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European foreword

The text of document CISPR/B/628/FDIS, future edition 6 of CISPR 11, prepared by CISPR SC B
"Interference relating to industrial, scientific and medical radio-frequency apparatus, to other (heavy)
industrial equipment, to overhead power lines, to high voltage equipment and to electric traction" of
CISPR "International special committee on radio interference" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 55011:2016.

A draft amendment, which covers common modifications to CISPR 11:2015 (CISPR/B/628/FDIS), was
prepared by CLC/TC 210," Electromagnetic Compatibility (EMC)" and approved by CENELEC.

The following dates are fixed:
e latest date by which the document has to be implemented at (dop) 2017-02-15
national level by publication of an identical national

standard or by endorsement

¢ latest date by which the national standards conflicting with (dow)  2019-02-15
the document have to be withdrawn

This document supersedes EN 55011:2009.

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.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in
CISPR 11:2015 are prefixed “Z”.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s), see informative Annex ZZ, which is an integral part of this
document.

Endorsement notice

The text of the International Standard CISPR 11:2015 was approved by CENELEC as a European
Standard with agreed common modifications.
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Foreword to amendment A1

The text of document CISPR/B/627/CDV, future CISPR 11:2015/A1, prepared by CISPR SC B
"Interference relating to industrial, scientific and medical radio-frequency apparatus, to other (heavy)
industrial equipment, to overhead power lines, to high voltage equipment and to electric traction" of
CISPR "International special committee on radio interference" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 55011:2016/A1:2017.

The following dates are fixed:
e latest date by which the document has to be implemented at (dop) 2017-10-21
national level by publication of an identical national

standard or by endorsement

¢ latest date by which the national standards conflicting with (dow) 2020-04-21
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.

Endorsement notice

The text of the International Standard CISPR 11:2015/A1:2016 was approved by CENELEC as a
European Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1

the relevant EN/HD applies.

NOTE 2

available here: www.cenelec.eu.

Publication
CISPR 16-1-1
+ A1

+A2

CISPR 16-1-2

CISPR 16-1-4
+ A1

CISPR 16-2-1

CISPR 16-2-3

+ A1
+A2

Year
2010
2010
2014

2014

2010
2012

2014

2010

2010
2014

Full document details: BS EN 55011:2016+A1:2017

Title

Specification for radio disturbance and
immunity measuring apparatus and
methods -

Part 1-1: Radio disturbance and
immunity measuring apparatus -
Measuring apparatus

Specification for radio disturbance and
immunity measuring apparatus and
methods -

Part 1-2: Radio disturbance and
immunity measuring apparatus -
Coupling devices for conducted
disturbance measurements

Specification for radio disturbance and
immunity measuring apparatus and
methods -

Part 1-4: Radio disturbance and
immunity measuring apparatus -
Antennas and test sites for radiated
disturbance measurements

Specification for radio disturbance and
immunity measuring apparatus and
methods -

Part 2-1: Methods of measurement of
disturbances and immunity - Conducted
disturbance measurements

Specification for radio disturbance and
immunity measuring apparatus and
methods -

Part 2-3: Methods of measurement of
disturbances and immunity - Radiated
disturbance measurements

When an International Publication has been modified by common modifications, indicated by (mod),

Up-to-date information on the latest versions of the European Standards listed in this annex is

EN/HD Year
N 55016-1-1 2010
+ A1 2010
+ A2 2014
N 55016-1-2 2014
N 55016-1-4 2010
+ A1 2012
N 55016-2-1 2014
N 55016-2-3 2010
+ AC 2013
+ A1 2010
+ A2 2014
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Publication Year Title EN/HD Year
CISPR 16-4-2 2011  Specification for radio disturbance and N 55016-4-2 2011
+ A1 2014 immunity measuring apparatus and + A1 2014
methods -
Part 4-2: Uncertainties, statistics and
limit modelling - Measurement
instrumentation uncertainty
IEC 60050-161 1990 International Electrotechnical - -
Vocabulary (IEV) -
Chapter 161: Electromagnetic
compatibility
EC 60601-1-2 2014  Medical electrical equipment - N 60601-1-2 2015
Part 1-2: General requirements for basic
safety and essential performance -
Collateral standard: Electromagnetic
disturbances - Requirements and tests
EC 60601-2-2 2009 Medical electrical equipment - N 60601-2-2 2009
i ) Par’F 2-2: Particular requ_lrements for the + A11 2011
basic safety and essential performance
of high frequency surgical equipment
and high frequency surgical accessories
IEC 60974-10 2014  Arc welding equipment - N 60974-10 2014
Part 10: Electromagnetic compatibility
(EMC) requirements
EC 6130 2011 Industrial microwave heating N 6130 2011
installations - Test methods for the
determination of power output
EC 62135-2 2007  Resistance welding equipment - N 62135-2 2008
Part 2: Electromagnetic compatibility
(EMC) requirements
ITU Radio regulations, 2012  Radio Regulations - Volume 3: - -
Vol 3 Resolutions and Recommendations
Documents

