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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SHORT-CIRCUIT CURRENTS IN THREE-PHASE AC SYSTEMS -

Part 0: Calculation of currents

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compifising
all national electrotechnical committees (IEC National Committees). The object of IEC isMte’ promote
international co-operation on all questions concerning standardization in the electrical and electronic field$. To
this end and in addition to other activities, IEC publishes International Standards, Technical“Specificatjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refefred to as |‘IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted
the subject dealt with may participate in this preparatory work. International,.governmental and [non-
governmental organizations liaising with the IEC also participate in this preparation.\IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance with/)conditions determined by
ajgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, asrnearly as possible, an internafjonal
cpnsensus of opinion on the relevant subjects since each technical committee has representation fro all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationahlse and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible far,the way in which they are used or forl any
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
tlansparently to the maximum extent possible in theirn’national and regional publications. Any diverggence
tween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
assessment services and, in some areas, actess to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experty and
embers of its technical commijttées and IEC National Committees for any personal injury, property damage or
her damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees)| and

expenses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

8) Attention is drawn tostherNormative references cited in this publication. Use of the referenced publicatiops is

ndispensable for th€ cotrect application of this publication.

9) Attention is drawn\to the possibility that some of the elements of this IEC Publication may be the subjdct of
patent rights /IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 60909-0 has been prepared by IEC technical committee 73: Short-
circyit currents.

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

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

a) contribution of windpower station units to the short-circuit current;
b) contribution of power station units with ful size converters to the short-circuit current;

c) new document structure.
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text of this standard is based on the following documents:
CDV Report on voting
73/172/CDV 73/175A/RVC

information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

A li
curn]

Thig part of IEC 60909 is to be read in conjunction with the following International Standards

and

The| committee has decided that the contents, of this publication will remain unchanged yntil
stability date indicated on the IEC website under "http://webstore.iec.ch" in the ¢ata

the
rela

ents in three-phase a.c. systems, can be found on the IEC website.

Technical Reports:

for the calculation of short-circuit currents according to IEC 60909-0

plectrical equipment for short-circuit current calculations

currents flowing through earth

Examples for the calculation of short-circuit currénts

fed to the specific publication. At thistdate, the publication will be

econfirmed,
withdrawn,
eplaced by a revised edition, or

amended.

5t of all parts in the IEC 60909 series, published under the general title Short<Cifcuit

EC TR 60909-1:2002, Short-circuit currents in three-phase a.c. systems — Part 1: Fadtors
EC TR 60909-2:2008, Short-circuit currents in three-phase a.¢.’systems — Part 2: Dafla of

EC 60909-3:2009, Short-circuit currents in three-phase’aic. systems — Part 3: Currents
juring two separate simultaneous line-to-earth short circuits and partial short-cifcuit

EC TR 60909-4:2000, Short-circuit currents’)in’ three-phase a.c. systems — Payt 4:
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SHORT-CIRCUIT CURRENTS IN THREE-PHASE AC SYSTEMS -

Part 0: Calculation of currents

Scope

pgrf of IEC 60909 is Qpplir\nhlo to the calculation of short-circuit currents

ope

Sys
con

Thig
resy
volt
spe
if tH
curr
nec

This
bald

A si

For

n low-voltage three-phase AC systems, and

n high-voltage three-phase AC systems,

rating at a nominal frequency of 50 Hz or 60 Hz.

ems at highest voltages of 550 kV and above with long transmissior’ lines need sped
bideration.

part of IEC 60909 establishes a general, practicable and. concise procedure leadin
Its which are generally of acceptable accuracy. For this ealculation method, an equiva
hge source at the short-circuit location is introduced, This does not exclude the us
cial methods, for example the superposition method, adjusted to particular circumstan
ey give at least the same precision. The superfposition method gives the short-ci
ent related to the one load flow presupposed. This method, therefore, does
bssarily lead to the maximum short-circuit current.

part of IEC 60909 deals with the calculation of short-circuit currents in the cas
nced or unbalanced short circuits.

ngle line-to-earth fault is beyond.the scope of this part of IEC 60909.

currents during two separate simultaneous single-phase line-to-earth short circuits i

isolated neutral system or a-résonance earthed neutral system, see IEC 60909-3.

Sho|
by

sys
at th

The
eleg
bein

rt-circuit currents and short-circuit impedances may also be determined by system tqg
easurement on(a) network analyser, or with a digital computer. In existing low-volf
ms it is possiblé to determine the short-circuit impedance on the basis of measurem
e location efithe prospective short circuit considered.

calculation of the short-circuit impedance is in general based on the rated data of
trical equipment and the topological arrangement of the system and has the advantag
g.possible both for existing systems and for systems at the planning stage.

cial

g to
lent
e of
ces,
cuit
not

b of

an

sts,
age
bnts

the
e of

In general, two types short-circuit currents, which differ in their magnitude, are considered:

e the maximum short-circuit current which determines the capacity or rating of electrical
equipment; and

e the minimum short-circuit current which can be a basis, for example, for the selection of
fuses, for the setting of protective devices, and for checking the run-up of motors.

NOTE The current in a three-phase short circuit is assumed to be made simultaneously in all poles. Investigations
of non-simultaneous short circuits, which may lead to higher aperiodic components of short-circuit current, are

beyo

nd the scope of this part of IEC 60909.

This part of IEC 60909 does not cover short-circuit currents deliberately created under
controlled conditions (short-circuit testing stations).
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This part of IEC 60909 does not deal with the calculation of short-circuit currents in
installations on board ships and aeroplanes.

2 Normative references

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

IEC|60038:2009, /IEC standard voltages

IEC|60050-131, International Electrotechnical Vocabulary — Part 131: Circuit theory (available
at: www.electropedia.org)

IEC|TR 60909-1:2002, Short-circuit currents in three-phase a.c. systems.—‘Part 1: Factors for
the ralculation of short-circuit currents according to IEC 60909-0

IEC| TR 60909-2:2008, Short-circuit currents in three-phase a.c. systems — Data of electtical
equjpment for short-circuit current calculations

IEC|60909-3:2009, Short-circuit currents in three-phase, a:C. systems — Part 3: Currgnts
during two separate simultaneous line-to-earth short circuits and partial short-circuit curregnts
flowling through earth

IEC|TR 60909-4:2000, Short-circuit currents in three-phase a.c. systems — Part 4: Examples
for the calculation of short-circuit currents
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