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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

FUREWURD

1) The|lnternational Electrotechnical Commission (IEC) is a worldwide organization for standardization‘comprising
all nfational electrotechnical committees (IEC National Committees). The object of IEC is to promate interpational
co-qperation on all questions concerning standardization in the electrical and electronic fieldsx To this ¢nd and
in agldition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Reports,
Publjicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG \Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interestgd in the subject dqalt with
may| participate in this preparatory work. International, governmental and non-governmental organizations|liaising
withl the IEC also participate in this preparation. IEC collaborates closely with the)International Organizgtion for
Stampdardization (ISO) in accordance with conditions determined by agreementbétween the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as-hearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical ¢ommittee has representation from all
intefested 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 contenf of IEC
Pubjications is accurate, IEC cannot be held responsible forvthe way in which they are used or ffor any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national and regional publications. Any divergence Hetween
any|IEC Publication and the corresponding national @rvegional publication shall be clearly indicated in the latter.

5) IEC]|itself does not provide any attestation of cehformity. Independent certification bodies provide compformity
asseéssment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible [for any
ser\lices carried out by independent certification bodies.

6) All ysers 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 expgrts and
members of its technical committees.and IEC National Committees for any personal injury, property damage or
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pubjications.

8) Attention is drawn to the-Normative references cited in this publication. Use of the referenced publicdtions is
indigpensable for the cerrect application of this publication.

9) IEC|draws atteption”to the possibility that the implementation of this document may involve the usg¢ of (a)
patgnt(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent fights in
resgect thereof./As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may| be required to implement this document. However, implementers are cautioned that this may not represent
the Jatest.information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shal|l not/be held responsible for identifying any or all such patent rights.

This commented version (CMV) of the official standard CISPR 11:2024 edition 7.0 allows
the user to identify the changes made to the previous
CISPR 11:2015+AMD1:2016+AMD2:2019 CSV edition 6.2. Furthermore, comments from
CISPR Subcommittee B experts are provided to explain the reasons of the most relevant
changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

-8- CISPR 11:2024 CMV © IEC 2024

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 seventh edition cancels and replaces the sixth edition published in 2015,
Amendment 1:2016 and Amendment 2:2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) introduction of limits for radiated disturbances in the frequency range above 1 GHz for

b) introduction of limits for conducted disturbances on the wired network port in line w(th the
requirements given in the generic emission standards;

c) intfoduction of requirements for equipment which incorporates radio Aransmit/receive
functions;

d) introduction of definitions for various types of robots;
e) copsideration of some particular conditions when measuring robots, such as measurgment
sefups and operating modes of robots.

The tgxt of this document is based on the following documents:

Draft Report{on voting

CIS/B/831/FDIS €JS/B/837/RVD

Full information on the voting for its approval can be found in the report on voting indicgted in
the above table.

The lgnguage used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IHC are
descriped in greater detaihat-www.iec.ch/publications.

This document 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 committee has decided that the contents of this document will remain unchanged until the
stabilify’date indicated on the IEC website under webstore.iec.ch in the data related [to the

'f al 4 Ad bl pu | 4 dlo pu | + .
Specircaoctment— AT NS aate, e gocument wi ot

e reconfirmed,
e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document 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 document 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) tHatTSM RF equipment s 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
(IfU) for unrestricted radiation from ISM equipment,

RECOMMENDS

that the latest edition of CISPR 11 be used for the application of limits and meth¢ds of
measyrement of ISM equipment.
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CISPR 11:2024 CMV © IEC 2024

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 3.1.18 in this document. CISPR and ITU share their responsibilities 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

ISMR
this C
asses
situ cq

The 1]

normgl operation and use of the respective equipment at its place. ‘of operation

Defini
decou
restrig

This G
of RF
allow
contai

disturlbances from individual ISM RF applicationsyin the frequency range up to 1 GH

requir
ITU.

