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NOTES

1 ITU-T Recommendation K.14 was published in Volume IX of the Blue Book. This file is an extract from the
Blue Book. While the presentation and layout of the text might be slightly different from the Blue Book version, the
contents of the file are identical to the Blue Book version and copyright conditions remain unchanged (see below).

2 In this Recommendation, the expression “Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

  ITU  1988, 1993

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation K.14
Volume IX - Rec. K.14

PROVISION OF A METALLIC SCREEN IN PLASTIC-SHEATHED CABLES

(Geneva, 1972; modified at Malaga-Torremolinos, 1984)

A metal sheath provides a cable with electrostatic screening and a degree of magnetic screening. A plastic
sheath has no intrinsic screening properties. Some plastic-sheathed cables, for example those with paper-insulated
cores, incorporate a metal screen as a water barrier. Such a metal screen, which is usually in the form of a
longitudinally applied aluminium tape, provides the same screening properties as a nonferrous metal sheath of the same
longitudinal conductivity. The tape must, however, be connected to the telephone exchange earth electrode systems at
its ends and/or to conveniently located earthing points, such as metal cable sheaths, along its length. It is also important
that at jointing points the tape be extended through by connections of very low resistance. Although the degree of
screening provided by the tape may be small at 50 Hz, it can be considerable at frequencies which give rise to noise
interference. The presence of a screen on a cable also reduces the induction arising from the high-frequency
components of transients caused by power-line switching and also induced transients from lightning strokes; such
transient induced voltages are of increasing importance with the increasing use of miniaturized telecommunication
equipment with very small thermal capacity.

On the basis of the above considerations and experience with the use of plastic-sheathed cables,

the CCITT recommends that the following provisions be observed:

1 Since plastic-sheathed subscriber distribution cables without a screen give satisfaction for distribution from the
exchange to subscribers, they may be used in localities where there are no alternating current electrified railways.
However, account must always be taken of the risk of noise interference that may arise in the vicinity of electric
railways, especially those with thyristor controlled equipment in the locomotives. Consideration should also be given to
possible interference by radio transmitters which operate in the same frequency range as the circuits in the plastic-
sheathed cable.

2 Trunk and junction cables should contain a screen which can have the form of an aluminium-tape water barrier.
Cables provided with a screen having a conductance of the order of half that of a cable having the same core diameter,
but with a lead sheath, have given complete satisfaction where there are no risks of severe magnetic induction.

3 If a plastic-sheathed cable is provided with a screen of a conductance equivalent to that of a conventional lead-
sheathed cable, then in the presence of induction the plastic-sheathed cable can be used in entirely the same
circumstances as the lead-sheathed cable.

4 If the effect of the screen according to §§ 2 and 3 above is not sufficient to limit the magnetic induction at
mains frequencies, or to these harmonics arising from neighbouring power lines or electric railways, to permissible
values the screening factor can be improved by increasing:

4.1 the inductance of the metal sheath, if necessary, by a lapping of steel tapes;

4.2 the conductance of the existing screen by additional metal tapes or wires which are arranged below the screen.

An improved screening effect may also become necessary if there is the risk of noise interference in the vicinity
of electric railways equipped with thyristor controlled devices.

5 The screen must be connected to the earth electrode systems of the telecommunication centres. In the case of
subscribers' cables the remote end should be connected to a suitable earth. It is also important for the screen of the
cable to be extended through at cable joints by means of connections of very low resistance.

6 In view of the increase in the number of electrical installations and the level of harmonics resulting from new
techniques, it is to be expected that the effects of interference will become worse. This being so, it may be extremely
useful to improve the screening effect of plastic-covered cables as indicated above.

7 If cables have to be laid in areas where there is a danger of atmospheric discharges, attention is drawn to the
importance of the metallic screen and of its construction in the protection of cables against lightning and also to the
importance of the interconnections between the screen and other structures. (See the manual cited in [1].)
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