCE: IEC 60050-441:2007, 441-14-17]

3.4.105

switch-disconnector

switch which, in the open position, satisfies the isolating requirements specified for a
disconnector

[SOURCE: IEC 60050-441:2007, 441-14-12]

3.4.106

release operated combination

combination in which automatic opening of the switch can also be initiated by either an over-
current release or a shunt release

3.5 Parts of switchgear and controlgear

Subclause 3.5 of IEC 62271-1:2007 is applicable, with the following additions.

3.5.101

release (of a mechanical switching device)

device, mechanically connected to a mechanical switching device, which releases the holding
means and permits the opening or the closing of the switching device

[SOURCE: IEC 60050-441:2007, 441-15-17]

3.5.102
over-current release

release which permits a mechanical switching device to open with or without time-delay when
the current in the release exceeds a predetermined value

Note 1 to entry: This value can in some cases depend upon the rate-of-rise of current.

[SOURCE: IEC 60050-441:2007, 441-16-33]
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Note 1 to entry: The source of voltage may be independent of the voltage of the main circuit.

[SOURCE: IEC 60050-441:2007, 441-16-41]

3.6 Operation

Subclause 3.6 of IEC 62271-1:2007 is applicable, with the following additions.

3.6.101

independent manual operation (of a 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 60050-441:2007, 441-16-16]

3.6.102

stored energy operation (of a mechanical switching device)

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

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

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

[SOURCE: IEC 60050-441:2007, 441-16-15]

3.7 Characteristic quantities

Subclause 3.7 of IEC 62271-1:2007 is applicable, with the following additions.

3.7.101

prospective current (of a circuit and with respect to a switching device or a fuse)

current that would flow in the circuit if each pole of the switching device or the fuse were
replaced by a conductor of negligible impedance

Note 1 to entry: The method to be used to evaluate and to express the prospective current is to be specified in
the relevant publications.

[SOURCE: IEC 60050-441:2007, 441-17-01]

3.7.102
prospective peak current
peak value of a prospective current during the transient period following initiation

Note 1 to entry: The definition assumes that the current is made by an ideal switching device, i.e. with
instantaneous transition from infinite to zero impedance. For circuits where the current can follow several different
paths, e.g. polyphase circuits, it further assumes that the current is made simultaneously in all poles, even if only
the current in one pole is considered.

[SOURCE: IEC 60050-441:2007, 441-17-02]

3.7.103

maximum prospective peak current (of an a.c. circuit)

prospective peak current when initiation of the current takes place at the instant which leads
to the highest possible value

Note 1 to entry: For a multiple device in a polyphase circuit, the maximum prospective peak current refers to a
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[SOURCE: IEC 60050-441:2007, 441-17-04]

3.7.104

prospective breaking current (for a pole of a switching device or a fuse)

prospective current evaluated at a time corresponding to the instant of the initiation of the
breaking process

Note 1 to entry: Specifications concerning the instant of the initiation of the breaking process are to be found in
the relevant publications. For mechanical switching devices or fuses, it is usually defined as the moment of
initiation of the arc during the breaking process.

[SOURCE: IEC 60050-441:2007, 441-17-06]

3.7.105

breaking current (of a switching device or a fuse)

current in a pole of a switching device or in a fuse at the instant of initiation of the arc during a
breaking process

[SOURCE: IEC 60050-441:2007, 441-17-07]

3.7.106

minimum breaking current

minimum value of prospective current that a fuse-link is capable of breaking at a stated
voltage under prescribed conditions of use and behaviour

[SOURCE: IEC 60050-441:2007, 441-18-29]

3.7.107

short-circuit making capacity

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

[SOURCE: IEC 60050-441:2007, 441-17-10]

3.7.108

cut-off current

let-through current (of a fuse)

maximum instantaneous value of current attained during the breaking operation of a switching
device or a fuse

Note 1 to entry: This concept is of particular importance when the switching device or the fuse operates in such a
manner that the prospective peak current of the circuit is not reached.