Howe
install
licens
on th

ISPR Publication covers requirements for-cenformity—assessment-of both, equi

5ed by means of-type tests at standardised test sites or of individual equipment ur
nditions.

U is concerned with the control of RF disturbances from ISM RF‘applications
ion 1.15 in the ITU Radio Regulations (2020)). There, use of radio-frequency e

pled from the ISM RF application by radiation, induction)0r capacitive coup
ted to the location of that individual application.

ISPR publication contains, in 6.3, the essential emissiofrrequirements for an asses|

for-type testing of ISM RF applications operatedtat frequencies up to 18 GHz. It
hs, in 6.4, the essential emission requireménts for an in situ assessment

bments were established in close collaboration with the ITU and enjoy approval

er, for operation and use of several types of ISM RF applications the manufa

Fapplication which cannot be tested at such a site, at Its place of operation. Conseq

uently,
pment
der in

during
(see

nergy
ing is

sment

disturbances from ISM RF applications at standarfdised test sites. These requirements

urther
bf RF
iz, All
of the

Cturer,

br and/or customer should be aware of additional national provisions regarding pg

country concerned, such additional provisions—may can apply to individual IS

ng and particular protection, needs of local radio services and applications. Depg

ssible

applicptions operated at frequencies outside designated ISM bands (see Table 1). The
accomnlishment of thelcanformitvy acscesement bv annlication of the relevant national nroudisions
aCCORPHSHMEN- O ECOM oY 3SSESSMEeRt DY appPrHcation- o e e evVattRatoRat-pProyiSions
in—thel freauenevy ranaé ashove 18 GHz in scecordance wit vactad interests of the 1Tl)] and
LI aTo II\J\.IU\;II\J’ |u|r30 AT OoOVO TO " OT T4 T aoToouTruadaTltToo o AAYA"AN"A"] mTItoT COotY T aTo T aTrTa
nationlal adminictrafinne Thece additional national nrovisions mav annlvy to csnurious emigqsions
Ao ARG HRHSH IO S-—REeSe aaaiioRa o R PrOoHSIORS A Y 3PPy tO-SPUHOUS e HSSIONRS;
emisslons anpneafina at harmonies of the - oneration freauenev _and towanted -emissionslat the
eMSSoRsSappearimgat aHmMoHCSoOtRe-operatontHequency,ana1to-Waite G erisSSIioRsSatthe
onheration freauanecy alloecated outside 3 decsianated ISM hand in the freauenevy ranae lahove
operajoniequencyanocatea—-outsSiceaaesighateGronviDoanaiHh—theHequency-angeanove
18- GHz:

Recommendations of CISPRforthe protection or radio services In particular areas are 10 nd in

Annex

C of this document.
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INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

1 Scope

This document applles to mdustrlal SC|ent|f|c and medlcal electrlcal equment operatmg in the

For IS

(2020
frequg

ISM e
functid
requir
from 4

NOTE
emissiol
of the |

NOTE 7

Requi
the IS

Robot

EXAMP
educati
EMC zd

NOTE
scope g

Equip

(see Definition 3.1.18), this document covers emission requirements related to
ncy disturbances in the frequency range of 9 kHz to 18 GHz:

huipment which incorporates radio transmit/receive fungctions (host equipment with
nality) is included in the scope of this document,‘see Annex F. However, the en
bments in this document are not intended to be applicable to the intentional transmi
radio transmitter as defined by the ITU including their spurious emissions. |1

This exclusion only applies to emissions from(the intentional radio transmitter. However, com
ns, for example emissions resulting from interm@dulation between the radio and the non-radio subass
BM equipment, are not subject to this exclusion.

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

rements for ISM RF lighting equipment and UV irradiators operating at frequencies
M frequency bands definedy the ITU Radio Regulations are contained in this doct

5 used for industrial, scientific and medical applications are in the scope of this docum

LE Welding robofS,'spraying robots, handling robots, processing robots, assembly robots, medical
bn and experimentat’robots. A comprehensive list of robots in the scope of this document is given on
ne.

