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National foreword

This British Standard is the UK implementation of EN 55016-1-
3:2006+A2:2020. It is identical to CISPR 16-1-3:2004, incorporating
amendments 1:2016 and 2:2020. It supersedes BS EN 55016-1-
3:2006+A1:2016, which will be withdrawn on 6 February 2023.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CISPR text carry
the number of the CISPR amendment. For example, text altered by CISPR
amendment 1 is indicated by .

The UK participation in its preparation was entrusted to Technical
Committee GEL/210/11, EMC - Standards Committee.

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

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

© The British Standards Institution 2020
Published by BSI Standards Limited 2020

ISBN 978 0 539 00230 0
ICS 33.100.20; 33.100.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 January 2007.

Amendments/corrigenda issued since publication

Date Text affected

31 May 2016 Implementation of CISPR amendment 1:2016 with
CENELEC endorsement A1:2016

30 April 2020 Implementation of CISPR amendment 2:2020 with
CENELEC endorsement A2:2020
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European foreword

The text of the International Standard CISPR 16-1-3:2004, prepared by CISPR SC A, Radio-interference
measurements and statistical methods, was submitted to the CENELEC Unique Acceptance Procedure
and was approved by CENELEC as EN 55016-1-3 on 2006-07-01.

This European Standard supersedes EN 55016-1-3:2004.

In this EN 55016-1-3:2006, a more detailed calibration method for the absorbing clamp is specified.
Furthermore, new alternative calibration methods are introduced which are more practicable than the one
that was specified previously. Additional parameters to describe the absorbing clamp are defined, like the
decoupling factor for the broadband absorber (DF) and the decoupling factor for the current transformer
(DR), along with their validation methods. A procedure for the validation of the absorbing clamp test site
(ACTS) is also included in the document.

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) 2007-07-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2009-07-01

Annex ZA has been added by CENELEC.
Endorsement notice

The text of the International Standard CISPR 16-1-3:2004, including the corrigendum February 2006, was
approved by CENELEC as a European Standard without any modification.

Foreword to amendment A1

The text of document CIS/A/1111/CDV, future CISPR 16-1-3:2004/A1, prepared by SC A “Radio
interference measurements and statistical methods" of IEC/TC CISPR “International special
committee on radio interference” was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 55016-1-3:2006/A1:2016.

The following dates are fixed:

o latest date by which the document has to be (dop) 2017-02-05
implemented at national level by
publication of an identical national
standard or by endorsement

o latest date by which the national (dow) 2019-05-05
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.

Endorsement notice

The text of the International Standard CISPR 16-1-3:2004/A1:2016 was approved by CENELEC as a
European Standard without any modification. Documents
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Foreword to amendment A2

The text of document CIS/A/1305/FDIS, future CISPR 16-1-3/A2, prepared by CISPR SC A "Radio-
interference measurements and statistical methods" of CISPR "International special committee on
radio interference" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 55016-1-3:2006/A2:2020.
The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-11-26
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2023-02-26
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard CISPR 16-1-3:2004/A2:2020 was approved by CENELEC as a
European Standard without any modification.
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Normative references to international publications
with their corresponding European publications

Annex ZA
(normative)

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication
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CISPR 16-2-2

CISPR TR 16-4-1

IEC 60050-161
+ A1
+ A2

Year
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Part 1-2: Radio disturbance and immunity
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Specification for radio disturbance and

immunity measuring apparatus and methods

Part 2-2: Methods of measurement of

disturbances and immunity - Measurement of

disturbance power

Specification for radio disturbance and
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methods - Part 4-1: Uncertainties, statistics
and limit modelling - Uncertainties in
standardized EMC tests

International Electrotechnical Vocabulary
(IEV) - Chapter 161: Electromagnetic
compatibility
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-3: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Disturbance power

FOREWORD

1) 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 promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure 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.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard CISPR 16-1-3 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision. In this edition a more detailed calibration method for the absorbing clamp is
specified. Furthermore, new alternative calibration methods are introduced which are more
practicable than the one which was specified previously. Additional parameters to describe
the absorbing clamp are defined, like the decoupling factor for the broadband absorber (DF)
and the decoupling factor for the current transformer (DR), along with their validation
methods. A procedure for the validation of the absorbing clamp test site (ACTS) is also
included in the document.
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The text of this standard is based on the following documents:

FDIS

Report on voting

CISPR/A/517/FDIS

CISPR/A/532/RVD

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.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in

the data related to the specific publication. At this date, the publication will be

¢ reconfirmed;

e withdrawn;

* replaced by a revised edition, or
*+ amended.

The contents of the corrigendum of February 2006 have been included in this copy.

Full document details: BS EN 55016-1-3:2006+A2:2020
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-3: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Disturbance power

1 Scope

This part of CISPR 16 is designated a basic standard, which specifies the characteristics and
calibration of the absorbing clamp for the measurement of radio disturbance power in the
frequency range 30 MHz to 1 GHz.

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.

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

CISPR 16-2-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-2: Methods of measurement of disturbances and immunity -
Measurement of disturbance power

CISPR TR 16-4-1:2009, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 4-1: Uncertainties, statistics and limit modelling — Uncertainties
in standardized EMC tests

Text deleted
IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

Amendment 1 (1997)
Amendment 2 (1998)

3 Terms, definitions and abbreviations

3.1 Terms and definitions

See IEC 60050-161, where applicable.