Document Sharing Hub

Full document details: BS EN 55011:2016+A1:2017


http://dx.doi.org/10.3403/03197664U
http://dx.doi.org/10.3403/01402666U
http://dx.doi.org/10.3403/01402666U
http://dx.doi.org/10.3403/00003512U
http://dx.doi.org/10.3403/00375767U
http://dx.doi.org/10.3403/01087693U
http://dx.doi.org/10.3403/30138870U
http://dx.doi.org/10.3403/02856030U
http://dx.doi.org/10.3403/01087693U
http://dx.doi.org/10.3403/30138870U
http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017
http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017

EN 55011:2016+A1:2017 (E)

Annex ZB
(normative)

Frequencies designated on a national basis in CENELEC countries
for use as fundamental ISM frequencies

Table ZB.1 — Frequencies designated on a national basis in CENELEC countries

for use as fundamental ISM frequencies

Frequency Maximum radiation limit Notes
MHz
0,009 - 0,010 not limited Germany only
83,996 - 84,004 not limited United Kingdom only a
167,992 - 168,008 not limited United Kingdom only ?
886,000 - 906,000 not limited United Kingdom only ?

a

Radio communication services must accept harmful interference from ISM apparatus operating in accordance with the
WT (Control of Interference from RF Heating Apparatus) Regulations 1971. The WT (Control of Interference from RF
Heating Apparatus) Regulations 1971 specify the limits of levels of radiation permitted outside the ISM bands.
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Annex ZZ
(informative)

Coverage of Essential Requirements of EU Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association, and within its scope the Standard covers only
the following essential requirements out of those given in Annex 1 of EC Directive 2004/108/EC.

Table ZZ.1 — Correspondence between this European Standard and Directive 2004/108/EC

Essential Requirements of Clauses and subclauses
Directive 2004/108/EC, Annex 1 of this EN
El(a) Clause 6 (Limits for electromagnetic

disturbances),

8.2 (Conducted disturbances (at power
ports)),

8.3 (Requirement for radiated
disturbances (9 kHz to 1 GHz)),

Clause 9 (Requirement for radiated
disturbances (1 GHz to 18 GHz))

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other EU Directives can be applied to the products falling within
the scope of this standard.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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 11 has been prepared by CISPR Subcommittee B: Interference
relating to industrial, scientific and medical radio-frequency apparatus, to other (heavy)
industrial equipment, to overhead power lines, to high voltage equipment and to electric
traction.

This sixth edition cancels and replaces the fifth edition published in 2009 and its
Amendment 1 published in 2010. It constitutes a technical revision.

It introduces and permits type testing on components of power electronic equipment, systems
and installations. Its emission limits apply now to low voltage (LV) a.c. and d.c. power ports,
irrespective of the direction of power transmission. Several limits were adapted to the
practical test conditions found at test sites. They are also applicable now to power electronic
ISM RF equipment used for wireless power transfer (WPT), for instant power supply and
charging purposes. The limits in the range 1 GHz to 18 GHz apply now to CW-type
disturbances and to fluctuating disturbances in a similar, uniform and technology-rﬁxtral way.
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For these measurements, two alternative methods of measurement are available, the
traditional log-AV method and the new APD method.

For measurements at LV d.c. power ports of power electronic equipment, a modern
implementation of the 150 Q Delta-network specified in CISPR 16-1-2 has been made
available.

This International Standard CISPR 11 has the status of a Product Family EMC standard in
accordance with IEC Guide 107, Electromagnetic compatibility — Guide to the drafting of
electromagnetic compatibility publications (2014).

