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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 107: Alternating current fused circuit-switchers
for rated voltages above 1 kV up to and including 52 kV

FOREWORD

1) Thellnternational Electrotechnical Commission (IEC) is a worldwide organization for s hprising
all pational electrotechnical committees (IEC National Committees). The obj bromote
intenational co-operation on all questions concerning standardization in the electfi ields. To
this |end and in addition to other activities, IEC publishes International Stangdarg ifications,

s “IEC
erested

Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; apy
in the subject dealt with may participate in this preparatory work hd non-
governmental organizations liaising with the IEC also participate in ) a closely
with| the International Organization for Standardization (ISO) in &dccorda W ined by
agrdement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical mattg
congensus of opinion on the relevant subjects since eac
inteested IEC National Committees.

possible, an interpational
s representation from all

3) IEC Publications have the form of recom National

Con of IEC
Publi for any
misi

4) In o ications
tran ivergence
betw icated in
the latter.

5) IEC]|i Independent certification bodies provide copformity
assH marks of conformity. IEC is not responsible|for any
sery|

6) Alld

7) No ljabili € Sp-~I i employees, servants or agents including individual expgrts and
men i \ca i E:C National Committees for any personal injury, property damage or
othel v S whether direct or indirect, or for costs (including legal feps) and
expé the, “publication, use of, or reliance upon, this IEC Publication or any other IEC
Publi

8) Atteption ¥ F Qrmative references cited in this publication. Use of the referenced publicgtions is
indig

9) Atte to the possibility that some of the elements of this IEC Publication may be the sybject of
patelnt rightsy\ }E€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 62271-107 has been prepared by subcommittee 17A: High oltage
switchwmmmmmw i : i

This second edition cancels and replaces the first edition, published in 2005. It constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition.

— the reference to IEC 60694 has been changed to IEC 62271-1;

— the new clauses and subclauses from IEC 62271-1 have been added and where
necessary new wording has been provided;

e 4.11 Rated filling levels for insulation and/or operation
¢ 5.19 X-ray emission

e 520 Corrosion
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The tekt of this standard is based on the following dogiments;

Full information on the voting for the
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e 6.10 Additional tests on auxiliary and control circuits
e 6.11 X-radiation test procedure for vacuum interrupters

o 12 Influence of the product on the environment

the normative references have been updated: IEC 60265-1 to IEC 62271-103, IEC 60787
to IEC/TR 60787, IEC 60466 to IEC 62271-201, and IEC/TR 60787 was moved to the

bibliography;

the figures and tables have been placed in the document where they are first cited;

the numbering of figures and tables has been changed to obtain the correct order;
the definition of NSDD was deleted. This definition is included in IEC 62271-1;

thg acceptance criteria have been aligned with 6.101.4 of IEC 62271-1

thg various provisions expressed about "extension of the validity of1
grquped under 6.103: some of the rules were duplicated in Clauses
better fitted to deal within each type test sub-clause only <wit
pefformed. Conditions have not been changed, but the wording_i

nev numbering of subclauses in Clauses 8 and 9 to avaid co
IEC 62271-1.

/A
FDIS \ Repert/onotinds,
17A/997/RBIS "\ P17aliookRvn
./

This plblication has been drafteg

ort on

This Ipternationa 3 S hich it
refers [and whic unless-otherwise specified. In order to simplify the indication of
corresponding requiregmn 3 as in
IEC 62271-1. Am same
numbdgring, whils{ additiQ

A list ¢of all the par thgear
and cqntrolge

The committeg d until
the maintenance ch" in

the datadelated to the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 107: Alternating current fused circuit-switchers
for rated voltages above 1 kV up to and including 52 kV

1 General

1.1 Seope

Subclguse 1.1 of IEC 62271-1:2007 is not applicable, and is replaced a

This plrt of IEC 62271 applies to three-pole operated units for dis at are

functignal assemblies of a circuit-switcher and current-limiting™f to be

capable of:

— breaking, at the rated recovery voltage, any load or fav hg the
rated short-circuit breaking current;

— mgking, at the rated voltage, circuits to whic urrent
applies

They are intended to be used for cir anical

and e%ctrical endurance capability. Suc rmers

for instance, but exclude distribution Ij bacitor

bank dircuits.

Short-gircuit conditions e-over

current, are dealt wit

trippin
breaki

NOTE 1
meanin

This s
and in
60 Hz.

NOTE 2

Device

j the circuit-switcher”.
ng capaci

Other cirsuit-switchers exist; see reference [1]1.

s that'require a dependent manual operation are not covered by this standard.

circuit

general

up to
Hz or

Fuses

are covered by IEC 60282-1.

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

Installation in enclosure, if any, is covered either by IEC 62271-200 or by IEC 62271-201.

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

1 Numbers between brackets refer to the Bibliography.
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undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60282-1:2009, High-voltage fuses — Part 1: Current-limiting fuses
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 63271-103:2011, High-voltage switchgear and controlgear — Palrt r rated

voltages above 1 kV up to and including 52 kV

IEC 64
switch

urrent

IEC 64
switch

closed

IEC 62
switch

closed

2  N¢

Claussd

3 Te
Clauss

3.1
Subcls

3.2

Subclguse\312 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.

2 To be published.
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3.4.101

circuit-switcher

mechanical switching device suitable for making, carrying and interrupting currents under
normal circuit conditions and for interrupting specified fault currents that may be less than its
short-time withstand current

Note 1 to entry: Other circuit-switchers exist; see reference [1]-

3.4.102

fused circuit-switcher

device comprising a three-pole circuit-switcher and three current limiting fuses, capable of
making and breaking any load or fault current up to its short-circuit breaking current, under

Circuit-switcher without fuse-links mounted

3.5 |Parts of switchgear and controlgear
Subclguse 3.5 of IEC 62271-1:2007 is applicable, wit
3.5.1(;[:e
relea
device]
means

olding

[SOUF

3.5.10p
over-durrent release
releasg which permits g
the cufrent in the relea

when

[SOUF

3.5.10
shunt
releas

[SOUF

3.6

Subclgquse\316 of IEC 62271-1:2007 is applicable, with the following additions.

3.6.101
independent manual operation (of the fused circuit-switcher)

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 the fused circuit-switcher)

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

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

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

3.7.102
prospective peak current

peak alue of a prospective current during the transient period following i

Note 1 [to entry: The definition assumes that the current is made by an idea
instantajneous transition from infinite to zero impedance. For circuits where the ¢
paths, g.g. polyphase circuits, it further assumes that the current is made simuyltane
the current in one pole is considered.

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

, ite. with
Hifferent
h if only

3.7.10B8
maximum prospective peak current
prospédctive peak current when initiation of the curre < 2 e instant which leads
to the highest possible value

Note 1 {o entry: For a multiple device in a polyphase
single pple only.

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

prospective peak current refers to a

3.7.104
prospgctive breaking curke
prospgctive current evalyate of the
breakipg process

Note 1 {o entry: Spe;' A the
the reldvant publicatioRs
initiatiof i

ound in
ment of

[SOUF

3.7.10p
breakln
curren

breakipg proce

[SOURCE:HEC 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]
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3.7.108

take-over current

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

[SOURCE: IEC 60050-441: 2007, 441-17-16]

3.7.109

thermal current

Ith . . . . . .
maximum current carried continuously without the temperature rise of the various parts
exceeding the limits specified

3.7.11p
fused|short-circuit current
conditjonal short-circuit current when the current limiting device is a

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

3.7.11e|:j
applield voltage

voltage which exists across the terminals of a pole o
making of the current

¢ just before the

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

3.7.11p
recovery voltage

voltagé which appears across the ter
breakipg of the current

er the

Note 1 {
voltage
alone e

[SOUF

ransient
voltage

3.7.11
transi
TRV
recovs

Note 1
depend
of a pol

bf these
neutral

Note 2 {o entry:n The trarfsient recovery voltages in three-phase circuits is, unless otherwise stated, thaf across
the first] pole“to clear, because this voltage is generally higher than that which appears across each of the other
two polgs:

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

3.7.114
power frequency recovery voltage
recovery voltage after the transient voltage phenomena have subsided

[SOURCE: IEC 60050-441: 2007, 441-17-27]

3.7.115

prospective transient recovery voltage

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
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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]

3.7.116

minimum opening time (of the fused circuit-switcher)

minimum interval of time between the initiation of the opening, from an external source, and
the first instant of the separation of the arcing contacts in any one pole

3.7.117

fuse-initiated opening time (of a fused circuit-switcher)
time taken from the instant at which arcing in the fuse commences to the instant when the
arcingcomntactstrave separatedimat-potes

Note 1 fo entry: This definition applies only for fused circuit-switchers fitted with fuse-

3.101 Fuses

3.101.1
fuse-hase

fuse mount

fixed pgart of a fuse provided with contacts and terminal

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

3.101.p

striker

mechgnical device forming part of a fuse-link 1 ; es the
energy required to cause operation of 0 tking

3.101.
cut-off current

maximum instantareo
devicel or a fuse
Note 1 fo entry: This portance when the switching device or the fuse operates i} such a

manner|that the prosg c e circuit is not reached.

[SOURCE:

tching

3.101.4
It
Joule fintegr

integrgl of thexsqua f the current over a given time interval:

Note 1 to entry: The pre-arcing /¢ is the I?¢ integral extended over the pre-arcing time of the fuse.
Note 2 to entry: The operating /2t is the I?¢ integral extended over the operating time of the fuse.

Note 3 to entry: The energy in joules liberated in one ohm of resistance in a circuit protected by a fuse is equal to
the value of the operating It 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.
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In addition to the ratings listed in IEC 62271-1:2007 the following ratings apply:

[

ra

O

ra

o O

ra

)
)
) ra
)
)

D

ra

Subcl

4.2

Subcl

4.3
Subcl

NOTE

different from its rated characteristics when used on a 50 H

4.4 Rated normal current and temperatu

4.41 Rated normal current (1)

Subcls

A rateld normal current is 9 sSi ¢ the fused circuit-switcher. When
circuityswitchers are cpmpbpined intd Ia ed assemblies, the rated normal cur
the copnecting buigar heNin ascordance with IEC 62271-200 or IEC 62271-201.

See also 4.4.101.

4.4.2

Subcls

As far

4.4.10[ Rated maximum thermal current (Zy;,)

Ther
circui

ted short-circuit breaking current;
ted transient recovery voltage;
ted short-circuit making current;
ted take-over current;

ted maximal thermal current.
Rated voltage (U,)

ause 4.1 of IEC 62271-1:2007 is applicable

Rated insulation level

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

Rated frequency (f,)
guse 4.3 of IEC 62271-1:2007 is applicable with the followir

In some cases, the rated characteristics of a fused cir

72007 is applicable with the following addition.

ed, Clause 6 of IEC 60282-1: 2009 applies.

t-switcher.

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

NOTE

4.5

The actual thermal current depends on the fuses installed.

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.

may be

fused
ent of

fused
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4.7 Rated duration of short circuit (¢,)

Subclause 4.7 of IEC 62271-1:2007 is not applicable.

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 pre ems

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

4.11 |Rated filling levels for insulation and/or operation

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

4.101 | Rated short-circuit breaking current I,

The rgted short-circuit breaking current which
the fuped circuit-switcher shall be e and
behaviour prescribed in this standard ih oltage

corresponding to the rated voltage of th S it-switcher and having a prospective
transignt recovery voltage equal to the(ratedwalue specified in 4.102.

The rated short-circuit bréakinyg i xd by the r.m.s. value of its a.c. comppnent.

The rated short-circuit > shall be selected from the R10 series as follow

U7

8—10—12,5—1; , ;9240 > 50 - 63 — 80 — 100 kA

NOTE 1 i Seri édance of the fused circuit-switcher or rapid operation of the|fuse or
fused cifcuit-switeher sometimes es one or both of the following effects:

a) a rgqduction'of shortgireul 0 a value appreciably below that which would otherwise be reached

b) such rapidqpe short-circuit current wave is distorted from its normal form.
This is Why theterm pective current" is used when assessing breaking and making performances.
NOTE 2 ivbreaking performance relies on the characteristics of the fuses installed; only fuges with

rated mpximum’ breaking current equal or higher than 7__ can be listed in the instruction manual of the fuseq circuit-
switchef.

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 fused circuit-switcher shall be
capable of breaking in the event of a short circuit.

4.103 Rated short-circuit making current

The rated short-circuit making current is the highest prospective peak current which the fused
circuit-switcher 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 fused circuit-switcher. It shall be 2,5 times (50 Hz) or 2,6 (60 Hz) the value of
the rated short-circuit breaking current.
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NOTE See also notes in 4.101.
4.104 Rated take-over current

The rated take-over current is the maximum r.m.s. value of the take-over current which the
circuit-switcher in the fused circuit-switcher is able to interrupt under the conditions of use
and behaviour prescribed in this standard in a circuit having a power-frequency recovery
voltage corresponding to the rated voltage of the fused circuit-switcher and having a
prospective transient recovery voltage equal to the value specified.

