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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OVERHEAD ELECTRICAL CONDUCTORS - CALCULATION
METHODS FOR STRANDED BARE CONDUCTORS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to pi~mote
international co-operation on all questions concerning standardization in the electrical and electronic {'=2lds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific. tior
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to s 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc = inte -ested
in the subject dealt with may participate in this preparatory work. International, governm atal =2rd non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc ates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as | 2ssibic. an international
consensus of opinion on the relevant subjects since each technical committee i as r.ores .ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. ine technical content of IEC
Publications is accurate, IEC cannot be held responsible for the <vay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comn ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioral (nd egional publications. Any divergence
between any IEC Publication and the corresponding nationai r re rional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .22/«ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea tion  f this publication.

No liability shall attach to IEC or its directoic, ennpiuyees, servants or agents including individual experts and
members of its technical committees and. icu Na.onal Committees for any personal injury, property damage or
other damage of any nature whatsueve whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicat.>n, cze of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative . ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

Attention is drawn to the »oss.>ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

IEC TR 61597 has h"ern prepared by IEC technical committee 7: Overhead electrical
conductors. It i=.a Tecr.nical Report.

This seconu eda:tion cancels and replaces the first edition published in 1995. This edition
constitutes a technical revision.

This aditicn includes the following significant technical changes with respect to the previous
eu'tion:

a)

b)

c)

Addition of Clause 2 and Clause 3 since the “Normative references” and “Terms and
definitions” clauses are mandatory elements of the text according to the new IEC
template.

In Clause 6, addition of new kinds of aluminium alloy and aluminium clad steel and their
values of temperature coefficients of resistance.

In Clause 6, addition of guidelines for the calculation of AC resistance taken into account
hysteresis and eddy current losses.
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d) In Clause 7, addition of the values of coefficient of linear expansion of aluminium alloy
conductor aluminium-clad steel reinforced series.

e) Deletion of Clause 8 “Calculation of maximum conductor length on drums” in the last
version.

f) Annex A, replaced by “A practical example of CCC calculation”.

g) Annex B, replaced by “Indicative conditions for CCC calculation”.

The text of this Technical Report is based on the following documents:

Draft Report on voting

7/704/DTR 7/707/RVDTR

Full information on the voting for its approval can be found in the report on votina indicated in
the above table.

The language used for the development of this Technical Report is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part1 and ISO/IEC Direries, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main docu mer:: types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/public:uons.

The committee has decided that the contents of this docuricnt v:ill remain unchanged until the
stability date indicated on the IEC website under webstcre.ii:c.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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OVERHEAD ELECTRICAL CONDUCTORS - CALCULATION
METHODS FOR STRANDED BARE CONDUCTORS

1 Scope

This document, which is a Technical Report, provides information with regard to conductors
specified in IEC 61089 and other aluminium and aluminium steel conductors. Such
information includes properties of conductors and useful methods of calculation. The following
chapters are included in this document.

— current carrying capacity of conductors: Calculation method and typical example

— alternating current resistance, inductive and capacitive reactances

— elongation of conductors: Thermal and stress-strain data

— conductor creep

— loss of strength of aluminium wires due to high temperatures

It is noted that this document does not discuss all theories @d ¢vailable methods for

calculating conductor properties, but provides users with simple ‘methods that provide
acceptable accuracies.

2 Normative references

The following documents are referred to in the t:xt in such a way that some or all of their
content constitutes requirements of this documei* ‘~or dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC TR 60943:1998, Guidance cor.ce ning the permissible temperature rise for parts of
electrical equipment, in particular -for -erainals
IEC TR 60943:1998/AMD1:2008

IEC 61089:1991, Round wi e..oncentric lay overhead electrical stranded conductors
IEC 61089:1991/AMD1:139,

IEC 60104:1987, Ai.:miri'um-magnesium-silicon alloy wire for overhead line conductors
IEC 60889:1237, Hard-drawn aluminium wire for overhead line conductors
IEC 61232:1923, Aluminium-clad steel wires for electrical purposes

IEC 513Y9.:1998, Overhead electrical conductors — Creep test procedures for stranded
ceaductois

IEC 62004:2007, Thermal-resistant aluminium alloy wire for overhead line conductor

3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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