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Foreword

The text of document 17A/559/FDIS, future amendment to IEC 60427:1989, prepared by SC 17A, High-
voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the IEC-
CENELEC parallel vote and was approved by CENELEC as amendment A3 to EN 60427:1992 on
2000-02-01.

The text of this document, together with that of IEC 60427:1989 and its amendments 1:1992 and 2:1995,
was published by IEC as the third edition of IEC 60427 in April 2000. According to a decision of principle
taken by the Technical Board of CENELEC, the approval of EN 60427:1992/A3 has been converted into
the approval of a new EN 60427.

This European Standard supersedes EN 60427:1992 and its amendments A1:1993 and A2:1995.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2001-02-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-02-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "infofrriative! are given for informationonly.
In this standard, annexes EE, GG and ZA are normative and annexes AA, BB, CC, DD, FF and HH are

informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60427:2000 was approved by CENELEC as a European
Standard without any modification.
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Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated

in it by amendment or revision. For undated references the la
referred to applies (including amendments).

NOTE  When an international publication has been modified b

relevant EN/HD applies.

Publication Year Title

IEC 60050-441 1984 International Electrotechnical Vocabulary

(IEV)

Chapter 441: Switchgear, controlgear and

fuses

IEC 60056 (mod) 1987 High-voltage alternating-current

circuit-breakers

IEC 61633 1995  High-voltage alternating currérit
circuit-breakers - Guide for short-circuit and
switching test procedures for
metal-enclosed and dead tank

circuit-breakers

1) HD 348 S7 includes A3:1996 to IEC 60056.

test edition of the publication

y common modifications, indicated by (mod), the

EN/HD Year
HD 348 s7" 1998
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SYNTHETIC TESTING OF H‘.IGH-V.OLTAGE ALTERNATING
CURRENT CIRCUIT-BREAKERS

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
" all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National .Committee interested in the subject dealt with may
- participate 'in this preparatory work. International, governmental and non-governmental organizations liaising
with the |EC also participate in this preparation. The |IEC collaborates closely with the International

Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations. .

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees. ’ '

3) The documents produced have the form of recommendations for international use and are published in the form
- of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense. . ’ :

"4) In order to promote intefnational unification, \EC Natiohal Committees undertake 'to apply |EC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the |IEC Standdrd @andythe correspondifigrnational Jor regional standard shall ‘be clearly .
indicated in the latter. ' :

5) The IEC provides .no marking procedure to indicaté its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one oflits Standards! :

6) Attention is drawn to the!possibility that some ‘of the efements of 'this International Standard may be the subject
of patent rights. The IEC shall not be held responsible forddentifying @y or all such patent rights.

International Standard IEC 60427 has been prepared by subcommittee 17A: High voltage>
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This third edition cancels and replaces the second edition published in 1989, amendment 1
(1992), amendment 2 (1995). This third edition constitutes a technical revision.

The text of this standard is based bn the second ed'ition, amendment 1, amendment 2 and the
following documents: ) : ‘ :

FDIS Report on voting
17A/559/FDIS : " {7A/565/RVD

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

This publication has not been drafted in complete accordance with the ISO/IEC Directives,
Part 3. o

This publication shall be read in conjunction with [EC 60056 (1987). The numbering of the
subclauses of clause 6 is the same as in IEC 60056. The annexes and their figures are
named AA, BB, etc. :

Annexes EE and GG form an integral part of this standard.
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Annexes AA, BB, CC, DD, FF and HH are for information only.

The committee has decided that the contents of this publication will remain unchanged until
2005-01-01. At this date, the publication will be :

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
e amended. :
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INTRODUCTION

During the past few decades experience has been gained with synthetic testing techniques
and methods. It has been proven that synthetic testing is an economical and technically.
correct way to test high-voltage a.c. circuit-breakers according to the requirements of

IEC 60056. S

This is- why it was decided to include synthetic testing methods, after a thorough fevision of
the first e’dit_ion of IEC 60427, as equivalent to the direct test methods. '
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SYNTHETIC TESTINGI OF HIGH-VOLTAGE ALTERNATIN
CURRENT CIRCUIT-BREAKERS '

1 Scope

This International Standard applies to a.c. circuit-breakers within the scope of IEC 60056. It
" provides the general rules for testing a.c. circuit-breakers, for making and breaking capacities
over the range of test-duties described in 6.102 to 6.111 of IEC 60056, by synthetic methods.

NOTE GCircuits for the test duties described in 6.111 have not yet been standardized. However, present methods
are given in annex GG.

The methods and techniques described are those in general use. The purpose of this
standard is to establish criteria for synthetic testing and for the proper evaluation of results.
Such criteria will establish the validity of the test method without imposing restraints on
innovation of test circuitry. : -

2 Normative references

The following normative documents contain provisions which, through.reference in this text,
constitute provisions ofi this dnternational /Standard. Fot, dated reéferences, subsequent
amendments to, or revisions of, any of these publications do riot apply. However, parties to
agreements based on this International-Standard.are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid'intérnational Standards.