The rated value declared by the manufacturer shall be higher than the value of the take-over
current, determined according to Figure 1, given by the fuses used to demonstrate the rated
maximomT therma curTent:

9!

o ated take-over current of the

1 take-over current for the giyven

Trmin
fuse

IE¢ 1020/12

5 DTsign and construction

5.1 Requirements for liquids in fused circuit-switchers

Sublause 5.1 of IEC 62271-1:2007 is applicable.

5.2 Requirements for gases in fused circuit-switchers

Sublause 5.2 of IEC 62271-1:2007 is applicable.

5.3 Earthing of fused circuit-switchers

Sublause 5.3 of IEC 62271-1:2007 is applicable.

5.4 Auxiliary and control equipment

Sublause 5.4 of IEC 62271-1:2007 is applicable.
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5.5 Dependent power operation

Sublause 5.5 of IEC 62271-1:2007 is applicable.

5.6 Stored energy operation

Sublause 5.6 of IEC 62271-1:2007 is applicable.

5.7 Independent manual or power operation (independent unlatched operation)

Sublause 5.7 of IEC 62271-1:2007 is applicable.

5.8 [Operation of releases

Sublayse 5.8 of IEC 62271-1:2007 is applicable.

5.9 [Low- and high- pressure interlocking and monitoring

Sublayse 5.9 of IEC 62271-1:2007 is applicable.

5.10 [Nameplates

Subclguse 5.10 of IEC 62271-1:2007 applies wit

Table [l in [EC 62271-1:2007 is replaced bt

Operating Condition for marking
device required
(1) (3) (6)
Manufactprer Y Only if not integral with the

fused circuit-switchefr and/or
manufacturers are dffferent

Type des{gnation X Y Only if not integral with the
fused circuit-switchef and/or

/\ manufacturers are dffferent

Instructiop Wl\efer\e\r}&
(Y) Required for operating device

X
Serial nube \
if different from thosg of the
circuit-switcher

%

Year of manufacture X

Number df this standard X

Rated voltage U, kV X

Rated lightning impulse Y, kV X

withstand voltage

Rated frequency I Hz X

Rated maximum thermal Ly, A

current

Acceptable fuse-links and X Mandatory marking: "Fuse-
thermal current with fuses links: see instruction manual”
Rated gas pressure for Pop MPa Y When applicable

operation

Rated supply voltage of U, \% Y When applicable

auxiliary circuits

Temperature class Y Different from
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Abbreviation Unit Fused Operating Condition for marking
circuit- device required
switcher
(1 (2) (3) (4) (5) (6)
-5 °C indoor
—25 °C outdoor
Insulating fluid and mass kg Y When applicable

X: The marking of these values is mandatory; blank spaces indicate zero values.

Y: The marking of these values is mandatory, subject to the conditions in column (6).

(Y): The marking of these values is optional and subject to the conditions in column (6).

NOTE T
are used,

the word "rated" is optional.

plumn (1)

5.1

Sublal

5.12

Sublal

5.13

Sublal

5.14

Sublal

5.15

Sublal

5.16
Sublal

5.17

Sublal

5.18

Interlocking devices

se 5.11 of IEC 62271-1:2007 is applicable

Position indication

se 5.12 of IEC 62271-1:2007 is applicable

Degrees of protection by enchasures

se 5.17 of |

€62271-1:2007 is applicable.

Electromagnetic compatibility (EMC)

Sublause 5.18 of IEC 62271-1:2007 is applicable.

5.19

X-ray emission

Sublause 5.19 of IEC 62271-1:2007 is applicable.

5.20

Corrosion

Sublause 5.20 of IEC 62271-1:2007 is applicable.
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5.101 Linkages between the fuse striker(s) and the circuit-switcher release

The linkages between the fuse striker(s), if any, and the circuit-switcher release shall be such
that the circuit-switcher operates satisfactorily under both three-phase and single-phase fault
conditions at the minimum and maximum requirements of a given type of striker (medium or
heavy) irrespective of the method of striker operation (spring or explosive). The requirements
for strikers are given in IEC 60282-1.

5.102 Low over-current conditions (long fuse pre-arcing time conditions)

Fused circuit-switcher equipped with fuse striker release shall be designed so that they will
perform satisfactorily under any striker operation occurrence.

This is

a) Time coordinatio

be
1)

NOTE

withstan

2)

ow:

maximum arc

achieved by compliance with the following conditions a) and b):

0,1 s according to IEC 60282-1.

(minimum break

mperature rjise
Cuit-switc

6 Type tests

n between circuit-switcher and fuse is provigéd\b

ing time that the fuse can withstand.

or 3)

n the
t least

Huration

ven at
value
br (i.e.
her is

Circuit-
low I3

fused

6.1 |Gene

Subclgug X1-1:2007 is not applicable and is replaced as follows:

The purpose. © tests is to prove the characteristics of fused circuit-switchers|, their
operatjng devices and'their operating equipment.

Type tests—nectude:

— dielectric tests;

— temperature rise tests;

— measurement of the resistance of the main circuit;

— tests to prove the ability of the fused circuit-switcher to make and break the specified
currents;

— tests to prove the satisfactory mechanical operation and endurance;

— verification of the degree of protection provided by enclosures;

— tightness tests;

3 To be published.
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— electromagnetic compatibility tests.

The fused circuit-switcher submitted for test shall be in new condition with clean contact parts
and fitted with the appropriate fuses.

Fuses shall be in accordance with IEC 60282-1. Relevant tests are out of the scope of this
standard.

6.1.1

Grouping of tests

Subclause 6.1.1 of IEC 62271-1:2007 is applicable.

6.1.2
Subcls

6.1.3
Subcls

6.2

Subclguse 6.2 of IEC 62271-1:2007 is applicabl

NOTE
also 6.1

Partial

6.3

Subclquse 6.3 of IEC

6.4

Subclquse 6.4 of JE

Solid

links s

betwe¢

6.5

Information for identification of specimens

use 6.1.2 of IEC 62271-1:2007 is applicable.

Information to be included in type-test reports

use 6.1.3 of IEC 62271-1:2007 is applicable.

Dielectric tests

Choice of the fuse link is important, a
103.1.

Measurel@

hallbetecordeq, 1 fent during the measurement shall have any convenien
A d maximum thermal current.

Subclguse 6.5 of IEC 62271-1:2007 is applicable with the following addition:

es. See

of the
value

The test shall be performed at the rated maximum thermal current, as determined by the
manufacturer.

Fuses for the test shall be determined by the manufacturer and recorded in the test report.

6.6

Short-time withstand current and peak withstand current tests

Subclause 6.6 of IEC 62271-1:2007 is not applicable.

6.7

Verification of the protection

Subclause 6.7 of IEC 62271-1:2007 is applicable.
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6.8 Tightness tests

Subclause 6.8 of IEC 62271-1:2007 is applicable.

6.9 Electromagnetic compatibility tests (EMC)

Subclause 6.9 of IEC 62271-1:2007 is applicable.

6.10 Additional tests on auxiliary and control circuits

Subclause 6.10 of IEC 62271-1:2007 is applicable for the auxiliary and control circuits
involved in the operation of the circuit-switcher, as specified in this standard. Optional circuits
are nof in the scope of these tests.

6.11 [X-radiation test procedure for vacuum interrupters

Subclguse 6.11 of IEC 62271-1:2007 is applicable with the following

As thip test is independent of the switching device, byt . interqupters
(vacuym bottles) alone as a component, the test results an e Vg e everal types of
switch|ng devices provided the type of interrupter is p ifi rd the tested open

gap sgacing is equal or lower than used in the fused

6.101 | Making and breaking tests
This tdst contains four duties:

—  TDOin:
- TDO

- TDO
- TDO

Isc*
Ito-

llow-

6.101.

Cond ’

The fused cirgti i i on an
equivdlent s i i ifi gnd, in
i inimum
, unless

6.101.11.

be opérated at ' .10 of
IEC 6327 11,2007, osen to obtain the highest contact speed at contact separatign and
maximumyarc extinguishing properties.

It shall be shown that the fused circuit-switcher will operate satisfactorily under the above
conditions on no-load.

Fused circuit-switchers with only manual operation may be operated by an arrangement
provided for the purposes of making remote control possible.

Due consideration shall be given to the choice of the live side connections. When the fused
circuit-switcher is intended for power supply from either side and the physical arrangement of
one side of the break — or breaks — of the fused circuit-switcher differs from that of the other
side, the live side of the test circuit shall be connected to that side of the fused circuit-
switcher which gives the more onerous condition. In case of doubt, the test duty shall be
repeated with the supply connections reversed, but for test duties comprising identical tests,
one test shall be made with the supply connected to one side and the following test(s) with
the supply connected to the other side.
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The tests shall be carried out at the ambient temperature.

6.101.1.2 Test frequency

For limited fault current tests (test duties TD,;, and TD,,,,), the test circuit frequency shall be

according to requirements expressed in the IEC 62271-100 for test duties T30 and T10.

NOTE 1 In the referenced edition of IEC 62271-100, the requirement is expressed as “Circuit-breakers shall be
tested at rated frequency with a tolerance of +8 %. However, for convenience of testing, some deviations from the
above tolerance are allowable; for example, when circuit-breakers rated at 50 Hz are tested at 60 Hz and vice

versa, care should be exercised in the interpretation of the results, taking into account all significant facts
the type of the circuit-breaker and the type of test performed”.

such as

For tepts involving operation of the fuses alone (test duties TDs.), the tgSt viccuit frequ

shall be according to requirements expressed in the IEC 60282-1 for equ

NOTE In the referenced edition of IEC 60281-1, the requirement is expresse
shall be|between 48 Hz and 62 Hz.”

requirgments expressed in the IEC 62271-103 for the equiyalen

NOTE 3
rated frgquency, with a tolerance of +8 %”

6.101.1.3 Power factor

The pawer factor of the test circuit shal
the average of the power factors in eachphase®

6.101.1.4 Arrangement ¢

For Ty, reference is
the IEC 62271-103; the

For other test dl,@

For fug$ed circuit-
be mafle with

The sfree :
conneg¢ted to rotlgh a copper wire of 0,1 mm diameter and 50 mm in length.
coppef wiresmay™a be connected to the secondary side of a 1:1 ratio current transf
The terminal of the Current transformer should be protected by a spark-gap or surge arj

uency
.

pquency

ing to

psted at

Ken as

ent" of

5 shall
h them

th but

This
prmer.
rester.

No S|gp|f|cant leakage is assumed to have occurred if this wire is intact after the test.
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Key
G Test power supply

E Frame or enclosure of the fused
circuit-switcher

F Fuse to check the frame to earth
leakage current

L Load circuit

NOTE The load impedance neutral
may be earthed as an alternate to the

supbplv neutral
Py

IEC 1021/12

ate earth point if supply
ot earthed

Test power supply

Frame or enclosure of the fuged
circuit-switcher

F Fuse to check the frame to egrth
leakage current

( L2
|
0 |
e |
|
|
|
1 L.
IEC 1022/12

Figure 2b — Test circuit with short-circuit point

Figure 2 — Arrangement of test circuits for test duties TDy,, TD|g., TDy, and TD,,,,

6.101.1.5 Test voltage for breaking tests

The test voltage is the average of the phase-to-phase voltages measured at the fused circuit-
switcher location immediately after the breaking operation.

The voltage shall be measured as close as practicable to the terminals of the fused circuit-
switcher, i.e. without appreciable impedance between the measuring point and the terminals.

The test voltage, in the case of three-phase tests, shall be, as nearly as possible, equal to the
rated voltage of the fused circuit-switcher.


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

62271-107 © IEC:2012 - 23 -

The tolerance on the average value is £5 % of the specified value, and the tolerance on any
phase to the average value is = 20 %.

6.101.1.6 Power-frequency recovery voltage

The power-frequency recovery voltage shall be maintained for at least 0,3 s after arc
extinction.

6.101.1.7 Applied voltage before fault making tests

The applied voltage before the fault making tests of test duty TDg. is the r.m.s. value of the
voltag= at the pnln terminals immndinfnly before the test

pe npt less
seed this

In the|case of three-phase tests the average value of the applied voltage

than the rated voltage of the fused circuit-switcher divided by 3
value by more than 10 % without the consent of the manufacturer.

The difference between the average value and the applied all not

exceed 5 % of the average value.

6.101.1.8 Breaking current

For test duty TDy,, the test quantities active load current" making

and breaking tests of IEC 62271-103.

For te circuit
breaki in the
prospgctive current test.

For tept duties TD), # e a.c.
compdnent measured a

For te paking
curren

6.101.[1.

For "mai evels,
TRVs nt test
duties d).The

pters used

param for specifying the TRVs are illustrated in Figure 3.
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U
U |— — — — — — — — — —
: |
|
|
|
|
| u' =ud3
I tqg=0,1513
[N il e |
| |
| |
I |
0 tq f 13

IEC 1023/12

The prospective TRV of a test circuit sk
and measure the TRV wave without signifi

terminpls to which the device will be (conpected
such Jas voltage dividers, included. Se
IEC 64271-100:2008.

oduce
at the
necessary test-measuring devices,
nethods are described in Annex F of

For three-phase circuits, thextransi eryvoltage refers to the first pole to clear, ife. the

voltage across ope\Q Y 9 o poles closed, with the appropriate test|circuit
arrangled in accoxdar i ) N.4.

