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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC CABLES -
CALCULATION OF THE CURRENT RATING —

Part 2-3: Thermal resistance — Cables installed in ventilated tunnels

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cumpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is<to p amote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, -.govc:nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. 1.°C col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~onaiiions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea 'v #5 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic'.i us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the ».y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Con.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~atichal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of = cnfi rmity. Independent certification bodies provide conformity
assessment services and, in some areas, access v IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifia.an . .dies.

All users should ensure that they have the ate.t edition of this publication.

No liability shall attach to IEC or its dire »tors, employees, servants or agents including individual experts and
members of its technical commitic=s . nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsucver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-Z..> Nurmative references cited in this publication. Use of the referenced publications is
indispensable for the corr. ct application of this publication.

Attention is drawn to ti » possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .c shall noc be held responsible for identifying any or all such patent rights.

Internationa’ Swandard IEC 60287-2-3 has been prepared by IEC technical committee 20:
Electric.cables.

The text ¢f this International Standard is based on the following documents:

FDIS Report on voting

20/1707/FDIS 20/1720/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 60287 series, published under the general title Electric cables —
Calculation of the current rating, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.
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INTRODUCTION

In the IEC 60287 series, IEC 60287-1 provides general formulae for ratings and power losses
of electric cables.

IEC 60287-2 presents formulae or calculation methods for thermal resistances.

IEC 60287-2-1 provides calculation methods for dealing with cables installed in free air (see
IEC 60287-2-1:2015,4.2.1).

IEC 60287-2-2 provides a method and data for calculating reduction factors for cabl»s in
groups running horizontally in free air.

IEC 60287-2-1 and IEC 60287-2-2 consider heat transfer only in a plane perpendicclar 2 the
cables; they assume there is no longitudinal heat transfer.

This part of IEC 60287 deals with the rating for cables installed in ventilated t.'nnels. In such
situations, consideration of longitudinal temperature gradients is involved as u.. air flowing in
the tunnel removes some heat from the cables.

Heat transfer with the moving air is convective and is assumecu to be either laminar or
turbulent depending on the air velocity. The transition situation/between laminar and turbulent
air flows is ignored.

A general simplified method is provided to estimate tho purm.ssible current-carrying capacity
of cables installed in ventilated tunnels, the ventilatior. be.ng either natural or forced.

Only steady states are considered, where the inle. ai’ temperature and the cable loading are
constant for a sufficient time for steady temperatures to be achieved.

Where multiple circuits are involved, their cha. acteristics are assumed to be identical.

The main features of the calculatirn .ne.hod for cables in tunnels with forced ventilation can
be found in Electra n°143 — 144 19+ ?)[1]1, as the report of a CIGRE working group, including
the erratum in Electra n°209 (200).

1 Numbers in square brackets refer to the Bibliography.
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ELECTRIC CABLES -
CALCULATION OF THE CURRENT RATING —

Part 2-3: Thermal resistance — Cables installed in ventilated tunnels

1 Scope

This part of IEC 60287 describes a method for calculating the continuous current rating i>ctor
for cables of all voltages installed in ventilated tunnels. The method is applicable to ai./ tye
of cable.

The method applies to natural as well as forced ventilation.

Longitudinal heat transfer within the cables and the surroundings of the tuiinei is assumed to
be negligible.

All cables are assumed to be identical within the tunnel and it .= asc.umed that the tunnel
cross-section does not change with distance along the tunnel.

2 Normative references

The following documents are referred to in the text 'n s:'ch a way that some or all of their
content constitutes requirements of this document:r~or aated references, only the edition cited
applies. For undated references, the latest editiori of ~he referenced document (including any
amendments) applies.

IEC 60287-1-1, Electric cables — Calculatior. of the current rating — Part 1-1: Current rating
equations (100 % load factor) and ca'c.'aucn of losses — General

IEC 60287-2-1:2015, Electric cahle.. — Calculation of the current rating — Part 2-1: Thermal
resistance — Calculation of therme! resistance

3 Terms, definition: anu symbols

3.1 Terms and defincions

No terms anc deiitions are listed in this document.

ISO anc' IEC inaintain terminological databases for use in standardization at the following
addrnasse s:

IET E'actropedia: available at http://www.electropedia.org/
«. ISO Online browsing platform: available at http://www.iso.org/obp

3.2 Symbols
heat dissipation coefficient given in IEC 60287-2-1 for cables in still air W/mZ2.K5/4

n number of conductors in a cable -
z coordinate corresponding to the tunnel axis m
A inner tunnel cross-sectional area m?

C.v heat capacity of the air flow WI/K
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