The text of this standard is based on the following documents:

FDIS Report on voting
CISPR/B/628/FDIS CISPR/B/631/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 stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

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

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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The main content of this standard is based on CISPR Recommendation No. 39/2 given below:
RECOMMENDATION No. 39/2

Limits and methods of measurement of electromagnetic disturbance characteristics
of industrial, scientific and medical (ISM) radio-frequency equipment

The CISPR

CONSIDERING

a) that ISM RF equipment is an important source of disturbance;
b) that methods of measuring such disturbances have been prescribed by the CISPR;

c) that certain frequencies are designated by the International Telecommunication Union
(ITU) for unrestricted radiation from ISM equipment,

RECOMMENDS

that the latest edition of CISPR 11 be used for the application of limits and methods of
measurement of ISM equipment.
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INTRODUCTION

This CISPR publication contains, amongst common requirements for the control of RF
disturbances from equipment intended for use in industrial, scientific, and medical electrical
applications, specific requirements for the control of RF disturbances caused by ISM RF
applications in the meaning of the definition of the International Telecommunication Union
(ITU), see also Definition 3.13 in this International Standard. CISPR and ITU share their
responsibility for the protection of radio services in respect of the use of ISM RF applications.

The CISPR is concerned with the control of RF disturbances from ISM RF applications by
means of an assessment of these disturbances either at a standardised test site or, for an
individual ISM RF application which cannot be tested at such a site, at its place of operation.
Consequently, this CISPR Publication covers requirements for conformity assessment of both,
equipment assessed by means of type tests at standardised test sites or of individual
equipment under in situ conditions.

The ITU is concerned with the control of RF disturbances from ISM RF applications during
normal operation and use of the respective equipment at its place of operation (see
Definition 1.15 in the ITU Radio Regulations). There, use of radio-frequency energy
decoupled from the ISM RF application by radiation, induction or capacitive coupling is
restricted to the location of that individual application.

This CISPR publication contains, in 6.3, the essential emission requirements for an
assessment of RF disturbances from ISM RF applications at standardised test sites. These
requirements allow for type testing of ISM RF applications operated at frequencies up to
18 GHz. It further contains, in 6.4, the essential emission requirements for an in situ
assessment of RF disturbances from individual ISM RF applications in the frequency range up
to 1 GHz. All requirements were established in close collaboration with the ITU and enjoy
approval of the ITU.

However, for operation and use of several types of ISM RF applications the manufacturer,
installer and/or customer should be aware of additional national provisions regarding possible
licensing and particular protection needs of local radio services and applications. Depending
on the country concerned, such additional provisions may apply to individual ISM RF
applications operated at frequencies outsides designated ISM bands (see Table 1). They also
may apply to ISM RF applications operated at frequencies above 18 GHz. For the latter type
of applications, local protection of radio services and appliances requires an accomplishment
of the conformity assessment by application of the relevant national provisions in the
frequency range above 18 GHz in accordance with vested interests of the ITU and national
administrations. These additional national provisions may apply to spurious emissions,
emissions appearing at harmonics of the operation frequency, and to wanted emissions at the
operation frequency allocated outside a designated ISM band in the frequency range above
18 GHz.

Recommendations of CISPR for the protection of radio services in particular areas are found
in Annex E of this International Standard.

Definition 1.15 of the ITU Radio Regulations reads as follows:

1.15 industrial, scientific and medical (ISM) applications (of radio frequency energy):
Operation of equipment or appliances designed to generate and use locally radio frequency
energy for industrial, scientific, medical, domestic or similar purposes, excluding applications
in the field of telecommunications.

[ITU Radio Regulations Volume 1: 2012 — Chapter I, Definition 1.15]
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INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

1 Scope

This International Standard applies to industrial, scientific and medical electrical equipment
operating in the frequency range 0 Hz to 400 GHz and to domestic and similar appliances
designed to generate and/or use locally radio-frequency energy.

This standard covers emission requirements related to radio-frequency (RF) disturbances in
the frequency range of 9 kHz to 400 GHz. Measurements need only be performed in
frequency ranges where limits are specified in Clause 6.

For ISM RF applications in the meaning of the definition found in the ITU Radio Regulations
(see Definition 3.13), this standard covers emission requirements related to radio-frequency
disturbances in the frequency range of 9 kHz to 18 GHz.

NOTE Emission requirements for induction cooking appliances are specified in CISPR 14-1 [1]1.

Requirements for ISM RF lighting equipment and UV irradiators operating at frequencies
within the ISM frequency bands defined by the ITU Radio Regulations are contained in this
standard.

Equipment covered by other CISPR product and product family emission standards are
excluded from the scope of this standard.