The p by its
enveldg

The pf S overy voltage wave of the test circuit shall comply with the
followi S ts:

NOTE |[The,'extent by which the envelope exceeds the specified reference line requires the consen{ of the
manufagturer.

b) its initial portion shall not cross the delay line where such a one is specified.


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

62271-107 © IEC:2012 - 25—

o

U fp— — — —

6.101.

6.101.

The te
IEC 64
by soli

If the
accord
than o
duty T

Figure 4 — Example of a two para

P Test duty procedures

.1 Test duty TDy,, — Making a

current
st is performed accerding ¢ 24 Mainly active load current”
271-103. The clas fi i 71-103, shall be E2. Fuses may be re

d links of negligik

switching/device
ing to IE

I equal to the ¢atex
D, may b

E3, with a rated mainly active load current
al current of the fused circuit-switcher, then t

e rated maximum thermal

of the
blaced

tested
higher
ne test

6.101.p2.2 aking and breaking tests at the rated short-circuit current
This tgst duty ormed\ to demonstrate that the fused circuit-switcher is capable of making
and withstardin cut-off current of the fuse without damage at this current. The tegt shall
be carfied outwith fuses fitted in all three poles of the fused circuit-switcher.

If strik

that th

brigperation is possible, fuses shall be fitted with strikers and the test shall demo

strate

One break and then one make-break test shall be made in a three-phase circuit having
prospective current equal to the rated short-circuit breaking current of the fused circuit-

switcher with a tolerance of +€ %.

The making instant on the voltage wave is not specified (i.e. random).

The test circuit shall be in accordance with 6.101.1.4 (Figure 2b applies).

The power factor of the test circuit shall be 0,07 to 0,15 lagging.

The applied voltage shall be in accordance with 6.101.1.7.
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If striker operation is intended, the power frequency recovery voltage shall be determined as
follows:

— the power frequency recovery voltage shall comply with 6.101.1.5;

— the power frequency recovery voltage shall be checked according to Figure 5.

If no striker operation is possible, it is expected that only two fuses are going to operate and
no acceptance criterion is provided for the power frequency recovery voltage.

The prospective transient recovery voltage shall be in accordance with 4.102 and 6.101.1.9,
meaning with reference to values provided in IEC 60282-1.

The fin
of the

the range 65 electrical degrees to 90 electrical degrees after voltage

outer poles in accordance with the provisions of test duty 1 of

®

in one

Jwithin
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Pole 1
Fuse did not operate

14

Pole 3
First fuse to clear

IEC 1025/1p

U,/272 = Voltage of pole 1 Uy U, Us

U2/2\/2 = Voltage of pole 2 Average voltage of poles 1, 2 and 3 = 2\/5 2\/5 2\/5
3

U,/2N2 = Voltage of pole 3

OO - Instant of opening of
mechanical switching device

Figure 5 — Measurement of the power frequency recovery voltage with striker operation

6.101.2.3 Test duty TD;, — Breaking tests at the rated take-over current

This test duty is performed to prove the correct co-ordination between the release-operated
circuit-switcher and fuses in the current region where the breaking duty is taken over from the
fuses by the release-operated circuit-switcher.
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Three break tests shall be made in a three-phase circuit, with the fuses in all three poles
replaced by solid links of negligible impedance.

The opening instant of the poles on the current wave is not specified (i.e. random).
The test circuit shall be in accordance with 6.101.1.4 (Figure 2b applies).

The test current value is corresponding to the rated take-over current of the fused circuit-
switcher, with a tolerance of *g %.

The pfospective TRV shall be in accordance with 4.102 and 6.101.1.9, wih to the
most devere values (highest peak value and shortest rise time) specified T30 of
IEC 64271-100.

NOTE [In the referenced edition of the IEC 62271-100, this requirement refers to i RVs for
Class Sp circuit-breakers.

The power frequency recovery voltage shall be checked agtording o 1E levant
conditjons.

6.101.

This te

ipcuit-switcher when fripped
under tingcufVe of the fuses.

Three poles

replac
The of
The te

The te
with a

vitcher

The pi to the

NOTE
Class S

RVs for

The power-frequency recovery voltage shall be checked according to IEC 62271-100 rglevant
conditions

6.101.2.5 Summary of test parameters

A summary of the parameters to be used when performing test duties is given in Table 2.
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6.101.3 Behaviour of the fused circuit-switcher during tests

The fused circuit-switcher may be inspected but not reconditioned (apart from the
replacement of fuses) between any of the test duties, which shall all be performed on one
sample.

During operation, the fused circuit-switcher shall show neither signs of excessive distress nor
phenomena that might endanger an operator.

From liquid-filled fused circuit-switchers there shall be no outward emission of flame, and the
gases produced together with the liquid carried with the gases shall not be allowed to escape
in suclia way as 1o cause electrical breakdown.

For other types of fused circuit-switchers, flame or metallic particles i impgir the
insulafion level of the fused circuit-switcher shall not be projected Yoayond Af daries
specifijed by the manufacturer.

No sighificant leakage current is assumed to have flowed i .101.1.4

is inta¢t after the test.

During test duty TD|.;, a fused circuit-switcher fit
action|of the fuse strikers.

ing the

Non-siistained disruptive discharges wing a
breakipg operation. However, their occurrencea,i & Si device
under ftest and they do not pose any rig br is of
no sighificance to interpreting the perfor G p SVi . Ds are

seen quring normal testing 3 i i i ities|in the
recovqgry voltage.

After dach test, all thre
or not [during th

In thrge-phase opera
This is Y
provided that the

erated

tests.
e test

6.101.4 Co

After test

After gerforming es

a) thg mechanical function and the insulators of the fused circuit-switcher shall be pragtically
in the same condition as before the tests. There may be deposits on the insulators caused
by the decomposition of the arc-extinguishing medium;

b) the fused circuit-switcher shall, without reconditioning, be capable of maintaining its
insulating properties;

c) for those fused circuit-switchers which incorporate a disconnector function, the isolating
properties of the disconnector in the open position shall not be reduced below those
specified by deterioration of insulating parts in the vicinity of, or parallel to, the isolating
distance. The requirements for disconnectors in 6.2.11 of IEC 62271-102: 2001 shall be
fulfilled;

d) the fused circuit-switcher shall be capable of carrying its thermal current continuously after
renewal of fuses.

Visual inspection and no-load operation of the fused circuit-switcher after tests are usually
sufficient for checking the above requirements.
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In case of doubt on the ability of the fused circuit-switcher to meet the conditions of 6.101.4 b),
it shall be subjected to the relevant power-frequency voltage withstand tests in accordance
with subclause 6.2.11 of IEC 62271-1:2007. For fused circuit-switchers with sealed for life
interrupters, the condition checking test is mandatory unless the sealed interrupter may be
disassembled or open for the purposes of inspection.

In case of doubt as to the capability of the fused circuit-switcher, where applicable, to meet
the conditions of 6.101.4 ¢), it shall be subjected to the relevant power-frequency voltage
withstand tests in accordance with 6.2.11 of IEC 62271-1:2007. For fused circuit-switchers
with sealed for life interrupters, the condition checking test is mandatory unless the sealed
interrupter may be disassembled or open for the purpose of inspection.

In casg of doubt on the capability of the fused circuit-switcher, where applicab +et the
conditions of 6.101.4 d), the requirement is considered to be met j llowing
criterig is satisfied:

1) vispal inspection of the main contacts shows evidence of thej
or, if impracticable or unsatisfying,

2) thg resistance measured, as close as possible to the o according|to the
prqcedure of 6.4.1 of IEC 62271-1:2007 does not exhi c more than 20 %
compared with resistance measured before thg R asurement of dontact

redistance, 10 no-load operations may be done,

3) a fest under rated maximum th s that no thermal rul?away
oc : f resistance measurement were
made until stabilization (variation/less thag . . During this test, no| other
temperature measurement is mad [ hing device. If stabilization gannot
be| obtained, then the 2| her is
comsidered to have faile

6.102 | Mechanical

The fuped circui@ anism

shall be operated | made

at any|convenient amk

The spupply @oltage o S i i i during

operatjon of i all be

includ device

For manuatly~operated fused circuit-switchers, the handle may, for convenience of testing, be

replacedby an external power device where the operating force is equivalent to tlrat for
operat‘nn with-a-manual-handle-

The mechanical operation tests shall consist of 1 000 operating cycles without voltage on, or
current in, the main circuit.

A fused circuit-switcher having a power-operating device shall be subjected to the following
tests:

— 900 closing and opening operations at rated supply voltage and/or rated pressure of
compressed gas supply;

— 50 closing and opening operations at the specified minimum supply voltage and/or
minimum pressure of compressed gas supply;

— 50 closing and opening operations at the specified maximum supply voltage and/or
maximum pressure of compressed gas supply.
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For a fused circuit-switcher fitted with striker tripping linkages, additional tests of the trip
linkages shall be performed as follows:

a) To test the mechanical reliability of the linkages between the fuse striker(s) and the
switchgear release, a total of 100 opening operations shall be made, of which 90 shall be
made (30 in each pole) with one striker of minimum energy and 10 with three strikers of
maximum energy operating simultaneously. During the tests, measurement of the opening
time of the fused circuit-switcher is performed to check the requirement of 5.102 a) 1).
After performing this test duty, the mechanical functioning of the trip linkages shall be
practically the same as before the tests.

b) Using a dummy fuse-link with extended striker, set to the minimum actual travel within the
tolerance specified in IEC 60282-1. for each pole in turn it shall be shown that the fused
cir¢uit-switcher either cannot be closed or cannot remain closed according~o its des|gn.

Fortht

6.102. oNn

The fully closed and fully open positions shall be attainegd” duting ea grati . The
fused [circuit-switcher shall be in such a condition that it gble 2 rmally,
making, carrying and breaking its rated maximum th€érma . tion of
operatjng devices, of control and auxiliary contacts, @nd/of positionsi if any),

shall be verified during the test.

A tighiness test shall be performed, iNapplicah and after the mechanical opg¢ration
test agcording to 6.8 of IEC 62271-1:200¢. i , turer's
instrudtions is permissible during the t eCl

After the tests, all parts s

6.102.2 Condition o

During the test i

switchpr. Cold resistz

shall be fitted in the poles of the fused ¢ircuit-
d before and after the tests.

After performing\thi e) 1 duty (duties), the fuses shall show neither signs of

mechgnical i ) ificant change in resistance. They shall not have bgcome
displaged in t '

NOTE |A cha S istance/larger than the accuracy of the measuring procedure should be considered as
significgnt.

6.103 | Extension
6.103.4—DBielectricproperties

The dielectric properties may be affected when using other diameters than that of the tested
fuse. Extension of validity is restricted to fuses with same overall dimensions.

of validity of type tests

6.103.2 Temperature rise

The compliance with temperature rise tests of the fused circuit-switcher made of the fused
circuit-switcher base and the proposed fuse type (referred to as X) demonstrates the
compliance of any fused circuit-switcher made of the same fused circuit-switcher base fitted
with other fuse type, at the associated thermal current of this new fused circuit-switcher
(Zth fused circuit-switcher)» Provided that the four criteria below are fulfilled:

— the fuses have the same length as the fuse X;
— the fuses have rated current lower than, or equal to, those of the fuses X;


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

62271-107 © IEC:2012 -33 -

the fuses have a value of the dissipated power (according to the IEC 60282-1) lower than,
or equal to those of the fuses X;

the de-rating of the fuses within the fused circuit-switcher (I, fused circuit-switcher Zr fuse) IS
lower than, or equal to those of the fuses X.

As compliance with the above criteria already includes safety margins, the diameter of the
fuses needs not to be considered.

On request of the manufacturer, other temperature rise tests may be performed, with different
fuse types providing other thermal current values lower than the rated maximum thermal
current, in order to provide further possibilities in the fuse selection criteria.

6.103.3 Making and breaking

Compl tested
fused at the
followi

a) an

b) the e with
IE(

c) the nd” operating 72t |of the
alt are not greater than those
of

7 R

Clausg

7.101

Operating tests@ ure that fused circuit-switchers comply with the

prescribed opera S i 8, specified voltage and supply pressure limits ¢f their

operatjng devices.

During it & erified, in particular, that the fused circuit-switchers op¢n and
close ¢ e 8j ing devices are energized or under pressure. It shall gdlso be
verified ) i iN not*™€ause any damage to the fused circuit-switchers. Tests may be
made

For all i tchers the following test shall be carried out, where applicable:

a) unfler_ the conditions of 6.102 with the action of one fuse striker of minimum &nergy

e)
f)

sinTotatedone opening operation o each phase;

at the specified maximum supply voltage and/or the maximum pressure of the compressed
gas supply: five closing and opening operations;

at the specified minimum supply voltage and/or the minimum pressure of the compressed
gas supply: five closing and opening operations;

if a fused circuit-switcher can be operated by hand as well as by its normal electric or
pneumatic operating device: five manual closing and opening operations;

for manually operated fused circuit-switchers only: ten closing and opening operations;

at rated supply voltage and/or rated pressure of the compressed gas supply: five closing
and opening operations with a tripping circuit energized by the closing of the main
contacts.