Flying, kobots, domestic helper robots, toy robots and entertainment robots are examples of robot
f other"CFSPR standards.

ment covered by other CISPR product and product family emission standarg

nerate

ces in
luency

M RF applications in the meaning of the definition found in the ITU Radio Regulations

radio-

radio
ission
Esions

bination
Emblies

within

ment.

ent. |2

robots,
the IEC

5 in the

S are

exclud

ed Trom the scope of this document.

2 Normative references

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.
ndated references, the latest edition of the referenced document (including any
amendments) applies.

For u

CISPR 16-1-1:201402019, Specification for radio disturbance and immunity mea
apparatus and methods — Part 1-1: Radio disturbance and immunity measuring apparatus —

1 Figures in square brackets refer to the Bibliography.

suring


Equipment in general, also industrial, scientific and medical equipment is increasingly equipped with radio functionality. Additional requirements for the conducted and radiated disturbances are introduced to consider the situation when equipment incorporates radio functions.

Though robots for industrial, scientific and medical applications have been in the scope of this standard since ever, this edition contains some additional specifications, in particular related to measurement setups and operating modes, when measuring the disturbances produced by robots.
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Measuring apparatus

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 16-1-2:2014/AMD1:2017

CISPR 16-1-4:20402019, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 1-4: Radio disturbance and immunity measuring apparatus —

Anten
CISPH
CISPH

CISPH
methg
disturl
CISPH

CISPH
appar
Radia
CISPH
CISPHR

CISPH
methg
uncer
CISPH
CISPH

CISPH
requir
CISPH

I 4 4 n £ Lk Ll V) 4
as difid tSot SILCS TUIN TauialTSUu ursturodrice 1riicasSurcriicrins

16-1-4:2010/AMDB1+:20422019/AMD1:2020
16-1-4:2019/AMD2:2023

16-2-1:2014, Specification for radio disturbance and immunity measurihg.-apparat

s and

ds — Part 2-1: Methods of measurement of disturbances and immunity — Conducted

pbance measurements
16-2-1:2014/AMD1:2017

 16-2-3:20402016, Specification for radio disturbance and“immunity measuring
htus and methods — Part 2-3: Methods of measurement 6f disturbances and immur
ed disturbance measurements

 16-2-3:2010/AMDB1:20102016/AMD1:2019

. 16-2-3:2010/AMD2:20142016/AMD2:2023

 16-4-2:2011, Specification for radio disturbagce and immunity measuring apparat
ds — Part 4-2: Uncertainties, statistics and limit modelling — Measuring instrumef
ainty

16-4-2:2011/AMD1:2014

16-4-2:2011/AMD2:2018

32:2015, Electromagnetic “eompatibility of multimedia equipment — Em
bments
32:2015/AMD1:2019

IEC 60050-161:1990, ,International Electrotechnical Vocabulary (IEV) - Pa
bmagnetic compatibility

Electr

ity —

s and
itation

ission

't 161:

IEC 61000-4-6:2023, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency

fields
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IEC 61307:2011 2, Industrial microwave heating installations — Test methods for the
determination of power output

ITU Radio Regulations (20422020), Radio regulations (available at
http://www.itu.int/en/myitu/Publications/2020/09/02/14/23/Radio-Regulations-2020)

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For thr purposes of this document, the terms and definitions given in IEC 60050+161 apd the
following apply.