2 Normative references

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

CISPR 16-1-1:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-1:2010/AMD 1:2010

CISPR 16-1-1:2010/AMD 2:2014

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Coupling
devices for conducted disturbance measurements

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas
and test sites for radiated disturbance measurements

CISPR 16-1-4:2010/AMD 1:2012

1 Figures in square brackets refer to the Bibliography.
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CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

CISPR 16-2-3:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

CISPR 16-2-3:2010/AMD 1:2010

CISPR 16-2-3:2010/AMD 2:2014

CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring apparatus
and methods - Part 4-2: Uncertainties, statistics and limit modelling - Measuring
instrumentation uncertainty

CISPR 16-4-2:2011/AMD 1:2014

IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility

IEC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral standard: Electromagnetic disturbances —
Requirements and tests

IEC 60601-2-2:2009, Medical electrical equipment — Part 2-2: Particular requirements for the
basic safety and essential performance of high frequency surgical equipment and high
frequency surgical accessories

IEC 60974-10:2014, Arc welding equipment — Part 10: Electromagnetic compatibility (EMC)
requirements

IEC 61307:2011, Industrial microwave heating installations — Test methods for the
determination of power output

IEC 62135-2:2007, Resistance welding equipment — Part 2: Electromagnetic compatibility
(EMC) requirements

ITU Radio Regulations (2012), Radio regulations, @ Volume 3 —  Resolutions and
recommendations, Resolution no. 63 (available at http://www.itu.int/pub/R-REG-RR-2012)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161, as well
as the following, apply.

3.1

a.c. mains power port

port used to connect to a public low voltage a.c. mains power distribution network or other low
voltage a.c. mains installation

3.2

arc welding equipment

equipment for applying current and voltage and having the required characteristics suitable
for arc welding and allied processes
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3.3

artificial mains network

AMN

network that provides a defined impedance to the EUT at radio frequencies, couples the
disturbance voltage to the measuring receiver and decouples the test circuit from the supply
mains

Note 1 to entry: There are two basic types of AMN, the V-network (V-AMN) which couples the unsymmetrical
voltages, and the Delta-network which couples the symmetric and the asymmetric voltages separately.

Note 2 to entry: The terms line impedance stabilization network (LISN) and V-AMN are used interchangeably.

3.4

boundary of the equipment under test

imaginary straight line periphery describing a simple geometric configuration encompassing
the equipment under test

Note 1 to entry: All interconnecting cables are included within this boundary.

3.5

component

product which serves a specific function or functions and which is intended for use in a higher
order assembled equipment or system

3.6

d.c. artificial network

artificial d.c. network

DC-AN

artificial network that provides defined termination to the EUT’s d.c. power port under test
while also providing the necessary decoupling from conducted disturbances originating from
the laboratory d.c. power source or from the load

3.7

d.c. power port

port used to connect to a low voltage d.c. power generating system or energy storage, or to
another source/load

Note 1 to entry: Such a system may be for example a photovoltaic or a fuel cell power generating system, or also
a battery.

3.8

electro-discharge machining (EDM) equipment

EDM equipment

all the necessary units for the spark erosion process including the machine tool, the
generator, control circuits, the working fluid container and integral devices

3.9

electromagnetic radiation

1) phenomenon by which energy in the form of electromagnetic waves emanates from a
source into space

2) energy transferred through space in the form of electromagnetic waves

Note 1 to entry: By extension, the term "electromagnetic radiation” sometimes also covers induction phenomena.

[SOURCE: IEC 60050-161:1990, 161-01-10]

Documents

Document Sharing Hub

Full document details: BS EN 55011:2016+A1:2017


http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017
http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017

CISPR 11:2015 © IEC 2015+A1:2016 - 20 -

3.10

equipment for resistance welding and allied processes

all equipment associated with carrying out the processes of resistance welding or allied
processes consisting of e.g. power source, electrodes, tooling and associated control
equipment, which may be a separate unit or part of a complex machine

3.1

grid connected power converter

GCPC

power converter connected to an a.c. mains power distribution network or other a.c. mains
installation and used in a power generating system

3.12

high power electronic system and equipment

one or more semiconductor power converters with a combined rated power greater than
75 kVA, or an equipment containing such converters

Note 1 to entry: Examples of such high power electronic equipment are semiconductor power converters for
application in UPS (Uninterruptible Power Systems) and PDS (Power Drive Systems).

3.13

industrial, scientific and medical (ISM) applications (of radio frequency energy)

ISM applications (of radio frequency energy)

operation of equipment or appliances designed to generate and use locally radio frequency
energy for industrial, scientific, medical, domestic or similar purposes, excluding applications
in the field of telecommunications

Note 1 to entry: Typical applications are the production of physical, biological, or chemical effects such as
heating, ionisation of gases, mechanical vibrations, hair removal, acceleration of charged particles. A non-
exhaustive list of examples is given in Annex A.