[SOURCE: IEC 60050-441:2007, 441-17-12]

3.7.109

transfer current (striker operation)

Itransfer . . )

value of the three-phase symmetrical current at which the fuses and the switch exchange
breaking duties

Note 1 to entry: Above this value the three-phase current is interrupted by the fuses only. Immediately below this
value, the current in the first-pole-to-clear 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

current co-ordinate of the intersection between the time-current characteristics of two over-
current protective devices
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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

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 corresponding to:

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

b) the maximum pre-arcing time of the fuse

3.7.113
fused short-circuit current
conditional short-circuit current when the current limiting device is a fuse

[SOURCE: IEC 60050-441:2007, 441-17-21]

3.7.114

applied voltage (for a switching device)

voltage which exists across the terminals of a pole of a switching device just before the
making of the current

[SOURCE: IEC 60050-441:2007, 441-17-24]

3.7.115

recovery voltage

voltage which appears across the terminals of a pole of a switching device or a fuse after the
breaking of the current

Note 1 to entry: This voltage may be considered in two successive intervals of time, one during which a transient
voltage exists, followed by a second one during which the power frequency or the steady-state recovery voltage
alone exists.

[SOURCE: IEC 60050-441:2007, 441-17-25]

3.7.116

transient recovery voltage

TRV

recovery voltage during the time in which it has a significant transient character

Note 1 to entry: The transient recovery voltage may be oscillatory or non-oscillatory or a combination of these
depending on the characteristics of the circuit and the switching device. It includes the voltage shift of the neutral
of a polyphase circuit.

Note 2 to entry: The transient recovery voltages in three-phase circuits is, unless otherwise stated, that across
the first pole to clear, because this voltage is generally higher than that which appears across each of the other two
poles.

[SOURCE: IEC 60050-441:2007, 441-17-26]

3.7.117
power-frequency recovery voltage
recovery voltage after the transient voltage phenomena have subsided
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3.7.118

prospective transient recovery voltage (of a circuit)

transient recovery voltage following the breaking of the prospective symmetrical current by an
ideal switching device

Note 1 to entry: The definition assumes that the switching device or the fuse, for which the prospective transient
recovery voltage is sought, is replaced by an ideal switching device, i.e. having instantaneous transition from zero
to infinite impedance at the very instant of zero current, i.e. at the "natural" zero. For circuits where the current can
follow several different paths, e.g. a polyphase circuit, the definition further assumes that the breaking of the
current by the ideal switching device takes place only in the pole considered.

[SOURCE: IEC 60050-441:2007, 441-17-29]

3.7.119

fuse-initiated opening time (of the switch-fuse combination)

time taken from the instant at which arcing in the fuse commences to the instant when the
arcing contacts of the switch of the combination have separated in all poles (including all
elements influencing this time)

3.7.120

release-initiated opening time (of the switch-fuse combination)

release-initiated opening time is defined according to the tripping method as stated below with
any time-delay device forming an integral part of the switch adjusted to a specified setting:

a) for a switch tripped by any form of auxiliary power, interval of time between the instant of
energizing the opening release, the switch being in the closed position, and the instant
when the arcing contacts 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

3.7121

minimum release-initiated opening time (of the switch-fuse combination)

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

3.7.122

maximum release-initiated opening time (of the switch-fuse combination)

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

interval of time between the beginning of the opening time of a mechanical switching device
(or the pre-arcing time of a fuse) and the end of the arcing time

[SOURCE: IEC 60050-441:2007, 441-17-39]

3.7.124

arcing time (of a pole or a fuse)

interval of time between the instant of the initiation of the arc in a pole or a fuse and the
instant of final arc extinction in that pole or that fuse

[SOURCE: IEC 60050-441:2007, 441-17-37]
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3.101 Fuses

3.101.1

reference list of fuses

list of fuses defined by the manufacturer for a given type of switch-fuse combination base, for
which compliance to the present standard of all corresponding switch-fuse combinations is
assessed

Note 1 to entry: This list can be updated. Conditions for extending the validity of the type tests are given in 6.105
and 8.102.

3.101.2

fuse-base

fuse mount

fixed part of a fuse provided with contacts and terminals

[SOURCE: IEC 60050-441:2007, 441-18-02]

3.101.3

striker

mechanical device forming part of a fuse-link which, when the fuse operates, releases the
energy required to cause operation of other apparatus or indicators or to provide interlocking

[SOURCE: IEC 60050-441:2007, 441-18-18]

3.101.4

pre-arcing time

melting time

interval of time between the beginning of a current large enough to cause a break in the fuse-
element(s) and the instant when an arc is initiated

[SOURCE: IEC 60050-441:2007, 441-18-21]

3.101.5

operating time

total clearing time

sum of the pre-arcing time and the arcing time

[SOURCE: IEC 60050-441:2007, 441-18-22]

3.101.6

arcing time (of a pole or a fuse)

interval of time between the instant of the initiation of the arc in a pole or a fuse and the
instant of final arc extinction in that pole or that fuse

[SOURCE: IEC 60050-441:2007, 441-17-37]

3.101.7

Pt

Joule integral

integral of the square of the current over a given time interval:

f
1% = Iizdt

)

Note 1 to entry: The pre-arcing /% is the /¢ integral extended over the pre-arcing time of the fuse.