ISO apd IEC maintain terminology databases for use in standardization at the following
addregses:

e |EC Electropedia: available at https://www.electropedia.org/

e ISP Online browsing platform: available at https://www.isp‘\arg/obp

3.1.1
AC mEns power port

port uged to connect to a public low voltage AC mains. power distribution network or othler low
voltage AC mains installation
3.1.2
assogiated equipment
AE
apparatus that is not part of the system™under test, but needed to help exercise the EUT

[SOURCE: CISPR 16-2-3:2016;.8,1.5]

3.1.3

arc w’tllding equipment

equiptnent for applying,current and voltage and having the required characteristics suitaple for
arc welding and allied processes

3.1.4

artifidial mains network

AMN

netwotk™hat provides a defined impedance to the EUT at radio frequencies, couplés 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 this network, the V-network (V-AMN) which couples the unsymmetrical
voltages, and the Delta-network, which couples the symmetric (DM) and the asymmetric (CM) voltages separately.

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

[SOURCE: CISPR 16-1-2:2014/AMD1:2017, 3.1.6, modified — added Note 2]

2 This publication was withdrawn.


http://www.itu.int/en/myitu/Publications/2020/09/02/14/23/Radio-Regulations-2020
https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109
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3.1.5

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.

3.1.6

component

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

artificipl network that provides defined termination to the EUT’s DC power part under test while
roviding the necessary decoupling from conducted disturbances originating from the
tory DC power source or from the load

3.1.8
DC pqwer port
port uEed to connect to a low voltage DC power generating, system or energy storage} or to
another source/load

Note 1 [o entry: Such a system-may can be for example a photgyoltaic or a fuel cell power generating sygtem, or
also a Hattery.

3.1.9
electrp-discharge machining(EPM) equipment
EDM equipment

all thelnecessary units for the spark erosion process including the machine tool, the gengrator,
contrdl circuits, the working fluid container and integral devices

3.1.10
electromagnetic radiation
H-phgnomenon by which energy in the form of electromagnetic waves emanates from a source
into space

2) end

Note 1 fo entry: By<dextension, the term "electromagnetic radiation" sometimes also covers induction phenomena.

[SOURCEAEC 60050-161:1990, 161-01-10]

3.1.11
equipment for resistance welding and allied processes

all equipment associated with carrying out the processes of resistance welding or allied
processes

Note 1 to entry: Such equipment consists of e.g. power source, electrodes, tooling and associated control
equipment, which-may can be a separate unit or part of a complex machine.

3.1.12

equipment with radio functionality |3

non-radio equipment (host equipment) including one or more radio devices or radio modules
that can use host control function(s) and/or power supply

Note 1 to entry: The use of the included radio equipment can be for remote control (of the host equipment by an
external equipment or vice versa) or for data exchange with external equipment.



Some definitions related to equipment containing radio functionality are added as respective requirements are introduced in this standard (see also definitions 3.1.26, 3.1.27 and 3.1.28).
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Note 2 to entry: A radio device or radio module can be plugged-in, built-in or external.

3.1.13

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

3.1.14

fundamental frequency

fundamental ISM frequency

frequgncy on which the ISM equipment operates

Note 1 fo entry: Electromagnetic RF energy at the fundamental frequency (of an ISM equipment)(can® be dised in,
or trangmitted by, or received by the equipment. This energy can be generated in the equipmenf\but used |Joutside
the equjpment (e.g. X-ray diagnostic equipment), or generated outside and used in the equipmént/or generafed and
used in|the equipment (e.g. switching mode power supply, RF sterilizer, microwave oven).

Note 2 fo entry: Some ISM equipment categories do not have a fundamental ISM frequency. Examples: spectrum
analysdr, frequency counter.

3.1.15
grid connected power converter
GCPC
power| converter connected to an AC mains power distribution network or other AC |mains
installption and used in a power generating system

3.1.16
high power electronic systems and equipment
one ol more semiconductor power converters with a combined rated power greater than 7% kVA,
or an equipment containing such converters

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

3.1.17
highept internal frequency
F.

X
highegt fundamental freqiency generated or used within the EUT or highest frequency at|which
it opefates

Note 1 fjo entry: THhis.ncludes frequencies which are solely used within an integrated circuit.