The tests a), b), c¢), d), e) and f) shall be made without current passing through the main
circuit.
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NOTE During test according to f), the current of the tripping circuit, flowing through the main contacts, is
considered to be negligible.

During all the foregoing routine tests, no adjustments shall be made and the operations shall
be faultless. The closed and open positions shall be attained during each operation on
tests a), b), c), d) and e).

After the tests, the fused circuit-switcher shall be examined to determine that no parts have
suffered damage.

8 Guide for the selection of fused circuit-switchers

8.1 Selection of rated values

Subclguse 8.1 of IEC 62271-1:2007 is applicable

8.2 [Continuous or temporary overload due to changed se

Subclguse 8.2 of IEC 62271-1:2007 is not applicable.

8.101 Additional criteria

The opjective of this subclause and the followin i or the
selection of a fused circuit-switcheyr” W g the
paramgter values established by testsN .

All applications of fused circuit-switch rating
propoged, with or without strikers, pping.
HoweVer, the user may deci e i auses
provide information that ma )

Additignal informatio
compdnents in
particylar reference

IEC/TR 60787 [2].

circuit
and guidance for the selection of such fusgs with
characteristics and ratings is given in

Usage| similar ) se combinations can be achieved by employing fused ¢ircuit-
switchprs fitted with s{ri élease and without any other tripping device. Fused ¢ircuit-
switcherg generaly provide a higher rated take-over current than those of a switdh-fuse
combination, ang ited by the transfer current. However, the user should be|aware
of the|possibifi Qverheating and unpredictable behaviour if sustained conditions| occur

with clirrentsabove.the’ thermal current and below the minimum breaking current of the|fuses.
In such applications it is preferable to use a fuse with means of thermal limitation.

It is anticipated the manufacturer will perform the type tests with back-up fuses. In the case
where the type tests have been carried out on the circuit-switcher using full range fuses, any
use of back-up fuses may require additional verification. Such verification should be subject to
agreement between the manufacturer and user.

8.102 Short-circuit breaking current

The short-circuit breaking current of a fused circuit-switcher should not be less than the
maximum expected r.m.s. symmetrical fault current level of the point in the distribution system
at which the fused circuit-switcher is to be located.

The short-circuit breaking capacity is largely determined by that of the fuses. According to
fuses installed, the actual short-circuit breaking capacity of the fused circuit-switcher could be
lower than the rated value.


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

62271-107 © IEC:2012 -35-

8.103 Rated maximum thermal current

The rated maximum thermal current of a fused circuit-switcher is assigned by the
manufacturer and verified by the temperature-rise test. The actual thermal current depends on
the fuses installed and should be determined by application of the rules stated in 8.107. It
may have to be reduced where the ambient temperature in service exceeds that specified
under normal conditions in Clause 2.

NOTE Reference is made to IEC 60282-1 where a comment is made on the rated current of fuses and its
selection, and on how it may be affected by the mounting of the fuses in an enclosure.

8.104  Currents between thermal current and I3 of the fuses

The cyrrent I is defined for fuses in IEC 60282-1 as the minimum breaking curtent.

For ary current between thermal current and I of the fuses, prote bvided
by external tripping means, such as an over-current relay or an ovekte

Striken] action, either actuated by over-current conditions or ove itiong, may
providg a tripping order. If so, the circuit-switcher will be abgle \

8.105| Transfer current

The transfer current, defined when the tripping (o)0% i , does
not provide any additional require i ife Iready
covergd by this standard. A complete explana
8.106 | Take-over current

th the

The value of the take-ovér surren :
miniméim opening time_of the cifcuit-swi e time-current characteristic of the fuse.
As its| name implies, i er the
functign of current.intetruption

Prope y e-over
currenf of the fused Ui itct : ven in
6.101.R.3). G i nelting
curve pf the selec 3 rated
take-oper current 3 pum opening time of the circuit-switcher (see Figure 1). This
conditjor/en of external relaying, faults currents higher than the rateq take-
over cjr i It eared) by the fuses alone. As the values of fault currents lower thian the

rated {ake-ove
values|is therefore coy

san be cleared by the circuit-switcher, the full range of fault ¢urrent
red. Detailed analysis is provided in Annex A.

The TRV specified for the take-over current type test may not cover the situation of a|bolted
short-circuit on the secondary side of a MV-LV transformer, it the type of transformer and the
MV connections provide a very low capacitance. In such a situation with low capacitance, the
performance should be specified according to the special test duty T30 documented in
Annex M of IEC 62271-100:2008, and relevant TRVs as listed in Table M.1 of the same
standard.

8.107 Extension of the validity of type tests
It may be impractical to test a fused circuit-switcher with fuses of various current ratings

and/or manufacturers. However, the principles on which the validity of the making, breaking
and temperature rise tests may be extended are expressed in this standard.

Rules for extension are provided in 6.103 for the relevant type tests.
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The satisfactory performance of the mechanical tests, including a high number of operations
with the same fuse samples installed, provides sufficient evidence for justifying the use of
fuses other than those tested without further mechanical testing.

8.108

Operation

The three fuses fitted in a given fused circuit-switcher should be of the same type and current
rating, otherwise the breaking performance of the fused circuit-switcher could be adversely
affected.

It is vital, for the correct operation of the fused circuit-switcher, that the fuses are inserted

with t

o strikers if anv_in the correct orientation
y ¥~

When

a) on
b) all

A fused circuit-switcher has operated as a result of a three-phasg DOSSI

y two out of the three fuses to have operated;

ble for:

ted.

Such partial operation of one fuse can occur under three- is not
to be gonsidered abnormal.

All thrge fuses should be discarded and replaced if the fuse(s)N o fused
circuit{switcher has have operated, unless it i§ de Nt has
passed through the un-melted fuse(s)

Beforg removing or replacing fuses, the ox S y himself that the fuse-mount is
electrically disconnected from all pafts . circuit-switcher which could 4dtill be
electrigally energized. This is especially i 8 e fuse-mount is not visibly isdlated.
Whereg a fused circui fed without any obvious signs of a fault ¢n the
systenp, examination of the Qp b 3y fuses, if any, as well as indications which could
be pro 9 indication on the type of fault current and its

approx

vided by tripping
imate val

In case of a tripp d without melting any fuse, a proper cold resistance
measurement of the mal precaution before putting them back in servige. If a
relay is on on the fault level and the fault duration, the resulting point
should he minimum melting curve of the fuses to consider the¢y can

still bel m

8.109

switch-fusecombinations and circuit-breakers

Fused

circuit-switchers provide performances intermediate between switch-fuse comb

nation

(according to IEC 62271-105) and circuit-breakers (according to IEC 62271-100). Tables 3
and 4 give comparison for the main features.
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Table 3 — Comparison between switch-fuse combination and fused circuit-switcher

Switch-fuse combination Fused circuit-switcher
Correct operation range Between melting current and 1ransf Full
according to TRV, and above [, In any
case (see note)
Protection settings Choice of fuse External device
Strikers Basic Optional
Transfer current Relevant, and limiting applications Not relevant
Take-over current Relevant, if tripping unit Basic
NOTE h switch

specific

On transformer protection applications, the expected TRVs below 7, . . are usualcmle wit
htions.

Table 4 — Comparison between fused circuit-switchér a

Fused circuit-switcher « Nlrc it-breaker

Correct

operation range Full Full

Protecti

bn settings External devic(e (7 \/l\ixternal device

Strikers

Take-o\

Opti})\(al\\// /\ \ Not relevant
er current & Igisu; ( \ NS )\/ Not relevant

Fault cU

rrent limitation NO

Reclosi

9 Information to

9.1

Subcls

In addfiti

identif
fuse li

9.2

Subclg

g capability 6\10, i}.@se\op\e}akes\ YES, at any current

Informati@) S

Information_to be given with tenders

us€9.2 of IEC 62271-1:2007 is applicable with the following additions.

should
de the

In addition to that defined for the relevant component standard, the manufacturer should give,
apart from the rated values, the instruction manual including at least the following information:

a) the type of fuses used in the device when demonstrating the performances;

b) filling fluid (type and amount), when applicable;

c) the relevant information, concerning the fuses mentioned above, for the extension of the

typ

e test validity, i.e.:

— length (6.5);
— maximum rating current (6.5);

— rated dissipated power (6.5);

— de-

rating (6.5);

— operating Joule integral (6.101.2.2);
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— cut-off current (6.101.2.2).

10 Rules for transport, storage, installation, operation and maintenance

Clause 10 of IEC 62271-1:2007 is applicable with the following addition.

High-voltage fuses, although robust in external appearance, may have fuse-elements of
relatively fragile construction. Fuses should, therefore, be kept in their protective packaging
until ready for installation and should be handled with the same degree of care as a relay,
meter or other similar item. Where fuses are already fitted in a fused circuit-switcher, they

should be temporarily removed while the unit is installed.

11 Safety

Clause 11 of IEC 62271-1:2007 is applicable.

12 Influence of the product on the environment

following add

Clause 12 of IEC 62271-1:2007 is applicable with th

Any kpown chemical and environmental imp rards @JUl be identified in the

circuityswitcher handbook/manual.

®

fused
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Annex A
(informative)

Applicability of the rated take-over current test duty

A.1 Problem formulation

This standard for fused circuit-switchers does not consider a type test to verify the "transfer
current breaking capacity", as in the fuse-switch combination standard.

The fault breaking capacity of the circuit-switcher alone is demonsia e-over
currenf by a three-phase test at rated voltage in the test conditions ¢ ? -100).
The test current is the rated take-over current /. It is required i ' take-
over c¢urrent ensures the proper breaking capability with nelting
charaqteristics lower than those of the fuses used to demonstrg hermal
current.

Calculpti i i i ively earthed meutral
systenp. Such an assumption leads to consider that in, th ini ases is
reduce i aining
fuses. uld be
cleare

The p < urrent
test covers, conS|der|ng the characteristi in the
fused ¢

When [an effectively ea e fault,

the cufrent in the fwo remdain S , : .|Under
such g conditio i : . i before

the cirpuit-switch n.

A.2

In this| e fault
curren € n fuse
melting i Rent\ characteristic is kept below the point (rated take-over current 7.,/
minim 3

Take-qvef current is defined by the IEC without considering differences between melting
characteristics of thethreefuses—The demonstrated rated—vatue 75 s basedomthe—slowest
acceptable fuse characteristic. The second phases clear 0,866 x I,

In IEC 62271-105, the transfer current /i, s, is defined as the current at which, under striker
operation, the breaking duty is transferred from the fuses to the switch. This occurs when,
after the melting of a first fuse, the switch opens under striker operation before, or at the
same time as, the melting of the second fuse, there being an inevitable difference between
the melting times of fuses. A knowledge of this difference, AT, between the melting times of
fuses permits comparison between it and the striker-initiated opening time of the switch.

If introducing the possibility of fuses with different characteristics, then one can consider a
fault current, higher than the rated take-over current, which would lead to a first fuse to melt
(on a fast curve) and then second fuses melting with an additional delay such that a relay
could have tripped the circuit-switcher before. This situation is not covered by the type test.
Second phases could be cleared by the circuit-switcher with a current higher than 0,866 x /.
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Technical developments in this annex investigate the limits of such situation.

A.3

Terms, definitions and symbols

For the purposes of this annex, the terms, definitions and symbols apply.

I

rto

Iy

Iy

Iy
NOTE
I

sup

Am

T,

m

rated three-phase take-over current; it is also the fault-breaking capacity of the circuit-
switcher as demonstrated by the type test

prospective three-phase short-circuit current corresponding to a particular application
short-circuit current in the three phases, before interruption in the first pole

hort-circuit current in the second and third pole after interruption in

1 =1yand I, = I x V3/2.
he current above which there is no required delay time for the

pplication margin factor: ratio between the rated three gnt|of the
ircuit-switcher and the maximum fuse melting current of the Tus q tjr jual to

inimum protection operating time — it may /depexd ective
urrent (protection curve) — if several proteeti /e j relay,
ifferential relay, Buchholz relay,arc detg ) , astest
rotection is considered

re-arcing time of the first fuse to ' : e e current is not interrupted by
he circuit-switcher

re-arcing time of the second fus ¢ is not

Parameters « ace thqQse usedNNIEC 62271-105.



https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

62271-107 © IEC:2012 -41 -

It !

Key

M fusq slow melting time-current characteristic

m fusdg fast melting time-curre®

Figure A.1

A.4 Assum@

A.41

Assumptions\are se used in IEC 62271-105.

A.4.2

In the| zone-of i st, a straight line in a log-log diagram approximates the pre{arcing

time/cyrrent charact&ristic of the fuse, then for the fast fuse:

I1a><t1=C (A.1)

where

1, is the r.m.s value of the prospective current;
t1 is the pre-arcing time on the "fast" fuse characteristic.

A.4.3 Second phase

The two other fuses have a slower characteristic; the melting current is augmented by a
factor (1+ x); so the pre-arcing characteristic is

[1/1+x)]* xt=C
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but the current is equal to /; in the period [0, 74] and to I, in the period [¢4, #5]; t, being the
final melting time of the fuse 2.