[SOURCE: ITU Radio Regulations Volume 1: 2012 — Chapter |, Definition 1.15]

3.14

ISM RF equipment and appliances

equipment or appliances designed to generate and/or use locally radio-frequency energy for
industrial, scientific, medical, domestic or similar purposes, excluding applications in the field
of telecommunications and information technology and other applications covered by other
CISPR publications

Note 2 to entry: The abbreviation “ISM RF” is used throughout this standard for such equipment or appliances
only.

3.15

low voltage

LV

a set of voltage levels used for the distribution of electricity and whose upper limit is generally
accepted to be 1 000 V a.c. or 1 500 V d.c.

[SOURCE: IEC 60050-601:1985, 601-01-26, modified — addition of the words "or 1 500 V
d.c.”]

3.16

photovoltaic power generating system

electric power generating system which uses the photovoltaic effect to convert solar power
into electricity

Documents

Document Sharing Hub

Full document details: BS EN 55011:2016+A1:2017


http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017
http://www.avadocuments.com/doc/bs-en-55011-2016-a1-2017

-21 - CISPR 11:2015 © IEC 2015+A1:2016

3.17

small size equipment

equipment, either positioned on a table top or standing on the floor which, including its cables
fits in an imaginary cylindrical test volume of 1,2 m in diameter and 1,5 m height (to ground
plane)

3.18

spark erosion

removal of material in a dielectric working fluid by electro-discharges, which are separated in
time and randomly distributed in space, between two electrically conductive electrodes (the
tool electrode and the work piece electrode), and where the energy in the discharge is
controlled

3.19

type test

test of one or more devices made to a certain design to show that the design meets certain
specifications

Note 1 to entry: Recognition of a type test as type approval may depend on national or regional regulation, see
H.2 in Annex H.

") 3.20
fully-anechoic room
FAR
shielded enclosure, the internal surfaces of which are lined with radio-frequency-energy
absorbing material (i.e. RF absorber) that absorbs electromagnetic energy in the frequency
range of interest

3.21

open-area test site

OATS

facility used for measurements of electromagnetic fields the intention for which is to simulate
a semi-free-space environment over a specified frequency range that is used for radiated
emission testing of products

Note 1 to entry: An OATS typically is located outdoors in an open area, and has an electrically-conducting ground
plane.

3.22

semi-anechoic chamber

SAC

shielded enclosure, in which five of the six internal surfaces are lined with radio-frequency
energy absorbing material (i.e. RF absorber) that absorbs electromagnetic energy in the
frequency range of interest, and the bottom horizontal surface is a conducting ground plane
for use with OATS test set-ups

4 National measures and frequencies designated for ISM use

Certain frequencies are designated by the International Telecommunication Union (ITU) for use as
fundamental frequencies for ISM RF applications (see also definition 3.13). These frequencies are
listed in Table 1.

In some CENELEC countries, different or additional frequencies may be designated for use with
ISM RF applications in the meaning of the definition found in the ITU Radio Regulations, see
definition 3.13. These frequencies are listed in Table ZB.1 (see Annex ZB).
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Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamental ISM frequencies

Number of appropriate footnote
Centre frequency Frequency range Maximum to the table of frequency
MHz MHz radiation limit allocation of the ITU Radio
Regulations *
6,780 6,765 — 6,795 Under consideration 5.138
13,560 13,553 — 13,567 Unrestricted 5.150
27,120 26,957 — 27,283 Unrestricted 5.150
40,680 40,66 — 40,70 Unrestricted 5.150
433,920 433,05 —-434,79 Under consideration 5.138 in Region 1, except
countries mentioned in 5.280
915,000 902 — 928 Unrestricted 5.150 in Region 2 only
2 450 2400 -2 500 Unrestricted 5.150
5800 5725-5875 Unrestricted 5.150
24 125 24 000 — 24 250 Unrestricted 5.150
61 250 61 000 — 61 500 Under consideration 5.138
122 500 122 000 - 123 000 Under consideration 5.138
245000 244 000 — 246 000 Under consideration 5.138
a Resolution No. 63 of the ITU Radio Regulations applies.
b The term “unrestricted” applies to the fundamental and all other frequency components falling within the designated
band. Outside of ITU designated ISM bands the limits for the disturbance voltage and radiation disturbance in this
standard apply.

The limits for the disturbance voltage and radiation disturbance defined in this standard do also not
apply to the fundamental ISM frequencies listed in Table ZB.1. If ISM RF applications use fundamental
frequencies other than the ITU or nationally designated frequencies, then the limits for the disturbance
voltage and radiation disturbance of this standard apply also to these fundamental frequencies.