IEC 60050(441):1984, International” Electrotechnical Vocabulary'(IEV) — Chapter 441:
Switchgear, controlgear and fuses '

IEC 60056:1987, High-voltage alternating current circuit-breakers

IEC 61633:1995, High-voltage alternating current circuit-breakers — Guide for short-circuit and
switching test procedures for metal-enclosed and dead tank circuit-breakers :

3 Definitions

For the purposes of this International Standard the definitions of IEC 60056 and the following
definitions apply: : : '

3.1

direct test

a test in .which the applied voltage, the current and the transient and power-frequency
recovery voltages are all obtained from a circuit having a single-power source, which may be
a power system or special alternators as used in short-circuit testing stations or a combination -
of both - :
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3.2

synthetic test

a test in which all of the current, or a major portion of it, is obtained from one source (current
circuit), and in which the applied vo!tage and/or the recovery voltages (transient and power-
frequency) are obtained wholly or in part from one or more separate sources (voltage circuits)

3.3
test circuit-breaker
the circuit-breaker under test (see 6.102.2 of IEC 60056)

3.4

auxiliary crrcmt-breaker(s) '

the circuit-breaker(s) forming part of a synthetic test circuit used to put the test circuit-breaker-
into the required relation with various circuits

3.5

current circuit

that part of the synthetic test circuit from which all or the major part of the power- frequency
current is obtamed :

3.6
- voltage circuit :
- that part of the synthetic test crrcurt from_which all or the major part of the test voltage is
obtained '

3.7 :

prospective current (of a circuit and with respect to a circuit-breaker)

the current that would flow in the circuit/ifieach)poleof the test and auxiliary circuit-breakers
were replaced by a conductoer of negligible.impedance [IEV).441-17401, modified]

3.8

actual current

the current through the test circuit-breaker (prospective current modified by the arc-voltage of
the test and auxiliary circuit-breakers)

3.9

distortion current -

a calculated current equal to the difference between the prospective current and the actual
current .

3.10

post-arc current

the current which flows through the arc-gap of a circuit-breaker immediately after the current
and arc-voltage have fallen to zero and the transient recovery voltage has begun to rise

3.1

current-injection method. :

a synthetic test method in which the voltage circuit is applied to the test circuit-breaker before
power-frequency current-zero

3.12

injected current

the current supplied by the voltage circuit of a current rnjectlon circuit when it is oonnected to
the circuit- breaker under test
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3.13
voltage-injection method . _

" a synthetic test method in which the voltage circuit is applied to the test circuit-breaker after
power-frequency current-zero

3.14

reference system conditions : : .
the conditions of an electrical system having the parameters from which the rated and test
values of IEC 60056 are derived '

4 Synthetic testing techAniques and methods — Short-circuit breaking tests

4.1 Basic principles and general requirements for synthetic breaking test methods 4

Any pérticular synthetic method chosen for testing shall adequately’ étress the test circuit-
breaker. Generally, the adequacy is established when the test method meets the requirements
set forth in the following subclauses. . ‘ ’

Basic intervals

(A circuit-breaker has two basic positions: closed and open. In the closed position a circuit-
breaker conducts full current with negligible voltage drop across its contacts. In the open
position it conducts negligible gurrent but-with full-voltage acrossythe; contacts. This defines
the two main stresses, the'‘current stress'and the voltage’'stress, which are separated in time.

If closer attention is paid to the 'voltage and current stresses during the interrupting process
(figure 1), three main intervals can be recognized: . :
— . High-current intetval

The high-current interval is the time from contact separation to the start of the significant
change in arc-voltage. The high-current interval precedes the interaction and high-voltage
intervals. : » :

— Interaction interval

The interaction interval is the time from the start of the significant change in arc-voltage
prior to current-zero to the time when the current including the post-arc current, if any,
ceases to flow through the test circuit-breaker. (See also annex BB.2).

— High-voltage interval
The high-voltage interval is the time from the moment when the current including the post-
arc current, if any, ceases to_ﬂow through the test circuit-breaker to the end of the test.’
4.1.1 High-current interval |

During this interval the test circuit-breaker shall be stressed by the test circﬁit. in such a way
that the starting conditions for the interaction interval, within tolerances to be specified, are
the same as under reference system conditions.

In synthetic test circuits the ratio of the power-frequency voltage of the current circuit to the
arc-voltage is low.in comparison with tests at reference system conditions due to:
— the voltage of the current circuit being_a'fraction of the system voltage;

—. the fact that the arc-voltages of the test circuit-breaker and of- the auxiliary circuit-breaker
are added. ’
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