NOTE This is conservative since the fact the current does not fall immediately from I, to I, when arcing initiated
in the first fuse is disregarded; this leads to an over-estimation of ,.

It is assumed that the melting process of the second fuse is governed by the equation:
[14 10+ )| xtq +[Io 1(1+ )% x (15 —t4) = C (A.2)

A.4.4 Modelling of the “application margin”

By defjnition, [(Ino ! Am)I(1+ x)|* x Ty = C (A.3)
This makes a link between the rated take-over current of the cirt S and the
fuse characteristics.

A.5 | Mathematical expression of the application

A.5.1 General

Given |a particular prospective current it i i > gties of
the firgst and second poles to clear ake co < is and
synthdsis of these mathematical conditioqs i

A.5.2 | First pole-to-clear

Any cyrrent larger then /.y er: the

sum of minimum openipg ti imum protection operating time shall be higher than
the arging time of a sl 3 i

(A.4)

Since
t, = 0,

r
condit

cient condition is that the relation is already satisfigd with
) to make the link with the “application margin” (44), the

T, > Ty Am® (A.5)

that is|trtu€-for 4m > 1 (which is mandatory).

A.5.3 Second pole-to-clear
A.5.3.1 General

The current cleared by the second pole should not be larger than I,;, x V3/2 since this is the
current cleared in the second pole-to-clear during the type test. The limiting case is when the
prospective current is such that arcing in the second fuse begins at the moment of contact
separation in the circuit-switcher.

Two cases are to be considered.

A.5.3.2 Opening of the circuit-switcher triggered by the fuse striker

The limiting case corresponds to:
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Tm: t2—t1 (A6)

This is when the maximum extra time needed by the second fuse for melting is equal to the
opening time of the circuit-switcher: arcing begins simultaneously in the second fuse and in
the circuit-switcher. If the prospective current is smaller than the one corresponding to this
situation, the circuit-switcher might have to interrupt the current on the second pole. This is no
problem if this situation is covered by the type test, that is, if the prospective current
corresponding to the limiting case is smaller than the demonstrated interrupting capability of
the circuit-switcher (Z;45).

Using and combining formulas (A.1), (A.2), (A.3), (A.5) and (A.6), one obtains in the limiting

case,
la
1 a _
p_ 1, [(1”) 1]1 should be < 1 (A.7)
Ito Am 0,866 x(1+x)
NOTE [0,866 = V3/2.
A.5.3.3 Opening of the circuit-switcher triggered
The liriting case is when:
(A.8)
This i when the maximum total time to the
openirlg time of the circuit-switcher, & ce the
openirlg is triggered by the d fuse
and in|the circuit-switcher
If the [relay has a ti bn the
prospgctive curr Iy br any
prospgctive curr
(A.9)
The cqnditioR (A NS be cked within a narrow range of prospective currents:
— Lopwse : ective currents smaller then /., there is no problem becauge the
cage is“eQVers ype test.
— Upper limit:-Since 2(/,) is necessarily non negative and also because tz(lp) is a decrpasing
function of I, the condition (A.9) is automatically verified for prospective currents fhigher
thgn the prospective current corresponding to:

This current is called /.

Since tr(]p) and tz(lp) are both decreasing functions of Iy, a sufficient condition is that

tlsup) = 1o(lio) = Ty (A.10)

Note that if 1

sup < Irto» the condition (A.10) is always verified.

Formula (A.10) is the key formula for the application: it determines the minimum protection
operating time in order to cover the application.

One needs to express the relationship t2(1p):
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Using (A.1) and (A.2) one obtains:

a-1
zzzixﬂ%}u} (A.11)
¢ || 08667

This equation can be particularized for finding I, expressing that for this value of the
prospective current, t, = T, and using (A.3) to make ?he link with the application margin 4m:

1a
Isyp 1 [(+x)* -1 ]
Iio  Amx(1+x) L 0,866% J

(A.12)

Finally, using formula (A.3) relating 7;, with C and 7,,,, one derives ilf be of
practidal use to calculate the minimum protection operating time in tk

1
tr > Ty % x (A.13)
e {Amax(’Hx)a [

It can |pbe seen in this equation that increasing tf phca argin factor (4m) may
the nepd for having a time delay on thg protectio

relieve

A.6 | Analysis

A.6.1 Applications wi

If the fused circuit-swifte iker-trippi i , hdition
(A.7) dhould be verified
Provided the min mode,
the application ma

_<>

1,084 1,037 0,943 0,738
0,20 1,042 0,980 0,866 0,638
0,15 1,006 0,934 0,808 0,570
0,10 0,951 0,866 0,726 0,481
0,05 0,850 0,749 0,594 0,352

From (A.7), one can derive a minimum application margin as a function of the fuse
characteristics x and a. See Table A.1.

It can be seen that an application margin factor of 1 is sufficient.
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As a reminder, conditions used for the transfer current in IEC 62271-105 (switch-fuse
combinations) are x equal to 0,13 and « equal to 4. Such conditions are therefore covered in
this standard without dedicated type test.

A.6.2

Applications with protection relays

Conditions (A.4) and (A.13) apply.

Condition (A.13) allows for the definition of the minimum protection time delay as a function of
the application margin, for specific values of the fuse characteristics; see Table A.2.

The finst row illustrates that applicatio
to enslire correct performance.

The re
verified.

For us

y
R

Row Min ¢/Ty, Am X
1 3,111 0,75 0,13
2 0,301 1,00 0,13
3 -0,008 1,07 13
4 0,403 1,00 %
5 -0,006 1,09F\ ;77\/2\\

— with 4m =1, one

Current

Isup/lrt

)

rs < 1 would need a dedicated timsg

is point. By this, condition (A.4)

i 4) that a protection time delay, up to 0,5 Tj,,
erage of the cases studied here;

e protection operating time is necessary: relation (A.12) pr
, for typical fuse characteristics. See Table A.3.

delay

s also

should

pvides

Row Ieun/Irto Am X a
1 1,068 1,00 0,13 4
2 1,082 1,00 0,13 5
3 1,088 1,00 0,2 4
4 1,139 1,00 0,5 5

One observes that, if the minimum protection operating time applies in the current range from
100 % up to 120 % of the rated take-over current of the circuit-switcher, there is no need for
an application margin >1.


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

- 46 - 62271-107 © IEC:2012

A.7 Conclusions

The transfer current, as defined for combinations, is covered in this standard by the rated
take-over current and the associated type test.

When using high rating fuses, with curves very close to the maximum allowed in the fused
circuit-switcher, some minimum operating time, up to half the minimum opening time of the
circuit-switcher, may be needed on the protection chain to prevent exceptional situations from
occurring.

@C@
S
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A HAUTE TENSION -

Partie 107: Circuits-switchers fusiblés pour courant alternatif
de tension assignée supérieure a 1 kV et jusqu'a 52 kV inclus
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La Norme internationale CEl 62271-107 a été établie par le sous-comité 17A: Appareillage a
haute tension, du comité d'études 17 de la CEIl: Appareillage.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2005. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente.

la référence a la CEIl 60694 a été remplacée par la CEIl 62271-1;

e De nouveaux articles et paragraphes de la CEIl 62271-1 ont été ajoutés et une

nouvelle terminologie a été proposée lorsque nécessaire.

e 4.1 Niveaux assignés de remplissage pour l'isolement et/ou la manoeuvre


https://iecnorm.com/api/?name=2ace498d2039bb9aeb2212ee9558f4de

— les
CE

-52 - 62271-107 © CEIl:2012

5.19 Emission de rayons X

5.20 Corrosion

6.10 Essais complémentaires sur les circuits auxiliaires et de commande
6.11 Procédure d’essai des rayonnements X pour les ampoules a vide
12 Influence du produit sur 'environnement

références normatives ont été mises a jour: CEIlI 60265-1 en CEI 6227
| 60787 en CEI/TR 60787, CElI 60466 en CEIl 62271-201, et CEI/TR 60787

déplacée dans la bibliographie;

1-103,
a été

— les figures et les tableaux ont été placés a I'endroit ou ils sont cités en premier dans le

dofUument;

— la |numérotation des figures et des tableaux a été modifiée I'ordre
cofvenable;

— la péfinition de la (décharge disruptive non entretenue (NSDD Cette
définition est incluse dans la CEl 62271-1;

— les|critéres d'acceptation ont été alignés avec le 6.101.4 de Ya

— redroupement sous le 6.103 des diverses dispositions ension
de|la validité des essais de type". Certaines deS régles gtaienf dupliquées daps les

Art
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art

Le tex

Le rap
abouti

Cette
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corres
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numer

itend@dans_cha
> difiées,miais la terminolo

cles 6 et 8 et il semble plus approprié de
sai de type a effectuer. Les conditions n'o
s claire;

Ivelle numérotation des paragr ‘ our éviter les conflits a
cles de la CEIl 62271-1.

e de cette norme est issu des docu

wFDIS - \\R/apportde vote
\(A/ggi/ﬁsl\s " 17A/1004/RVD

CEIl 62271= es amendements a ces articles et paragraphes reprennent la
pbtation, et les paragraphes supplémentaires sont numérotés a partir de 101.

que paragraphe que

pie est

ec les

fére et

leay ci-dessus donne toute information sur le votg ayant
a l'approbatjon
bublication_a elon les Directives ISO/CEI, Partie 2.
hafmendoit onjointement avec la CEl 62271-1:2007, a laquelle elle se ré

t applicable uf ifidication contraire. Afin de simplifier I'indication des exigences

b celle
méme

Une liste de toutes les parties de la série CEl 62271, présentée sous le titre général
Appareillage a haute tension, peut étre consultée sur le site web de la CELI.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,
* supprimée,
* remplacée par une édition révisée, ou

¢ am

endée.
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1

1.1

Le parpgraphe 1.1 de la CEl 62271-1:2007 n'est pas applicable, et est

La

réseayx de distribution, qui sont des ensembles fonctionnels
et de fusibles limiteurs, congus de fagon a étre capables:

APPAREILLAGE A HAUTE TENSION -

Partie 107: Circuits-switchers fusiblés pour courant alternatif
de tension assignée supérieure a 1 kV et jusqu'a 52 kV inclus

Généralités

amaina—edlannliaatioan

ouTIrariicTu ﬂF'JII\JﬂLIUII

présente partie de la CEl 62271 s'applique aux appareils a m

de|couper, a la tension de rétablissement assignée, tou
jusjgu'au pouvoir de coupure en court-circuit assignpé

d’établir, a la tension assignée,
assigné s'applique.

lls sont prévus pour étre utilisés sur des xi

endurgnce mécanique et électrique norm
transfgrmateurs HT/BT par exemple,
cables| ainsi que les circuits de moteurs

Les cpnditions de défa i , jusqu'au ¢
d'intergection assigne 2ré par des disf
complémentaires (perg elai , crrectement mis en ceuvre, déclenchant le

switchpr. Les fu<§§ ) iere a assurer que le pouvoir de coupure en
circuit|du disposi S

NOTE |l " est utilisé pour désigner soit le fusible, soit I'élén
remplagement, qu S a e ne comporte aucune ambiguité.

Cette porme i uits-switchers fusiblés congus avec des tensions ass
supérig 3 RY_.€t inférieures ou égales a 52 kV, pour utilisation sur des ré
alternatifs™triphase fréquence 50 Hz ou 60 Hz. Une comparaison avec d'autres disf

de mahoeuvre

X|sta s est fournie dans I'Article 8.

NOTE 2 U existe d'autres circuits-switchers; voir [1]1.

suit.

pour les

vitcher

défaut

circuit

ju'une

ipn des

ou en

ourant
ositifs
circuit-
court-

ent de

gnées
seaux
ositifs

Les dispositifs qui requiérent une manceuvre manuelle dépendante ne sont pas couverts par
la présente norme.

Les fusibles sont couverts par la CEl 60282-1.

Les sectionneurs de terre faisant partie intégrale d'un circuit-switcher sont couverts par la
CEl 62271-102.

L'installation sous enveloppe, le cas échéant, est couverte soit par la CEl 62271-200, soit par
la CEl 62271-201.

1

Les nombres entre crochets se référent a la bibliographie.
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1.2 Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’appliqgue (y compris les éventuels
amendements).

CEIl 60282-1:2009, Fusibles a haute tension — Partie 1: Fusibles limiteurs de courant

CEI 62271-1:2007, Appareillage a haute tension — Partie 1: Spécifications communes

CEI 63271-100:2008, Appareillage a haute tension — Partie 100: Dis, eyrs @ |eourant
alterngtif

CEI 63271-102 :2001, Appareillage a haute tension rs et

sectiomneurs de terre a courant alternatif

CEI 63271-103:2011, Appareillage a haute tension — Pa nsions

assigniées supérieures a 1 kV et inférieures ou égales

CEI 63271-105:—, Appareillage & haute tension =-Partig & ing mterrupteurs -fysibles
pour cpurant alternatif de tensions assignées Supérk g 2

CEI 63271-200, Appareillage a haute
meétalllque pour courant alternatif de tef

200: /Appareillage sous enveloppe
supérieures a 1 kV et inférieures ou

égaled a
CEI 62 ploppe
isolant res ou

égaled a

2 Cq

L’Artic

3 Te

L'Artic

3.1 [TFefmes généraux

Le paragraphe 3.1 de la CEIl 62271-1:2007 est applicable.

