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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SHORT-CIRCUIT CURRENTS IN THREE-PHASE AC SYSTEMS —

Part 0: Calculation of currents

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ce¢mpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mo¢ =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds . To
this end and in addition to other activities, IEC publishes International Standards, Technica" Si =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cllaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii~t's determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near"r as no.sible, an international
consensus of opinion on the relevant subjects since each technical comn.tiee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e.'s "~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “on nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. 2ac’es.

All users should ensure that they have the late_* e dition of this publication.

No liability shall attach to IEC or its dire 't~rs, employees, servants or agents including individual experts and
members of its technical committees a d 1.~ "National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the punlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor “atiy e references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard I2C 60909-0 has been prepared by IEC technical committee 73: Short-
circuit currents

This second edition cancels and replaces the first edition published in 2001. This edition
co.stitute s a technical revision.

Thicedition includes the following significant technical changes with respect to the previous
ecition:

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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The text of this standard is based on the following documents:

CDV Report on voting

73/172/CDV 73/175A/RVC

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

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

A list of all parts in the IEC 60909 series, published under the general title Shor:-ci-uit
currents in three-phase a.c. systems, can be found on the IEC website.

This part of IEC 60909 is to be read in conjunction with the following Internatior, i Scardards
and Technical Reports:

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

— |IEC TR 60909-2:2008, Short-circuit currents in three-phase a.c. si‘'stems — Part 2: Data of
electrical equipment for short-circuit current calculations

— |IEC 60909-3:2009, Short-circuit currents in three-phase a.c. systems — Part 3: Currents
during two separate simultaneous line-to-earth short ir~uits and partial short-circuit
currents flowing through earth

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

The committee has decided that the contents of ‘his publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this dai=, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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SHORT-CIRCUIT CURRENTS IN THREE-PHASE AC SYSTEMS —

Part 0: Calculation of currents

1 Scope

This part of IEC 60909 is applicable to the calculation of short-circuit currents

e in low-voltage three-phase AC systems, and

e in high-voltage three-phase AC systems,

operating at a hominal frequency of 50 Hz or 60 Hz.

Systems at highest voltages of 550 kV and above with long transmission.lines need special
consideration.

This part of IEC 60909 establishes a general, practicable and cuncise piocedure leading to
results which are generally of acceptable accuracy. For this calculat.nn..nethod, an equivalent
voltage source at the short-circuit location is introduced. Thi¢ does not exclude the use of
special methods, for example the superposition method, adjuct >~ to particular circumstances,
if they give at least the same precision. The superposiuun 12ethod gives the short-circuit
current related to the one load flow presupposed. ‘his method, therefore, does not
necessarily lead to the maximum short-circuit currenu.

This part of IEC 60909 deals with the calculaticn ¢f short-circuit currents in the case of
balanced or unbalanced short circuits.

A single line-to-earth fault is beyond the scop+ of this part of IEC 60909.

For currents during two separate sin 1ltz.neous single-phase line-to-earth short circuits in an
isolated neutral system or a resciai ce earthed neutral system, see IEC 60909-3.

Short-circuit currents and heit-circuit impedances may also be determined by system tests,
by measurement on a retv.or!l analyser, or with a digital computer. In existing low-voltage
systems it is possible to Jetermine the short-circuit impedance on the basis of measurements
at the location of th= prcspective short circuit considered.

The calculaticn >f the short-circuit impedance is in general based on the rated data of the
electrical enqui,ment and the topological arrangement of the system and has the advantage of
being possiLi=e both for existing systems and for systems at the planning stage.

In xencre=!, 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

» 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
beyond 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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