5 Classification of equipment

5.1 Separation into groups

In order to simplify identification of the relevant limits, equipment in the scope of this standard
is categorized into two groups, i.e. into group 1 and group 2.

Group 1 equipment: group 1 contains all equipment in the scope of this standard which is not
classified as group 2 equipment.

Group 2 equipment: group 2 contains all ISM RF equipment in which radio-frequency energy
in the frequency range 9 kHz to 400 GHz is intentionally generated and used or only used
locally, in the form of electromagnetic radiation, inductive and/or capacitive coupling, for the
treatment of material, for inspection/analysis purposes, or for transfer of electromagnetic
energy.

NOTE See Annex A for examples of the separation of equipment into group 1 or 2.
5.2 Division into classes

In accordance with the intended use of equipment in the electromagnetic environment, this
standard defines two classes of equipment, namely class A and class B.

Class A equipment is equipment suitable for use in all locations other than those allocated in
residential environments and those directly connected to a low voltage power supply network

which supplies buildings used for domestic purposes. Documents
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Class A equipment shall meet class A limits.

Arc welding equipment which contains arc striking or stabilizing devices and stand-alone arc
striking or stabilizing devices for arc welding shall be classified as class A equipment.

Class B equipment is equipment suitable for use in locations in residential environments and
in establishments directly connected to a low voltage power supply network which supplies
buildings used for domestic purposes.

Class B equipment shall meet class B limits.

5.3 Documentation for the user

The manufacturer and/or supplier of equipment shall ensure that the user is informed about
the class and group of the equipment, either by Ilabelling or by the accompanying
documentation. In both cases the manufacturer/supplier shall explain the meaning of both the
class and the group in the documentation accompanying the equipment.

The documentation accompanying the equipment shall contain details of any precautions to
be observed by the purchaser or user to ensure that regular operation and use of the
equipment in the field does not cause harmful radio frequency interference (RFI). In the
framework of this standard, these details concern information about:

o the possibility of radio frequency interference originating from operation of class A
equipment in certain environments,

e special precautions to be observed when connecting class A equipment to a low voltage
power supply network, see Footnote a and b in Table 2, Footnote b in Table 3 and
Footnote a in Table 6, respectively,

e measures which can be taken at installation level to reduce emissions from installed
class A equipment, see Footnote b in Table 2 and Footnote a in Table 8.

For class A equipment, the instructions for use accompanying the product shall contain the
following text:

Caution: This equipment is not intended for use in residential environments and may not
provide adequate protection to radio reception in such environments.

6 Limits of electromagnetic disturbances

6.1 General

For measurements at standardized test sites, the requirements specified hereafter constitute
the requirements for type tests.

Class A equipment may be measured either on a test site or in situ as preferred by the
manufacturer.

NOTE 1 Due to size, complexity or operating conditions some equipment may have to be measured in situ in
order to show compliance with the radiation disturbance limits specified herein.

Class B equipment shall be measured on a test site.

NOTE 2 The limits have been determined on a probabilistic basis taking into account the likelihood of
interference. In cases of interference, additional provisions may have to be applied.

The lower limit shall apply at all transition frequencies.

Measuring apparatus and methods of measurement are specified in Clauses 7, 8 aﬁs.cuments
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I*» Where this standard gives options for testing particular requirements with a choice of test
methods, compliance can be shown against any of the test methods, using the specified limits
with the restrictions provided in the relevant tables. In any situation where it is necessary to
retest the equipment, the test method originally chosen should be used in order to ensure
consistency of the results.

6.2 Group 1 equipment measured on a test site
6.2.1 Limits for conducted disturbances
6.2.1.1 General

The equipment under test shall meet either:

a) both the average limit specified for measurements with an average detector and the quasi-
peak limit specified for measurements with a quasi-peak detector (see 7.3); or

b) the average limit when using a quasi-peak detector (see 7.3).

The limits for the LV d.c. power port specified hereafter apply only to grid connected power
convertors (GCPCs) intended for assembly into photovoltaic power generating systems.

6.2.1.2 Frequency range 9 kHz to 150 kHz

In the frequency range 9 kHz to 150 kHz limits are not specified.

6.2.1.3 Frequency range 150 kHz to 30 MHz

Limits for the disturbance voltage at low voltage a.c. mains power ports in the frequency
range 150 kHz to 30 MHz for equipment measured on a test site using the 50 Q/50 uH CISPR
artificial mains network (V-AMN) or the CISPR voltage probe (see 7.3.3 and Figure 1) are
given in Tables 2 and 4.