3.2 Ensembles d'appareillage

Le paragraphe 3.2 de la CEI 62271-1:2007 est applicable.

3.3 Parties d'ensemble

Le paragraphe 3.3 de la CEIl 62271-1:2007 est applicable.

2 A publier.
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3.4 Appareils de connexion

Le paragraphe 3.4 de la CEI 62271-1:2007 est applicable avec les compléments suivants.

3.4.101

circuit-switcher

dispositif de manceuvre mécanique adapté pour établir, supporter et interrompre des courants
dans des conditions normales de réseaux et pour interrompre des courants de défaut
spécifiés qui peuvent étre inférieurs a son courant de courte durée admissible

Note 1 a I'article: |l existe d'autres circuits-switchers; voir [1].

3.4.10@

circujh-switcher fusiblé
disposdijitif comprenant un circuit-switcher tripolaire et trois fusibles limjtéurs, capable’ d|établir
et d'inferrompre tout courant de charge ou de défaut jusqu'a son poywoi court-
circuit|assigné, dans les conditions de TTR et de facteur de puis 13 cette
norme

3.4.10B8
socle d'un circuit-switcher fusiblé
circuitiswitcher fusiblé sans les éléments de remplacen

3.5 [|Parties d’appareillage
Le parpgraphe 3.5 de la CEIl 62271-1200R esd
3.5.10

déclencheur
disposijitif raccordé mécaniguement a yn iI nésariiqgue de connexion dont il libgre les
organgs de retenue et quilperuef/1'ouverure™ua ferineture de I'appareil

[SOURCE: CEI 60050-/44

compléments suivanis.

3.5.10R
déclencheur a
déclen
conne

a¥ec ou sans retard, d'un appareil mécanigue de
déclencheur dépasse une valeur prédéterminée

[SOUR . CE 441 441-16-33]
3.5.10
déclen

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

3.6 Exploitation
Le paragraphe 3.6 de la CEIl 62271-1:2007 est applicable avec les compléments suivants.

3.6.101

manceuvre indépendante manuelle (d'un circuit-switcher fusiblé)

manceuvre a accumulation d'énergie dans laquelle I'énergie provient de I'énergie manuelle
accumulée et libérée en une seule manceuvre continue, de telle sorte que la vitesse et la
force de la manceuvre sont indépendantes de l'action de I'opérateur

[SOURCE: CEI 60050-441: 2007, 441-16-16]
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3.6.102

manceuvre a accumulation d'énergie (d'un circuit-switcher fusiblé)
manceuvre effectuée au moyen d'énergie emmagasinée dans le mécanisme lui-méme avant
I'achévement de la manceuvre et suffisante pour achever la manceuvre dans des conditions

prédét

erminées

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

3.7

Grandeurs caractéristiques

Le paragraphe 3.7 de la CEIl 62271-1:2007 est applicable avec les compléments suivants.

3.7.10f
coura
courarj
était rq

[SOUF

3.7.10
créte
valeur

Note 1
passant
exempld
méme s

[SOUF
3.7.10

valeurle maximale de cr ; r%é

valeur

Note 1
présum

[SOURCE: CEI 60068

3.7.10¢

couraht co

courant p valué 3 l'instant correspondant au début du phénoméne de coupure

ht présumé (d'un circuit, et par référence a un dispositif de manceuyre otnun fusi
t qui circulerait dans le circuit si chaque pble de l'appareil de gohne
mplacé par un conducteur d'impédance négligeable

CE: CEI 60050-441: 2007, 441-17-01]

R
He courant présumé

ble)
fusible

de créte d'un courant présumé pendant la périgde traqsitQ on établissement
h 'article: La définition implique que le courant es tall pa eil de~Connexion idéal, c'est-a-dire
instantanément d'une impédance infinig impe . ircuit ayant plusieurs vdies, par
un circuit polyphasé, il est entendu g 3 ksimultanément dans tous Igs pdles

de créte du coura 3 nd, I'établigsement du courant a lieu a l'insts

l'article: X
b ne se rapporteq

g Mn circuit polyphasé, la valeur maximale de créte du

nt qui

courant

es dans
ant est

Note 1 i ations concernant l'instant du début du phénoméne de coupure sont donné
les publ|cat|ons pa s. Pour les appareils mécaniques de connexion ou les fusibles, cet ins
habituellement choisi cowme l'instant du début d'un arc au cours d'une coupure.

[SOURECE;/CEI 60050-441: 2007, 441-17-06]

3.7.105

courant coupé
courant dans un pbéle d'un appareil de connexion ou dans un fusible évalué a l'instant de
I'amorgage de I'arc au cours d'une coupure

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

3.7.106

courant minimal de coupure
valeur minimale de courant présumé qu'un élément de remplacement peut couper sous une
tension donnée et dans des conditions prescrites d'emploi et de comportement

[SOURCE: CEI 60050-441: 2007, 441-18-29]
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3.7.107

pouvoir de fermeture en court-circuit
un pouvoir de fermeture pour lequel les conditions prescrites comprennent un court-circuit
aux bornes de l'appareil de connexion

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

3.7.108
courant d'intersection
valeur du courant correspondant a l'intersection des caractéristiques temps-courant de deux

dispos

itifs de protection a maximum de courant

[SOUT

3.7.10
coura

Ity
courar

parties

3.7.11
coura
courar

[SOUR
3.7.11

tensign appliquée

tensio
I'établi

[SOUF
3.7.11

tensio
l'interr

Note 1
lequel €
fréquen

[SOUF
3.7.11

CE 444 17 16
o= T TO

1
1

D
nt thermique

t maximal supporté de maniére continue sans que les
ne dépassent les limites spécifiées

D
ht de court-circuit avec fusible

t de court-circuit conditionnel lorsque |'apparej est un fusible

CE: CEI 60050-441: 2007, 441-17-21]

(

N qui existe entre les bornes d'unpodle d' il de connexion immédiatement

R

tensign de rétablissen
N qui o@» 4 S 3 appareil de connexion ou d'un fusible

Lption du codra

tension transitoi e rétablissement

TTR
tensio

rentes

avant

apres

durant
bment a

sitoire

N de rétablissement pendant le temps ou elle présente un caractére tran

apprécrabte

Note 1 a l'article:

La tension transitoire de rétablissement peut étre oscillatoire ou non oscillatoire ou étre une

combinaison de celles-ci selon les caractéristiques du circuit et de I'appareil de connexion. Elle tient compte de la
variation du potentiel du point neutre du circuit polyphasé.

Note 2 a I'article:

Sauf spécification contraire, la tension transitoire de rétablissement pour les circuits triphasés

est la tension aux bornes du premier pdle qui coupe, car cette tension est généralement plus élevée que celle qui
apparait aux bornes de chacun des deux autres poles.

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

3.7.114
tension de rétablissement a fréquence industrielle
tension de rétablissement aprés la disparition des phénomeénes transitoires de tension

[SOURCE: CEI 60050-441: 2007, 441-17-27]
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3.7.115

tension transitoire de rétablissement présumée

tension transitoire de rétablissement qui suit la coupure du courant présumé symétrique par
un appareil de connexion idéal

Note 1 a l'article: La définition implique que I'appareil de connexion ou le fusible, pour lequel la tension transitoire
de rétablissement est recherchée, est remplacé par un appareil de connexion idéal, c'est-a-dire dont I'impédance
passe instantanément de la valeur zéro a la valeur infinie a l'instant du zéro de courant, c'est-a-dire au zéro
"naturel". Pour des circuits ayant plusieurs voies, par exemple un circuit polyphasé, on suppose en outre que la
coupure du courant par I'appareil de connexion idéal n'a lieu que sur le pble considéré.

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

3.7.116
durée|minimale d'ouverture (d'un circuit-switcher fusiblé)
intervdlle de temps minimal entre l'initiation de I'ouverture, par un disyositif externe} et le
premigr instant de séparation des contacts d'arc dans I'un quelconque des pdles

3.7.11y7
durée|minimale d'ouverture (d'un circuit-switcher fusiblé) init
durée [prise entre l'instant ou I'arc commence dans le fusiple i ¥ 5 d'arc

se sont séparés dans tous les pbles

Note 1 |a l'article: Cette définition s'applique uniquement
déclenchement par percuteurs.

pés de

3.101 | Fusibles

3.101.1
socle
partie fixe d'un fusible munie de contacts e

[SOURCE: CEI 60050-441

3.101.p

percuteur

disposijitif mécan@( i ent de remplacement qui, lors du fonctionnement
du fuqible, libére Yér aire fonctionner d'autres appareils, des dispositifs
indicafeurs ou po

[SOURCE: CE - %1-18-18]

3.101.8
couran
valeur] i
appargil de cen

ale du courant atteinte au cours de la coupure effectuée par un
ou un fusible

Note 1 ad'afticle: Cette notion est d'importance particuliere si I'appareil de connexion ou le fusible fonctipnne de

telle m ereaue lavaleur de créte ducourant présumé du-circuitn'est pas-atteinte
- ™ ™

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

3.101.4

I%¢

intégrale de Joule

intégrale du carré du courant pour un intervalle de temps donné:

i
%= I i2dt
1)

Note 1 & l'article: L' I?¢ de préarc est I'intégrale I¢ pour la durée de préarc du fusible.

Note 2 & l'article: L' I?t de fonctionnement est I'intégrale 2 pour la durée de fonctionnement du fusible.
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Note 3 a l'article: L'énergie en joules libérée dans une portion ayant une résistance de un ohm d'un circuit

protégé par un fusible est égale a la valeur de 72t de fonctionnement exprimée en AZ « s.

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

4 Caractéristiques assignées

L'Article 4 de la CEIl 62271-1:2007 est applicable avec les compléments suivants et les

exceptions suivantes:

En complément des caractéristiques assignées énumérées dans la CEl 62271-1:2007, les

Caract-'\ric-+in||r\c- acciandac ot daconnic o'lannliniiant:
PSSt eSS SSTgH e eSS eSS o0uS—SapprragueHt:

) pouvoir de coupure en court-circuit assigné;
) terlsion de rétablissement assignée;
c) potvoir de fermeture assigné;
) coIrant d'intersection assigné,;
)

colrant thermique maximal assigné.

4.1 [Tension assignée (U,)

Le parpgraphe 4.1 de la CEIl 62271-1:2007 est appli

4.2 |Niveau d'isolement assigné

Le parpgraphe 4.2 de la CEl 62271-1:2

4.3 [Fréquence assignge {f;)

Le parpgraphe 4.3 de |

NOTE |[Dans quelqy gs, |2
différentes de ses caractérjstiy
4.4 [Couranta

4.41

Le parpgr

Normdlemen
fusiblg.

envelgppe\plus larges, le courant assigné en service continu du jeu de barres comm

étre conforme a la CEIl 62271-200 ou a la CEIl 62271-201.

ent étre

vitcher

ircuits-switchers fusiblés sont installés au sein d'ensembleg sous

Tn doit

Voir aussi 4.4.101.

4.4.2 Echauffement

Le paragraphe 4.4.2 de la CEIl 62271-1:2007 est applicable avec le complément suivant

En ce qui concerne les fusibles, I'Article 6 de la CEl 60282-1:2009 s'applique.

4.4.101 Courant thermique maximal assigné (1)

Le courant thermique maximal assigné est la valeur maximale du courant thermique pour le

circuit-switcher fusiblé.
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Il n'est pas nécessaire que la valeur du courant thermique soit prise dans la série R10.

NOTE Le courant thermique réel dépend des fusibles installés.
4.5 Courant de courte durée admissible assigné (1)

Le paragraphe 4.5 de la CEIl 62271-1:2007 n'est pas applicable.

4.6  Valeur de créte du courant admissible assigne (/)

Le paragraphe 4.6 de la CEIl 62271-1:2007 n'est pas applicable.

4.7 |Durée de court-circuit assignée (7))

Le parpgraphe 4.7 de la CEI 62271-1:2007 n'est pas applicable.

4.8 [Tension assignée d’alimentation des dispositifs de fermett
des circuits auxiliaires et de commande (U,)

Le parpgraphe 4.8 de la CEIl 62271-1:2007 est applicable.

4.9 se et d’ouverture et
Le par
4.10 : primé pour les systémes a pregsion

entretenue

Le parpgraphe 4.10 de la

4.11 |Niveaux assig

agraphe A@

Le par

4.101

e plus
ditions

Le pol
élevé

d'utilis t une
tensio 2 isSement’a fréquence industrielle correspondant a la tension assignée du
circuit i et’ayant une tension transitoire de rétablissement présumée égale a la

valeur

Le po de la

composante alternative.
Les pouvoirs de coupure assignés doivent étre sélectionnés dans la série R10 comme suit:
8-10-125-16-20-25-31,5-40-50-63-380—- 100 kA

NOTE 1 Il est reconnu que l'impédance série du circuit-switcher fusiblé ou l'intervention rapide des fusibles ou du
circuit-switcher fusiblé donnent parfois un ou plusieurs des effets ci-dessous:

a) une réduction du courant de court-circuit a une valeur notablement au-dessous de la valeur attendue;

b) une intervention tellement rapide que I'onde de courant de court-circuit est déformée.