3.2 Abbreviations

ACA Absorbing clamp assembly

ACMM Absorbing clamp measurement method

ACRS Absorbing clamp reference site

ACTS Absorbing clamp test site

CF Clamp factor

CRP Clamp reference point

DF Decoupling factor Documents
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DR Decoupling factor that specifies the decoupling of the current transformer from the
common mode impedance of the measurement receiver

JTF Jig transfer factor

LUT Lead under test

Text deleted ¢4

SAD Secondary absorbing device

SAR Semi-anechoic room

SRP Slide reference point

4 Absorbing clamp instrumentation

4.1 Introduction

The measurement of disturbance power using an absorbing clamp is a method for the
determination of the radiated disturbance in the frequency range above 30 MHz. This
measurement method represents an alternative approach to the measurement of the
disturbance field strength on an OATS. The absorbing clamp measurement method (ACMM) is
described in Clause 7 of CISPR 16-2-2.

The ACMM uses the following measurement instrumentation:

— the absorbing clamp assembly;
— the secondary absorbing device;

— the absorbing clamp test site.

Figure 1 gives an overview of the absorbing clamp measurement method including the
instrumentation required for this method and the calibration and validation methods for the
instrumentation. The requirements for the instrumentation necessary for the ACMM are
specified in this clause. Details of the absorbing clamp calibration method, and validation of
other properties of the clamp and the secondary absorbing device, are described in Annex B.
Details of the absorbing clamp test site validation are described in Annex C. Absorbing
clamps are suitable for the measurement of disturbances from some types of equipment,
depending on construction and size. The precise measuring procedure and its applicability is
to be specified for each category of equipment. If the EUT itself (without connecting leads)
has a dimension that approaches 1/4 of the wavelength, direct cabinet radiation may occur.
The disturbance capability of an appliance having a mains lead as the only external lead may
be taken as the power the appliance could supply to its mains lead, which acts as a
transmitting antenna. This power is nearly equal to that supplied by the appliance to a
suitable absorbing device placed around the lead at the position where the absorbed power is
at a maximum. Direct radiation from the appliance is not taken into account. Equipment
having external leads other than a mains lead can radiate disturbance energy from such
leads, whether shielded or unshielded, in the same manner as radiation from the mains lead.
Measurements using the absorbing clamp can be made on these types of lead as well.

The application of the ACMM is specified in more detail in 7.9 of CISPR 16-2-2.

4.2 The absorbing clamp assembly
4.21 Description of the absorbing clamp assembly

Annex A describes the construction of the clamp and gives a typical example of such a
construction.

The absorbing clamp assembly consists of the following five parts:

— a broadband RF current transformer;

Lder ocuments
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— an absorbing sleeve and assembly of ferrite rings to reduce RF current on the surface of
the coaxial cable from the current transformer to the measuring receiver;

— a 6 dB attenuator between the output of the absorbing clamp and the coaxial cable
connecting to the measuring receiver;

— a coaxial cable as receiver cable.
The clamp reference point (CRP) indicates the longitudinal position of the front of the current
transformer within the clamp. This reference point is used to define the position of the clamp

during the measurement procedure. The CRP shall be indicated on the outside housing of the
absorbing clamp.

4.2.2 The clamp factor and the clamp site attenuation

An actual measurement of an EUT using the ACMM is depicted schematically in Figure 2.
Details on the ACMM are given in Clause 7 of CISPR 16-2-2.

The disturbance power measurement is based on measurement of the asymmetrical current
generated by the EUT, which is measured at the input of the absorbing clamp using a current
probe. The absorbing ferrites of the clamp around the lead under test isolate the current
transformer from disturbances on the mains. The maximum current is determined by moving
the absorbing clamp along the stretched lead, which acts as a transmission line. The
transmission line transforms the input impedance of the absorbing clamp to the output of the
EUT. At the point of optimal adjustment, the maximum disturbance current at the current
probe or the maximum disturbance voltage at the receiver input can be measured.

For this situation the actual clamp factor CF,; of an absorbing clamp relates the output signal
of the clamp V.. to the measurand of interest, i.e. the disturbance power P, of an EUT as
follows:

Peut = CFact + Vrec (1)

where

Pout = the disturbance power of the EUT in dBpW;
Viec = the measured voltage in dBuV;

CF,ct = the actual clamp factor in dBpW/uV.

Ideally, the received power level P, in dBpW at the receiver input can be calculated using
the following formula:

Prec = Viee —10-109(Z;) = Viee =17 (2)

where
Z; =50 Q, input impedance of the measuring receiver, and

Viec = measured voltage level in dBuV.

Using Equations (1) and (2) one can derive a relation between the disturbance power P
emitted by the EUT and the power P, received by the receiver as follows:

'Deut_Prec:C,:act"'17 (3)

This ideal relation between the disturbance power of the EUT and the power received by the
measuring receiver is defined as the actual clamp site attenuation A, (in dB).

Aact = Peut = Prec = CFact +17 (4)
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