BRITISH STANDARD BS EN
62153-4-2:2004

Metallic
communication cables
test methods —

Part 4-2: Electromagnetic compatibility
(EMC) — Screening and coupling
attenuation — Injection clamp method

The European Standard EN 62153-4-2:2004 has the status of a
British Standard

ICS 33.100; 33.120.10

AN
‘
) LR €

;

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Full document details: BS EN 62153-4-2:2004


http://www.avadocuments.com/doc/bs-en-62153-4-2-2004
http://www.avadocuments.com/doc/bs-en-62153-4-2-2004

BS EN 62153-4-2:2004

This British Standard was
published under the authority
of the Standards Policy and
Strategy Committee on

19 February 2004

© BSI 19 February 2004

ISBN 0 580 43397 8

National foreword

This British Standard is the official English language version of
EN 62153-4-2:2004. It is identical with IEC 62153-4-2:2003.

The UK participation in its preparation was entrusted by Technical Committee
EPL/46, Cables, wires, waveguides, R.F. connectors, R.F. and microwave
passive components and accessories, to Subcommittee EPL/46/1,
Communication cables, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 22, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments
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Foreword

The text of document 46A/560/FDIS, future edition 1 of |EC 62153-4-4, prepared by SC 46A, Coaxial
cables, of IEC TC 46, Cables, wires, waveguides, r.f. connectors, r.f. and microwave passive
components and accessories, was submitted to the IEC-CENELEC parallel vote and was approved by

CENELEC as EN 62153-4-2 on 2003-12-01.

The following dates were fixed:
— latest date by which the EN has to be implemented

at national level by publication of an identical
national standard or by endorsement (dop) 2004-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-12-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 62153-4-2:2003 was approved by CENELEC as a
European Standard without any modification.
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METALLIC COMMUNICATION CABLE TEST METHODS -

Part 4-2: Electromagnetic compatibility (EMC) —
Screening and coupling attenuation —
Injection clamp method

1 Scope

This part of IEC 62153 describes the injection clamp test method which determines the
screening attenuation (ag) of coaxial cables and the coupling attenuation (a;) of balanced
shielded or unshielded data cables in a frequency range from 30 MHz up to 1 000 MHz and in
a dynamic range up to 130 dB.

NOTE 1 _Contrary to the absorbing clamp method, the method described here uses an injection clamp according

to JEC 61000-4-9.

NOTE 2 Due to the low operational attenuation of the injection clamp, the coupling attenuation and the screening
attenuation can be determined in a dynamic range up to 130 dB with common measuring equipment. Using an
amplifier the dynamic range can be additionally improved.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

EC 61000-4-Q: Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

ITU-T Recommendation G.117:1996, Transmission aspects of unbalance about earth

ITU-T Recommendation 0.9:1999, Measuring arrangements to assess the degree of
unbalance about earth

3 Terms, definitions and symbols

For the purposes of this document, the following terms, definitions and symbols apply.
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Table 1 — Electrical symbols

Apalun

Operational attenuation of the balun transformer

dcable12

Operational attenuation of the connecting coaxial cables

de

Coupling attenuation

as

Screening attenuation

Acal

Operational attenuation of the test set-up

dcal far

Operational attenuation of the test set-up for far end

Acal,near

Operational attenuation of the test set-up for near end

Aclamp

Operational attenuation of the clamp

Aclamp,ref

Reference attenuation of the clamp during calibration

Aferrite

Ferrite common-mode rejection

dnm

Unbalance attenuation of the balun transformers

Aun

Unbalance attenuation of the CUT

ACUTlong

Operational attenuation of the CUT

Aref

Reference attenuation of the calibration set-up

CuUT

Cable under test

d

Screen diameter

€r,outer-system

Relative dielectric permittivity of the outer system

frange

Frequency

h

Height of the cable centre above groundplane

Pin,clamp

Feeding power into clamp

P1,max

Max. received power at the inner system

P1,near

Received power at the inner system for the near-end position

P1,far

Received power at the inner system for the far-end position

PZcom,max

Max. feeding power of the outer system

PZCom,near

Feeding power of outer system for the near-end position

Pocom,far Feeding power of outer system for the far-end position

Rem Common-mode impedance

R R, Termination resistors for the inner system

Rierm Termination plates (150 Q in the specified frequency range)
ZGUuT,inn Characteristic impedance of the inner system
ZcuT out Characteristic impedance of the outer system
Zin,clamp Input impedance of the clamp (50 Q)
Zout,clamp Output impedance of the clamp (150 Q)

Zout,gen (Zo)

Output impedance of the generator (50 Q)

Zterm

Termination plates (150 Q in the specified frequency range)
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3.2 Definitions

3.21

inner system

system consisting of the inner conductor and the screen for coaxial lines and of the
differential mode signal-carrying two-core conductor for twisted-pair cables (see Figure 1)

3.2.2

outer system

system consisting of the screen and the surrounding for coaxial lines, and represented by
the common-mode propagation between the two-core conductor and the surrounding for
unscreened twisted-pair cables and by the screen of the CUT and the surrounding
for screened twisted-pair cables (see Figure 2)

3.2.3

screening and coupling attenuation

relation between the transmitted power through the conductor(s) and the maximum radiated
peak power, conducted and generated by the excited common-mode currents or vice versa

3.2.4
coupling attenuation for coaxial cables
for coaxial cables coupling attenuation a is the same as screening attenuation ag

Taking into account the maximum effect of either near- or far-end surface waves, the coupling
attenuation a or screening attenuation a4 is specified by

PZCom,max
a, =a, =20log,)| —
1, max
where
P1 max is the maximum received power at the inner system;

P 2com.max IS the maximum feeding power of the outer system.

3.2.5

coupling attenuation for balanced cables

for screened balanced cables the coupling attenuation a is the sum of screening attenuation
ag and unbalance attenuation a,.

a, =ag+a,,

For unscreened balanced cables the coupling attenuation «. is equal to the unbalance
attenuation a,.

4 Principle

Using an injection clamp according to , it is equivalent if the power is injected
or detected in the outer circuit (law of reprocity). To qualify high-performance cables and to
reach the high dynamic range, the power should be injected into the outer circuit. When
testing CUT with a coupling attenuation of less than 90 dB the reverse (detecting) mode is
also possible.

When testing high-performance cables in the injecting mode, the use of a screened chamber
is recommended.
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