3.1.18
industrial,_scientific and medical applications
ISM applications

<of radio frequency energy> operation ol equipment or appliances designed 1o 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 1:26422020 — Chapter I, Definition 1.15, modified —
added Note 1.]

3.1.19

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
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of telecommunications and information technology and other applications covered by other
CISPR publications

Note 1 to entry: The abbreviation “ISM RF” is used throughout this document for such equipment or appliances
only.

3.1.20

industrial robot |4

automatically controlled, reprogrammable multipurpose manipulator, programmable in three or
more axes, which can be either fixed in place or fixed to a mobile platform for use in automation
applications in an industrial environment

Note 1 fo entry: The industrial robot includes:

e the|manipulator, including robot actuators controlled by the robot controller;

e the]robot controller;

e thelmeans by which to teach and/or program the robot, including any communications intériace (hardwpre and
soffware).

Note 2 jo entry: Industrial robots include any auxiliary axes that are integrated into the.kihematic solution.

Note 3 {o entry: Industrial robots include the manipulating portion(s) of mobile robe{, where a mobile robot gonsists
of a mopile platform with an integrated manipulator or robot.

[SOURCE:ISO 8373:2021[2], 3.6]

3.1.21
low voltage
LV
a set ¢f voltage levels used for the distribution of<electricity and whose upper limit is genqerally
accepted to be 1 000 V AC or 1 500 V DC

[SOURCE: IEC 60050-601:1985, 601-01-26, modified — addition of the words "or 1 500 \| DC".]

3.1.22
medidal robot
robot |[ntended to be used as wedical electrical equipment or medical electrical system

[SOURCE: IEC TR 60604-2-1:2017[3], 3.20]

3.1.23
open-area test site
OATS

facility usedfor measurements of electromagnetic fields the intention for which is to sim\rdlate a

semi-free‘space environment over a specified frequency range that is used for radiated
emiss|on<testing of products

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

3.1.24

photovoltaic power generating system

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

3.1.25

power conversion equipment

electrical device converting one form of electrical power to another form of electrical power with
respect to voltage, current, frequency, phase and the number of phases

[SOURCE: IEC 62920:2017/AMD1:2021[4], 3.2]



Some definitions related to robots are added as respective requirements are introduced in this standard (see also definitions 3.1.22 and 3.1.30).
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3.1.26

radio device

assembly consisting of one or more radio transmitters and/or receivers, capable to function on
a stand-alone basis with or without additional accessories

Note 1 to entry: These accessories can be incorporated in the assembly or connected to it from outside. Examples
of accessories are: external antenna, remote control, headsets, power supply, display, etc.

3.1.27

radio module

assembly consisting of one or more radio transmitters and/or receivers, intended to be
incorporated in a host equipment

Note 1 fo entry: A radio module can incorporate a power supply or any other accessories.

Note 2 fo entry: A radio module can be plugged-in, built-in or external.

3.1.28
radio ftransmitter
devicqg producing radio-frequency energy intended to be radiated by an agtenna for the pyrpose
of radlocommunication or radiodetermination

[SOURCE: IEC 60050-713:1998[5], 713-08-01 — modified — “apparatus” replaced with “d¢vice”,
deletign of “normally”, addition of “or radiodetermination”.]

3.1.29
rated load
<for rgbots> maximum load that can be applied to the mechanical interface or mobile platform
in normal operating conditions without degradation-of any performance specification

Note 1 o entry: The rated load includes the inertial effects of the end effector, accessories and workpiecel, where
applicable.

[SOURCE: ISO 8373:2021[2], 7.2.1]
3.1.30
robot

progrgmmed actuated mechanism with a degree of autonomy to perform loconjotion,
manipulation or positiopifig

Note 1 jo entry: A rob®t includes the control system.

Note 2 jo entry: /Examples of mechanical structure of robots are manipulator, mobile platform and wearable|robots.