Limits for conducted disturbances at low voltage d.c. power ports in the frequency range
150 kHz to 30 MHz for equipment measured on a test site using the 150 Q CISPR network
(DC-AN) (see 7.3.2.3 and Annex |) or the current probe (see CISPR 16-1-2) are given in
Table 3 and 5.
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measured on a test site (a.c. mains power port)

Rated power of Rated power of High power electronic
<20kVA© > 20 kVA and < 75 kVA @ € systems and equipment,
Rated power of
F
requency range > 75 KVA b
MHz
Quasi-peak Average Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(pV) dB(uV) dB(pV) dB(uV)
0,15 - 0,50 79 66 100 90 130 120
0,50-5 73 60 86 76 125 115
90 80
5_30 73 60 decr_easmg linearly with 115 105
logarithm of frequency to
73 60

At the transition frequency, the more stringent limit shall apply.

For class A equipment intended to be connected solely to isolated neutral or high impedance earthed (IT)
industrial power distribution networks (see IEC 60364-1) the limits for equipment with a rated power > 75 kVA
may be applied, regardless of its actual rated power.

NOTE A rated input or output power of 20 kVA corresponds for example to a current of approximately 29 A per
phase in case of 400 V three-phase power supply networks, and to a current of approximately 58 A per phase in
case of 200 V three phase power supply networks.

a

These limits apply to equipment with a rated power > 20 kVA and intended to be connected to a dedicated
power transformer or generator, and which is not connected to low voltage (LV) overhead power lines. For
equipment not intended to be connected to a user specific power transformer the limits for < 20 kVA apply.
The manufacturer, and/or supplier shall provide information on installation measures that can be used to
reduce emissions from the installed equipment. In particular it shall be indicated that this equipment is
intended to be connected to a dedicated power transformer or generator and not to LV overhead power lines.

These limits apply only to high power electronic systems and equipment with a rated power greater than
75 kVA when intended to be installed as follows:

— installation is supplied from a dedicated power transformer or generator, and which is not connected to
Low Voltage (LV) overhead power lines,

— installation is physically separated from residential environments by distance greater than 30 m or by a
structure which acts as a barrier to radiated phenomena,

— the manufacturer and/or supplier shall indicate that this equipment meets the disturbance voltage limits
for high power electronic systems and equipment of rated input power > 75 kVA and provide information
on installation measures to be applied by the installer. In particular, it shall be indicated that this
equipment is intended to be used in an installation which is powered by a dedicated power transformer or
generator and not by LV overhead power lines.

Selection of the appropriate set of limits shall be based on the rated a.c. power stated by the manufacturer.

Full document details: BS EN 55011:2016+A1:2017
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Table 3 — Limits for conducted disturbances of class A group 1 equipment
measured on a test site (d.c. power port)

Rated power of

Rated

power of

Rated power of

Frequency <20 kVA 2 > 20 kVA to < 75 kVA & P > 75 kVA & P
range Voltage limits Voltage limits Current limits Voltage limits Current limits
MHz QP AV QP AV QP AV QP AV QP AV
dB(uV) | dB(uV) | dB(uV) | dB(uV) | dB(pA) | dB(uA) | dB(nV) [ dB(uV) | dB(uA) | dB(uA)
0,15 97 84 116 106 72 62 132 122 88 78
to to to to to to to to to to to
5 89 76 106 96 62 52 122 112 78 68
5 106 96 62 52 122 112 78 68
to 89 76 to to to to to to to to
30 89 76 45 32 105 92 61 48

b

In certain frequency ranges, the limits in this table decrease linearly with logarithm of frequency.
a8 Selection of the appropriate set of limits shall be based on the rated a.c. power stated by the manufacturer.

These limits apply to equipment with a rated power > 20 kVA and intended to be installed in a large
photovoltaic power generating system by a professional. In the manual accompanying the product, the
manufacturer, and/or supplier shall provide information on mitigation measures that can be used to reduce
emissions from the installed equipment, with the goal of preventing harmful interference to radio reception in
a distance of 30 m from the installation. In particular it shall be indicated that this equipment can be equipped
with additional filtering and that installation is physically separated from residential environments by distance
greater than 30 m. The installer is invited to check the mitigated installation against CISPR 11 in-situ

measurements as indicated in clause 6.4 of this standard.