C'est pourquoi le terme "courant présumé" est utilisé pour définir les performances d'établissement et de coupure.
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NOTE 2 La performance de coupure en court-circuit dépend des caractéristiques des éléments fusibles installés;

seuls les éléments fusibles ayant un courant maximal de coupure assigné supérieur ou égal a Iy, peuv
inscrits dans la liste du manuel d'utilisation du circuit-switcher fusiblé.

4.102 Tension transitoire de rétablissement assignée

ent étre

La tension transitoire de rétablissement assignée relative au pouvoir de coupure assigné en
court-circuit (selon 4.101) est la tension de référence qui constitue la limite supérieure de la
tension transitoire de rétablissement présumée des circuits que le circuit-switcher fusiblé doit

étre capable de couper dans I'hypothése d'un court-circuit.

4.103 Pouvoir de fermeture assigné en court-circuit

Le pouvoir de fermeture en court-circuit assigné est la créte de couramt présumée) la plus
élevéd que le circuit-switcher fusiblé doit étre capable d'établir confitions
d'utilisption et de comportement définies dans cette norme dans un ci sion a
fréquence industrielle correspondant a la tension assignée du cirg 2.1l doit
étre égal a 2,5 fois (50 Hz) ou 2,6 fois (60 Hz) la valeur du pouvaqir de ticircuit
assignfé.
NOTE [Voir aussi les notes du 4.101.
4.104 | Courant d'intersection assigné
Le colrant d'intersection assigné est la valeur/e ection
que le i ns les
condit ayant
une tegnsion de rétablissement a fréquenge IR signée
du cirg égale
alavsg
La val cteur Qeit étre supérieure a la valeur du cpurant
d'inter dennée par les fusibles utilisés pour démorjtrer le
courar
t
Légende
R caractéristique de fusion
temps-courant moyenne du
fusible
M caractéristique lente de fus|on
temps-courant du fusible
Tmin durée d'ouverture minimale
Trto couararrt drtersection abaig 1é
du circuit-switcher fusiblé
T courant d'intersection pour le
min to
\ fusible considéré
A\
~
—
o Irto 1
IEC 1020/12

Figure 1 — Caractéristiques pour déterminer le courant d'intersection
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5 Conception et construction

5.1

Exigences pour les liquides utilisés dans les circuits-switchers fusiblés

Le paragraphe 5.1 de la CEIl 62271-1:2007 est applicable.

5.2

Exigences pour les gaz utilisés dans les circuits-switchers fusiblés

Le paragraphe 5.2 de la CEIl 62271-1:2007 est applicable.

5.3

Raccordement a la terre des circuits-switchers fusiblés

Le parpgraphe 5.3 de la CEIl 62271-1:2007 est applicable.

5.4

Equipement auxiliaire et de commande

Le parpgraphe 5.4 de la CEIl 62271-1:2007 est applicable.

5.5

Manceuvre dépendante a source d'énergie extéri

Le parpgraphe 5.5 de la CEIl 62271-1:2007 est applicab

5.6

Le par|

5.7

Le par|
5.8

Le par
5.9

Le par
5.10

Le par

Le Tal

Manceuvre a accumulation d'énergie

e indépendante a source d’é
hage mécanique)

Fonction@
Aagraphe 5.8.detq

leau 1 dans la CEl 62271-1:2007 est remplacé par le Tableau 1 ci-aprés.

hergie
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Tableau 1 — Plaque signalétique

assigné

Abréviation Unités Circuit- Mécanisme Conditions particuliéres
switcher pour le marquage
fusiblé
(1) (2) (3) (4) () (6)
Constructeur X Y seulement si le mécanisme
est indépendant du circuit-
switcher fusiblé et/ou de
constructeur différent
Désignation du type X Y seulement si le mécanisme
est indépendant du circuit-
Swi fusiblé et/qu de
cofistructeur different
Référencel du manuel X
d'utilisatiop /\
Numéro d¢ série X Ecanisme
nt de
Année de fonstruction X 4 \
Numéro d¢ cette norme X N
Tension agsignée U, kV >€ (7
Tension agsignée de tenue U \ /\( \/
p
au choc d¢ foudre
Fréquencq assignée Jr \H\z }\ \/
Courant tHermique maximal I \/ A \\
(‘\

Fusibles ufilisables et
courants thermiques avec

e

o

Marquage obligatoi
"Fusibles: voir mangel

fusibles I d'utilisation"
Pression gssignée du gaz Pa Y Si applicable
pour la mgnceuvre

Tension agsignée Y Si applicable

d'alimentation des auxilia/i(é

N

Classe detempérature Y Différent de
-5 °C a l'intérieur
(\ —25 °C a l'extérieur
Fluide isolan}/é’t\Q%\se AN kg Y Si applicable

AN

X: Le mar

Y: Le mar

(Y): Le mgrquage de ces vafeurs est facultatif et soumis aux conditions de la colonne (6).

NOTE Ldgs abreviations de la colonne (2) sont autorisées a la place des termes de la colonne (1). Quand les|termes de

la colonne (T) sont ufilisés, le mot "assigne" est optionnel.

5.11

Dispositifs de verrouillage

Le paragraphe 5.11 de la CEI 62271-1:2007 est applicable.

5.12

Indicateur de position

Le paragraphe 5.12 de la CEI 62271-1:2007 est applicable.

5.13 Degrés de protection procurés par les enveloppes

Le paragraphe 5.13 de la CEI 62271-1:2007 est applicable.
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5.14 Lignes de fuite pour les isolateurs d'extérieur

Le paragraphe 5.14 de la CEI 62271-1:2007 est applicable.

5.15 Etanchéité au gaz et au vide

Le paragraphe 5.15 de la CEI 62271-1:2007 est applicable.

5.16 Etanchéité au liquide

Le paragraphe 5.16 de la CEI 62271-1:2007 est applicable.

1:2012

5.17

Le par

5.18

Le par

5.19

Le par

5.20

Le par

5.101

Les ftri
switch
aussi

fonctid
percut

5.102

Le cir
manie
percut

e a-fonction
JU

Risque de feu (Inflammabilité)

agraphe 5.17 de la CEI 62271-1:2007 est applicable.

Compatibilité électromagnétique (CEM)

agraphe 5.18 de la CEI 62271-1:2007 est applicable,

Emission de rayons X

Aagraphe 5.19 de la CEI 62271-1:2007 est ap ble
Corrosion
agraphe 5.20 de la CEI 62271-1;

ne u%des uSibles et le déclencheur du cin
hglages entre le/ ouNes | ' s fusibles, s’il y en a, et le déclencheur du
er doivent i e le circuit-switcher fonctionne convenabls
bien en ¢ triphaseé qu'en monophasé, aux exigences minin

iblé équipé d'un déclenchement par percuteur doit étre con
de facon satisfaisante dans des conditions de fonctionnemg

cuit-

Circuit-
ement,
ale et
de de
ur les

cu de
ent du

Cela est réalisé si les conditions a) et b) suivantes sont satisfaites:

a) La coordination entre le circuit-switcher et les fusibles est assurée par I'un des conditions
1), 2) ou 3) ci-dessous:

1) La durée d’ouverture du circuit-switcher provoquée par le percuteur des fusibles doit
étre plus courte que la durée d’arc maximale que les fusibles peuvent supporter. Cette
durée d'arc est au moins de 0,1 s selon la CEl 60282-1.

NOTE Des essais sont spécifiés dans le paragraphe 7.6.3 de la CEIl 60282-1:2009 pour vérifier que le temps
d'arc admissible des fusibles est au minimum de 100 ms.

2) Quand le constructeur des fusibles peut prouver que les fusibles ont subi avec succés
les essais de coupures depuis sa valeur de courant de court-circuit assigné jusqu’au
courant minimal de fusion des fusibles dans le circuit-switcher fusiblé (fusibles dits a
coupure intégrale) alors la durée d’ouverture provoquée par le percuteur des circuits-
switchers fusiblés est considéré comme non applicable.
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3) Quand il peut étre prouvé que le déclencheur thermique du percuteur des fusibles
entraine la coupure du courant avant apparition de I'arc dans ceux-ci, pour tous les
courants inférieurs a I3 (courant minimal de coupure du fusible selon la CEl 60282-1).

b) Dans ces circonstances, la montée en température du circuit-switcher fusiblé ne diminue
pas ses performances comme il est démontré dans I'essai décrit dans le 6.104 de la
CEIl 62271-105:—. 3

6 Essais de type

6.1 Généralités

Le parpgraphe 6.1 de la CElI 62271-1:2007 n'est pas applicable et est remp suit:

L'obje¢tif des essais de type est de démontrer les caractéristiqueg tchers

fusiblgs, de leurs mécanismes de manceuvre et de leur équipemen

Les edsais de type comprennent:

— les|essais diélectriques;

— les|essais d'échauffement;

— le mesurage de la résistance du circuit principal;
— les| essais pour démontrer la capacité i i i a établir et a couper les

— les| essais pour démontrer le fonct Scam irance
mécanique;

— la yérification du degré de protectio pr% paxles
— les|essais d'étanchéite;

— les|essais de compatibili

Le cird uit-switch@' 2 mis qux-e is doit étre comme neuf, avec des contacts pfopres
et équ|pé de fusi ies

Les fu hdants

sont e

6.1.1

Le par

6.1.2 Informations pour l'identification des spécimens d'essai

Le paragraphe 6.1.2 de la CEl 62271-1:2007 est applicable.

6.1.3 Information a inclure dans les rapports d'essais de type

Le paragraphe 6.1.3 de la CEl 62271-1:2007 est applicable.

6.2 Essais diélectriques

Le paragraphe 6.2 de la CEIl 62271-1:2007 est applicable avec le complément suivant:

NOTE Le choix de I'élément de remplacement est important, car les dimensions de I'élément de remplacement
affectent éventuellement les propriétés diélectriques. Voir aussi 6.103.1.

3 A publier.
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Les essais de décharges partielles spécifiés au 6.2.9 de la CEl 62271-1:2007 ne sont pas
exigeés.

6.3 Essais de tension de perturbation radioélectrique

Le paragraphe 6.3 de la CEIl 62271-1:2007 n'est pas applicable.

6.4 Mesurage de la résistance des circuits

Le paragraphe 6.4 de la CEIl 62271-1:2007 est applicable avec la clarification suivante:

Des comfexi . . s . . e des
ire, le
courant doit avoir une valeur appropriée quelconque comprise entré { ourant
maximjal thermique assigné.

6.5 Essais d'échauffement

Le parpgraphe 6.5 de la CEIl 62271-1:2007 est applicable 3

L'essaj doit étre réalisé au courant thermique maximal assign par le
constrpcteur.

Les fupibles utilisés pour I'essai doive ans le

rappoft d'essais.

6.6 Essais au courant de courte durée missik
ladmissible

Le parpgraphe 6.6 de Ia

6.7 Vérificati<}e 3
Le par| o

6.8

a la valeur de créte du courant

Le par

6.9

Le parpgraphe-6.5\deta CEIl 62271-1:2007 est applicable.

6.10

Le paragraphe 6.10 de la CEIl 62271-1:2007 est applicable aux circuits auxiliaires et de
commande impliqués dans la manceuvre du circuit-switcher, comme spécifié dans la présente
norme. Les circuits optionnels ne font pas partie du domaine d'application de ces essais.

6.11 Procédure d’essai des rayonnements X pour les ampoules a vide

Le paragraphe 6.11 de la CEl 62271-1:2007 est applicable avec le complément suivant.

Puisque cet essai est indépendant du dispositif de commutation, mais qu'il ne s'applique
qu'aux éléments de coupure (ampoules a vide) seuls en tant que composants, les résultats de
I'essai peuvent étre valables pour plusieurs types de dispositifs de commutation, a condition
que le type d'élément de coupure soit convenablement identifié et que la longueur de I'espace
d'ouverture soumis a essai soit inférieure ou égale a celle qui est utilisée dans le circuit-
switcher fusiblé.
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6.101 Essais d'établissement et de coupure
Les essais d'établissement et de coupure comportent quatre séquences d'essai:

— TDy,: essais d'établissement et de coupure au courant thermique maximal assigné;

— TD,4: essais de fermeture et de coupure au pouvoir de coupure assigné en court-circuit;
— TDy,: essais de coupure au courant d'intersection assigne;

— TDjow- €ssais de coupure au tiers du courant d'intersection assigneé.