[SOURCE{1S0 8373:2021[2], 3.1]

3.1.31
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

3.1.32

small equipment under test

small EUT

equipment under test, either positioned on a table top or standing on the floor, which, including
its cables, fits in an-imaginary cylindrical-test volume of-+:2 1,5 m-in diameter and 1,5 m height

(to-ground-plane as measured from the floor)
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Note 1 to entry: At an OATS or in a SAC, the radiated emission measurement distance of 3 m is applicable only to
small EUTs

[SOURCE: CISPR 16-2-3:2016 and CISPR 16-2-3:2016/AMD1:2019, 3.1.35, modified — The
definition was reworded and a Note to entry was added]

3.1.33

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

test of one_or more_devices made to- a3 certain-desian to-show that tha dasian e o _adertain
eSO ORCOMMOIE-GeVICCoatCoCoati—UeSigh o SRHOWARA I RE-CeSigh-eets—gerah
Note 1 1o entr\v: Recoanitionof atvne test as tyne annroval mav denend on national or rnnm'\al reagulation kee H 2
Note—1 AtR— ghttoh-ot-a-type-test-astypeapprova-may-aepenha-on-hationa-orregiopalregaton—¢ =

;.1.3] | QQ:\ |

wired|network port |5 %
port for the connection of a communication device/system i ed to be interconnedted to
widely| dispersed systems by direct connection to a single—ucssgr r multi-user network

Note 1 fo entry: Examples of these networks include CATV, PSTV\@DN, xDSL, LAN and similar.

Note 2 {o entry: These ports can support screened or unscree%d cables and can also carry AC or DC powefr where
this is gn integral part of the telecommunication specificatioq\\)

Note 3 o entry: A port generally intended for intercoc&glon of components of a system under test (e.g. RS-232,
RS-485} field buses in the scope of IEC 61158, IEE andard 1284.1 [6] (parallel printer), Universal Sefial Bus
(USB), |EEE Standard 1394[7] (“Fire Wire”), etc.) a:@Eused in accordance with its functional specifications (e.g. for
the majimum length of cable connected to it) is onsidered to be a wired network port.

3

Note 4 jo entry: In many product standards\@is port was defined as a telecommunications or network port

[SOURCE: IEC 61000-6-3:20 @T 3.1.3, modified — In the definition, additipn of
“‘device/system”. Deletion of 1 to entry. Addition of Notes 2, 3 and 4 to entry.]
3.2 |Abbreviated te@

AGV Autom ed uided vehicle

AMN Artifigial " mains network

AN Q:i;l network

APD Q%mplitude probability distribution

CATV \Q/ Cable television

CDN Coupling-decoupling network

CM Common mode

CMAD Common mode absorption device

CVCF Constant voltage constant frequency

DM Differential mode

EDM Electro-discharge machining

EMC Electromagnetic compatibility

EUT Equipment under test

FAR Fully anechoic room

FSOATS Free space open area test site

GCPC Grid connected power converter



Information regarding wired network ports are introduced as this edition newly contains requirements for this port.
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ISDN
LAN
LV
OATS
PDS
PSTN
RF
SAC
UM

Integrated services digital network

Local area network
Low voltage
Open area test site

Power drive system

Public switched telephone network

Radio frequency

Semi-anechoic chamber

Unsymmetrical mode
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UPS
UsSB
VCP
xDSL

4 Fi

Certain frequencies are designated by the International Telecommunication Union (ITU) f

Uninterruptible power supply

Universal serial bus

Vertical coupling plane

All digital subscriber line technologies (e.g., ADSL, SDSL, etc.)