Note 2 to entry: The operating /%t is the It integral extended over the operating time of the fuse.
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Note 3 to entry: The ener%y in joules liberated in one ohm of resistance in a circuit protected by a fuse is equal to
the value of the operating /°s expressed in A%s.

[SOURCE: IEC 60050-441:2007, 441-18-23]

4 Ratings
Clause 4 of IEC 62271-1:2007 is applicable with the following additions and exceptions.

In addition to the ratings listed in IEC 62271-1 the following ratings apply:

a) rated short-circuit breaking current,

b) rated transient recovery voltage,

c) rated short-circuit making current,

d) rated transfer current for striker operation,

e) rated take-over current for a release-operated combination.

4.1 Rated voltage (U,)

Subclause 4.1 of IEC 62271-1:2007 is applicable.

4.2 Rated insulation level

Subclause 4.2 of IEC 62271-1:2007 is applicable.

4.3 Rated frequency (f;)

Subclause 4.3 of IEC 62271-1:2007 is applicable.

4.4 Rated normal current and temperature rise
4.4.1 Rated normal current (1)

Subclause 4.4.1 of IEC 62271-1:2007 is applicable with the following addition:

The rated normal current applies to the complete combination, made of the combination base
and the selected fuses.

It is not required that the rated normal current is selected from the R10 series.

4.4.2 Temperature rise

Subclause 4.4.2 of IEC 62271-1:2007 is applicable and, as far as fuses are concerned,
IEC 60282-1.

4.5 Rated short-time withstand current (1)

Subclause 4.5 of IEC 62271-1:2007 is not applicable.

4.6 Rated peak withstand current (/)

Subclause 4.6 of IEC 62271-1:2007 is not applicable.

4.7 Rated duration of short-circuit (7,)

Subclause 4.7 of IEC 62271-1:2007 is not applicable.
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4.8 Rated supply voltage of closing and opening devices and of auxiliary and control
circuits (U,)

Subclause 4.8 of IEC 62271-1:2007 is applicable.

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

Subclause 4.9 of IEC 62271-1:2007 is applicable.

4.10 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 4.10 of IEC 62271-1:2007 is applicable.

4.11 Rated filling levels for insulation and/or operation

Subclause 4.11 of IEC 62271-1:2007 is applicable.

4.101 Rated short-circuit breaking current

The rated short-circuit breaking current is the highest prospective short-circuit current which
the combination shall be capable of breaking under the conditions of use and behaviour
prescribed in this standard in a circuit having a power-frequency recovery voltage corres-
ponding to the rated voltage of the combination and having a prospective transient recovery
voltage equal to the rated value specified in 4.102.

The rated short-circuit breaking current is expressed by the r.m.s. value of its a.c. component.

The rated short-circuit breaking currents shall be selected from the R10 series.

NOTE 1 The R10 series comprises the numbers: 1 — 1,25 -16 -2 - 25 -3,15 -4 - 5 - 6,3 — 8 and their
products by 10"

NOTE 2 It is recognized that the series impedance of the combination or rapid operation of the fuses or switch
may cause one or both of the following effects:

a) a reduction of short-circuit current to a value appreciably below that which would otherwise be reached;

b) such rapid operation that the short-circuit current wave is distorted from its normal form. This is why the term
“prospective current” is used when assessing breaking and making performances.

4.102 Rated transient recovery voltage

The rated transient recovery voltage related to the rated short-circuit breaking current (in
accordance with 4.101) is the reference voltage which constitutes the upper limit of the
prospective transient recovery voltage of circuits which the combination shall be capable of
breaking in the event of a short circuit.

For the parameters of the prospective transient recovery voltage, IEC 60282-1 applies.

4.103 Rated short-circuit making current

The rated short-circuit making current is the highest prospective peak current which the
combination shall be capable of making under the conditions of use and behaviour defined in
this standard in a circuit having a power-frequency voltage corresponding to the rated voltage
of the combination. It shall be 2,5 times (50 Hz) or 2,6 times (60 Hz) the value of the rated
short-circuit breaking current.

NOTE See also the note in 4.101.
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