6.101.1 Conditions pour la réalisation des essais

6.101.ft+—Etatducircuit=switcher fusibtéavanttesessais

Le cirquit-switcher fusiblé a essayer doit &tre monté complet sur son pro sur un
suppoflt équivalent. Son dispositif de commande doit fonction ditions
spécifiges et, en particulier, si ce dispositif est a commande électrig il doit
étre alimenté sous la tension minimale ou sous la pression de ge pécifié
dans e 4.8 et le 4.10 de la CEI 62271-1:2007, a moins ourant
n'influgnce les résultats d'essais, auquel cas le circuit-swi enté a
une tension ou a une pression de gaz comprise dans le le 4.8
etle 4 se des
contad

On do ue les
condit

Les ci bar un
disposdijitif permettant de les commandex a

Le ch Circuit-
switch L e d'un
co6té de la coupure ouldes’ co ste de
l'autre| cote, Ie Vitcher
fusiblg du c6té donnart e is doit
étre rgpétée en | essais
compdrtant des bnsion
etleo i

Les egs

6.101.

Pour les essais de courant de défaut limité (séquences d'essais TD, et TD) o), la fréduence
du cirquit‘d'essai doit étre conforme aux exigences spécifiées dans la CEl 62271-100 pour les

séquences d'essais T30 et TT0.

NOTE 1 Dans I'édition référencée de la CEI 62271-100, I'exigence s'exprime par "Les disjoncteurs doivent étre
essayés a la fréquence assignée avec une tolérance de 8 %. Cependant, par commodité d'essai, des écarts a
cette tolérance sont admissibles; ainsi, lorsque des disjoncteurs de fréquence assignée de 50 Hz sont essayés a
une fréquence de 60 Hz et inversement, il convient d'étre prudent dans l'interprétation des résultats, en prenant en
considération tous les éléments significatifs tels que le type du disjoncteur et le type d'essai effectué”.

Pour les essais impliquant l'intervention des fusibles seuls (séquences d'essais TD|y.), la
fréquence du circuit d'essai doit étre conforme aux exigences exprimées dans la CEl 60282-1
pour la séquence d'essais équivalente.

NOTE 2 Dans I'édition référencée de la CEl 60281-1, I'exigence s'exprime par "La fréquence du circuit d'essai
doit étre comprise entre 48 Hz et 62 Hz".
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Pour les essais de courant de charge (séquence d'essais TDy), la fréquence du circuit
d'essai doit étre conforme aux exigences exprimées dans la CEIl 62271-103 pour la séquence
d'essais équivalente.

NOTE 3 Dans I'édition référencée de la CEI 62271-103, I'exigence s'exprime par "Les interrupteurs doivent étre
essayés a la fréquence assignée avec une tolérance de £8 %.".

6.101.1.3 Facteur de puissance

Le facteur de puissance du circuit d'essais doit étre déterminé par mesurage et doit étre pris
égal a la moyenne des facteurs de puissance dans chaque phase.

6.101.T.4 Disposition des circuits d'essais

charge
€ ala

Pour [[Dy,, il est fait référence a la séquence d'essais triphasee
princigalement active TD,,4" de la CEl 62271-103; de ce fait, le
Figure|[2a doit étre utilisé.

Pour I¢s autres séquences d'essais, le circuit d'essai illustré.a la Fi it ilisé.

Pour lgs circuits- switchers fusiblés donnant lieu a une-émi e 9 ticules
meétall S 9 je des
parties ucteur
doit spgé

$ de la
de cuivre de 0,1 mm de diamegtre et

Les édg
terre n

de 50 sonnecté a l'enroulement secgndaire
d'un tn ont de protéger les bornes secondaires
du trapsformateur d'inten |te | immiteur de surtensions. On considéefe qu'il

n'yanp S vificatif sifadfil fusible est intact aprés I'essai.

Légende
G circuit d'alimentation

E chéassis ou enveloppe du circuit-
switcher fusiblé

F fusible pour vérifier le courant de
fuite du chassis a la terre

L circuit de charge

NOTE Le neutre de I'impédance|de
charge peut étre mis a la terre, ¢n
variante au neutre du circuit
e ____|___ — d'alimentation

IEC 1021/12

Figure 2a — Circuit d'essai avec charge
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Légende

mis a la terre

circuit d'alimentation

switcher fusiblé

fuite du chéassis a la terre

A point de mise a la terre possible si
le circuit d'alimentation n'est pas

E chéassis ou enveloppe du circuit-

F fusible pour vérifier le courant de

6.101.1.5

IEC 1022/12

Figure 2 — Arrangement des circuj i eg séries

La tension d'essai est la moyenne de i Nases mesurées au niveau du

switchper fusiblé, immédiaten

La ten
c'est-3

Dans
possib
chaqu

6.101.

La ten

au mojns,égal a 0,3

sement a fréquence industrielle doit étre maintenue pendant un
apres l'extinction de I'arc.

Circuit-

usiblé,

e que

ce sur

temps

6.101.1.7

Tension appliquée pour les essais de fermeture sur court-circuit

La tension appliquée, avant les essais de fermeture sur court-circuit de la série d'essais TD g
est la valeur efficace de la tension aux bornes d'un pble immédiatement avant I'essai.

Dans le cas d'essais triphasés, la valeur moyenne des tensions appliquées ne doit pas étre

inférieure a la tension assignée du circuit-switcher fusiblé divisée par \/5 et elle ne doit pas
dépasser cette valeur de plus de 10 % sans I'accord du constructeur.

La différence entre la valeur moyenne et la valeur des tensions appliquées dans chaque
phase ne doit pas dépasser 5 % de cette valeur moyenne.
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6.101.1.8 Courant coupé

Pour la série d'essais TDy,, les valeurs d'essais font référence a I'essai d'établissement et
coupure de "courant de charge principalement active TD, 4" de la CEI 62271-103.

Pour la série d'essais TD., la valeur efficace de la composante alternative du courant de
court-circuit coupé présumeé doit étre mesurée une demi-période aprés le début du court-
circuit lors de I'essai de courant présumé.

Pour les séries d'essais TD, et TD,,. le courant coupé doit étre la valeur efficace de la
composante alternative mesurée au début de l'arc.

Pour lgs séries d'essais TDg., TDy;, €t TD oy, |a valeur efficace de la cofhposante altefnative
du cotlirant coupé de tous les pbles ne doit pas s'écarter de plus da 10 y valeur
moyenne.

6.101./1.9 Tension transitoire de rétablissement

Pour |e "courant de charge principalement active", le M Ati O 71-103
s'appliguent. Pour les niveaux de défaut élevés, les TTR WEEERS D282-1
s'appliguent. Pour les niveaux de défaut réduits, ‘ ofini ences

d'essajis correspondantes de la CEIl 62271-100 s'appliqus ir Te e type
TDy, ¢t TD} 0w de la présente norme).Les paramgetres R sont
illustrgs a la Figure 3.

u' = ug/3
tq=0,151¢3

IEC 1023/12

Figure 3 — Représentation d'une TTR spécifiée par une enveloppe
de référence a deux parameétres et un retard

La tension transitoire de rétablissement présumée d'un circuit d'essai doit étre déterminée par
une méthode telle que les appareils servant a provoquer et a mesurer I'onde de tension soient
sans influence pratique sur cette onde. Elle doit étre mesurée aux bornes auxquelles
I'appareil en essai est raccordé, tous les dispositifs de mesure tels que les diviseurs de
tension étant en place. Des méthodes appropriées sont décrites a I'Annexe F de la
CEIl 62271-100:2008.
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Pour les circuits triphasés, la tension transitoire de rétablissement se référe au pdle qui coupe
en premier, c'est-a-dire la tension aux bornes d'un péle ouvert, les deux autres pdles étant
fermés, dans un circuit d'essais conforme aux indications de 6.101.1.4.

La courbe de la tension transitoire de rétablissement présumée d'un circuit d'essai est
représentée par son enveloppe tracée comme indiqué a la Figure 4, et par sa partie initiale.

L'onde de tension transitoire de rétablissement présumée du circuit d'essai doit satisfaire aux
deux exigences suivantes:

a) son enveloppe ne doit jamais étre située en dessous du tracé de référence spécifié;

NOTE |L'accord du constructeur est nécessaire sur la valeur de dépassement de I'enveloppe~par rapport au tracé
de référence spécifie.
b) la partie initiale ne doit pas traverser le segment de droite spécifié retard
quand un tel retard est spécifié.
| QN
B —4

I

I

I

I

I

I

I

R —

W t
IEC 1024/12
d'enveloppe a deux paramétres pour une TTR
6.101.R
6.101.2.1 ’d'essais TD,,, — Essais d'établissement et de coupure au courant
thermique maximal assigné

L'essai est realisé conformement a la sequence d'essais "courant de charge principalement

active TD|,,4" de la CEI 62271-103. La classe, comme définie dans la CEl 62271-103, doit
étre E2. Les fusibles peuvent étre remplacés par des connexions rigides d'impédance
négligeable.

Si I'appareil de coupure utilisé au sein du circuit-switcher fusiblé a déja été essayé selon la
CEI 62271-103, en classe E2 ou E3, avec un courant assigné de charge principalement active
supérieur ou égal au courant thermique maximal assigné du circuit-switcher fusiblé, alors la
séquence d'essais TDy;,, peut étre omise.

6.101.2.2 Séquence d'essais TD| . — Essais d'établissement et de coupure au courant
de court-circuit assigné

Cette séquence d'essais est réalisée pour démontrer que le circuit-switcher fusiblé est
capable d'établir et de supporter le courant limité du fusible sans dommage a cette valeur de
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courant. L'essai doit étre réalisé avec des fusibles dans les trois pbles du circuit-switcher
fusiblé.

Si un

fonctionnement avec percuteurs est possible, les fusibles doivent étre équipés de
percuteurs et I'essai doit démontrer que le percuteur ouvre le circuit-switcher fusiblé.

Un essai de coupure et un essai d'établissement-coupure doivent étre faits sur un circuit
triphasé ayant un courant de court-circuit présumé égal au pouvoir de coupure en court-circuit

assign

L'insta

Le cirqui

Le fac
La ten
Si un
indust

- la
du
- la
Fig

S'il n'

rétablip

La ten
c'est-3

La preg
fusible
CEl 6(
apres

+5 %.

é du circuit-switcher fusiblé avec une tolérance de

5ion appliquée doit étre conforme a 6.101.1.7.

déclenchement par percuteur est attendu,
ielle doit étre déterminée ainsi:

tension de rétablissement a
6.101.1.5;

sion tran
-dire en faisa

2duence

ditions

nt a la

sibles
on de

D1.1.9,

lans le

de la
riques
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Pole 1
Sans fonctionnement

du coupe-circuit

14

Pole 3
Premier coupe-circuit
qui coupe
o}
IEC 1025/1
U,/272 = Tension du péle 1 Uy Uy | U

+
U2/2\/2 = Tension du pble 2 Tension moyenne des pbles 1, 2 et 3 = 2\/5 2\/5 2\/5
3
U,/2N2 = Tension du pole 3

OO - Instant d'ouverture de
I'appareil de manceuvre
meécanique

Figure 5 — Mesurage de la tension rétablie a fréquence industrielle
avec action de percuteur
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6.101.2.3 Séquence d'essais TD|;, — Essais de coupure au courant d'intersection
assigné

Cette séquence d'essais est effectuée pour démontrer la coordination correcte entre le circuit-

switcher actionné par le déclencheur et les fusibles dans la zone de courant ou le circuit-
switcher sous l'action du déclencheur prend la reléve des fusibles pour assurer la coupure.

Trois essais de coupure doivent étre réalisés dans un circuit triphasé, avec les fusibles dans
les trois pOles remplacés par des connexions rigides d'impédance négligeable.

L'instant d'ouverture des pbles sur I'onde de courant n'est pas spécifié (c.a.d. au hasard).

Le cirdquit d'essai doit étre conforme a 6.101.1.4 (la Figure 2b s’applique).
La valeur du courant d'essai correspond au courant d'intersection a vitcher
fusiblg, avec une tolérance de +‘3 %.
La TTR présumée doit étre conforme a 4.102 et 6.101.1.& aleurs
les pluys sévéeres (valeur de créte la plus élevée et te cifiées
pour la série d'essais T30 de la CEIl 62271-100.
NOTE |Dans I'édition référencée de la CEIl 62271-100, cé tifie les
TTR polr les disjoncteurs de classe S2.
La tenlsion de rétablissement a fréquence indus i < ditions
applicables de la CEl 62271-100.
6.101.2.4 Séquence d'e

assigné
Cette géquence d'essais e ME Circuit-
switchper actionng ant en
dessolis de la co
Trois sibles
remplg
L'instant d" )
Le cirg
Le colrant-d'essai doit étre d'un tiers du courant d'intersection assigné du circuit-switcher
fusiblédl_avec une tolérance de + 10 %

La TTR présumée doit étre conforme a 4.102 et 6.101.1.9, en faisant référence aux valeurs
les plus sévéres spécifiées pour la série d'essais T10 de la CEl 62271-100.

NOTE Dans I'édition référencée de la CEI 62271-100, cette exigence se référe au Tableau 25 qui spécifie les
TTR pour les disjoncteurs de classe S2.

La tension de rétablissement a fréquence industrielle doit étre vérifiée selon les conditions
applicables de la CEl 62271-100.
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6.101.2.5 Résumé des paramétres d'essais

Un résumé des paramétres a utiliser pour les séquences d'essais est fourni dans le
Tableau 2.

@%
S
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