equencies designated for ISM use

por use

as fupdamental frequencies for ISM RF applications (seé also Definition 3.1.18). [These
frequgncies are listed in Table 1.
NOTE |In individual countries different or additional frequencies ¢an be designated for use by ISM RF appligations.
Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamental ISM frequencies
Number of approgdriate
Cdntre frequency Frequency rahge Maximum radiation footnote to the table of
. frequency allocatipn of
MHz MH2 limit the ITU Radid
Regulations §
6,780 6,765 to 6,795 Under consideration 5.138
13,560 13,553 to 13,567 Unrestricted 5.150
27,120 26,957 to 27,283 Unrestricted 5.150
40,680 40,66 to 40,70 Unrestricted 5.150
433,920 433,05 to 434,79 Under consideration 5.138 in Region 1, gxcept
countries mentiongd in
5.280
915,000 902 to 928 Unrestricted 5.150 in Region 2 |only
2 450 2 400 to 2 500 Unrestricted 5.150
5 800 5725 to 5 875 Unrestricted 5.150
24 125 24 000 to 24 250 Unrestricted 5.150
61 250 61 000 to 61 500 Under consideration 5.138
122 500 122 000 to 123 000 Under consideration 5.138
245 000 244 000 to 246 000 Under consideration 5.138

b Resolution No. 63 of the ITU Radio Regulations applies (see Radio Regulations (2020), Volume 3).

a8 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 document apply.
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5 Classification of equipment

5.1 Separation into groups

In order to simplify identification of the relevant limits, the equipment in the scope of this
document 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 document 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 frj(quency range 9 kHz to 400 GHz is intentionally generated and used or only used Ipcally,

in the [form of electromagnetic radiation, inductive and/or capacitive coupling, for thettreatment

of maferial, 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 acdordance with the intended use of equipment in the electromagnetic environmernt, this
docunent defines two classes of equipment, namely class A and.class B.

Class|A equipment is the equipment suitable for use in all locations other than those allpcated
in residential environments and those directly connected to a-low voltage power supply network
which|supplies buildings used for domestic purposes.

Class|A equipment shall meet class A limits.

An arg 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 the 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 mlanufacturér-and/or supplier of equipment shall ensure that the user is informed abgut the
class pnd grolp) of the equipment, either by labelling or by the accompanying documentation.
In both cases“the manufacturer/supplier shall explain the meaning of both the class apd the
group|inthe’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
document, 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 Footnotes to table b and c in Table 2, Footnote to table b in
Table 3 and Footnote to table c in Table 8, respectively,

e measures which can be taken at installation level to reduce emissions from installed class A
equipment, see Footnote to table ¢ in Table 2 and Footnote to table a in Table 12.
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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 might 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 rpquirpmpn’rc Qppr‘ifipd hereafter constitute
the refuirements 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 tan be measured ip situ in
order td show compliance with the radiation disturbance limits specified herein.

Class|B equipment shall be measured on a test site.

NOTE 4 The limits have been determined on a probabilistic basis taking into-account the likelihood of interference.

In case$ of interference, additional provisions-may-have-to-be-applied canapply.

The Igwer limit shall apply at all transition frequencies,

Measyring apparatus and methods of measurement are specified in Clause 7, Clause |8 and
Claus¢ 9.

Wherg this document gives options for testing particular requirements with a choice ¢f test
methods, compliance-ean may be shown<against any of the test methods, using the spegcified
limits with the restrictions provided in-the relevant tables. In any situation where it is necg¢ssary
to retgst the equipment, the test method originally chosen should be used in order to gnsure
consigtency of the results.

For equipment with radio functionality, the additional requirements of Annex F shall apply. [6

6.2 |Group 1 equipment measured on a test site
6.2.1 Limitsfor conducted disturbances
6.2.1. 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 DC power ports specified hereafter apply only to the following types of
equipment;:

1) power conversion equipment intended for assembly into photovoltaic power generating
systems;

2) grid connected power convertors (GCPCs) intended for assembly into energy storage
systems.