Table 4 — Disturbance voltage limits for class B group 1 equipment
measured on a test site (a.c. mains power port)

Frequency range Quasi-peak Average
MHz dB(uV) dB(nV)
66 56
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 - 0,50
of frequency to of frequency to
56 4
0,50 -5 56 46
5-30 60 50
At the transition frequency, the more stringent limit shall apply.

For diagnostic X-ray generators operating in intermittent mode the quasi-peak limits of
Table 2 or Table 4 can be relaxed by 20 dB.

Table 5 — Disturbance voltage limits for class B group 1 equipment
measured on a test site (d.c. power port)

Frequency range Quasi-peak Average
MHz dB(nV) dB(nV)
84 74
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 -0,50
of frequency to of frequency to
74 64
0,50 - 30 74 64
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6.2.2 Limits of electromagnetic radiation disturbance
6.2.2.1 General

The equipment under test shall meet the quasi-peak limits when using a quasi-peak detector.

6.2.2.2 Frequency range 9 kHz to 150 kHz

In the frequency range 9 kHz to 150 kHz limits are not specified.

6.2.2.3 Frequency range 150 kHz to 1 GHz

In the frequency range 150 kHz to 30 MHz limits are not specified.

In the frequency range above 30 MHz the limits refer to the electric field strength component
of the electromagnetic radiation disturbance.

The electromagnetic radiation disturbance limits for the frequency range 30 MHz to 1 GHz for
group 1, classes A and B equipment are specified in Table 6 and 7, respectively.
Recommendations for the protection of specific safety-related radio services are given
in Annex E and Table E.1.

%) On an open-area test site (OATS) or in a semi-anechoic chamber (SAC), class A equipment
can be measured at a nominal distance of 3 m, 10 m or 30 m (see information in Table 6),
and class B equipment at a nominal distance of 3 m or 10 m (see information in Table 7).
A measuring distance less than 10 m is allowed only for equipment which complies with the
definition for small size equipment given in 3.17.

In a fully-anechoic room (FAR) class A or class B equipment can be measured at a nominal
distance of 3 m (see information in Table 6 and Table 7), provided that the EUT fits into the
validated test volume of the given FAR. In conjunction with measurements according to this
standard, use of the FAR is restricted to table-top equipment.
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Table 6 — Electromagnetic radiation disturbance limits
for class A group 1 equipment measured on a test site

OATS or SAC FAR
10 m measuring distance 3 m measuring distance b 3 m measuring distance b,c
Frequency range rated power of rated power of rated power of
MHz <20kVA9d |>20kvA @ d| <20kvAd | >20kvA®d | <20kvA9d |>20kvA @ d
Quasi-peak | Quasi-peak | Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m)
52 62
decreasing decreasing
40 50 50 co | inearywin | ineary wih
frequency to frequency to
45 55
230 - 1000 47 50 57 60 52 55

At the transition frequency, the more stringent limit shall apply.

On an OATS or in a SAC, class A equipment can be measured at a nominal distance of 3 m, 10 m or 30 m. In case
of measurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB per decade shall be
used to normalize the measured data to the specified distance for determining compliance.

In the frequency range 30 MHz to 230 MHz, the limit for measurements in the FAR decreases linearly with the
logarithm of frequency.

C The table-top equipment shall fit into the validated test volume of the FAR.

2 These limits apply to equipment with a rated power of > 20 kVA and intended to be used at locations where
there is a distance greater than 30 m between the equipment and third party sensitive radio communications.
The manufacturer shall indicate in the technical documentation that this equipment is intended to be used at
locations where the separation distance to third party sensitive radio services is > 30 m. If these conditions are
not met, then the limits for < 20 kVA apply.

b The 3 m separation distance applies only to small size equipment meeting the size criterion defined in 3.17.

d  Selection of the appropriate set of limits shall be based on the rated a.c. power stated by the manufacturer.
Table 7 — Electromagnetic radiation disturbance limits
for class B group 1 equipment measured on a test site
A
OATS or SAC FAR
10 m measuring distance | 3 m measuring distance 2 | 3 m measuring distance a,b
Frequency range
MH Quasi-peak Quasi-peak Quasi-peak
z
dB(uV/m) dB(nV/m) dB(nV/m)
42
30 — 230 30 40 Decrgasmg linearly with
logarithm of frequency to
35
230 -1 000 37 47 42
On an OATS or in a SAC, class B equipment can be measured at a nominal distance of 3 m or 10 m.
At the transition frequency, the more stringent limit shall apply.
@ The 3 m separation distance applies only to small size equipment meeting the size criterion defined in 3.17.
b The table-top equipment shall fit into the validated test volume of the FAR.
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