Industrial, scientific and medical equipment is increasingly equipped with radio functionality. Additional requirements for the conducted and radiated disturbances are introduced to consider the situation when equipment incorporates radio functions.
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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 AC mains power ports in the frequency range
150 kHz to 30 MHz for equipment measured on a test site using the 50 Q/50 yH CISPR artificial
mains network (V-AMN) or the CISPR voltage probe (see 7.3.3 and Figure 1) are given in

Table

Limits

2 and Table 4.

for conducted disturbances at low voltage DC power portsin the frnnlllnnr‘y range 150 kHz

to 30
7.3.2.
Table

Limits
30 MH

For m
apply.

MHz for equipment measured on a test site using the 150 Q CISPR network (DC-AN
B) and-Annex—)—/or the current probe (see CISPR 16-1-2) are given in Table
5.

for conducted disturbances at wired network ports in the frequency\xange 150
z for equipment measured on a test site are given in Table 7. |7

pasurements at LV DC power ports, the applicability criteria i{accordance with T

) (see
3 and

Hz to

able 6



Requirements for wired network ports are introduced in order to consider the potential of this port to produce relevant disturbances. The requirements are taken from the generic standards IEC 61000-6-3 and IEC 61000-6-4 which is inline with the approach given in IEC Guide 107.
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Table 2 — Disturbance voltage limits for class A group 1 equipment
measured on a test site (AC mains power port)

Rated power of Rated power of High power electronic
<20 kVA 2 >20 kVA and S 75 kVA P2 | systems and equipment,
Rated power of
Frequency range
d v g >75kVA ¢ 2
MHz
Quasi-peak Average Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uV) dB(uV) dB(uV)
0,15 to 0,50 79 66 100 90 130 120
0,50 to 5 73 60 86 76 125 115
90 80
E 10 30 73 60 decrgasing linearly with 115 105
logarithm of frequency to
73 60

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

For clgss A equipment intended to be connected solely to isolated neutral or high impedance earthed (IT) inqustrial
power distribution networks (see IEC 60364-1[9]) the limits for equipment with a rated power > 75 kVA-may fan 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 pHlase in
case of 200 V three phase power supply networks.

8 Thée selection of the appropriate set of limits shall be based on the rated AC power stated by the groduct
dog¢umentation.

b Thése 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 cofinected to low voltage (LV) overhead power lings. For
eqliipment not intended to be connected to a user specific power transformer the limits for < 20 kVA app|y.-Fhe
mapufacturer,andforsupphershallprovide-information Information shall be provided on installation mepsures
that can be used to reduce emissions from thesinstalled equipment. In particular, it shall be indicated that this
eqliipment is intended to be connected to a dedicated power transformer or generator and not to LV overhead
poyer lines.

¢ Théese limits apply only to high powerglectronic systems and equipment with a rated power greater than 75 kVA
whgn intended to be installed as follows:

— |installation is supplied from\a’ dedicated power transformer or generator, which is not connected fo Low
Voltage (LV) overhead power lines,

— linstallation is physically separated from residential environments by distance greater than 30 m gr by a
structure which aetsas a barrier to radiated phenomena,

— |the—manufactyrecandfor—suppher product documentation shall indicate that this equipment meqgts the
disturbance’yoltage limits for high power electronic systems and equipment of rated input power >715 kVA
and provjdeinformation 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
powet transformer or generator and not by LV overhead power lines.
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Table 3 - Limits for conducted disturbances of class A group 1 equipment
measured on a test site (DC power port)

Rated power of Rated power of Rated power of
<20 kVA ? > 20 kVA to S 75 kVA & b. ¢ > 75 kVA &b ¢
Frequency
range Voltage limits Voltage limits Current limits Voltage limits Current limits
MHz QP AV QP AV QP AV QP AV QP AV
dB(pV) | dB(uV) | dB(pV) | dB(uV) [ dB(pA) [ dB(pA) [ dB(pV) | dB(uV) | dB(WA) | dB(LA)
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
tg 89 76 to to to to to to to to
3 89 76 45 32 105 92 61 48

In certpin frequency ranges, the limits in this table decrease linearly with logarithm of frequency.

a8 Th¢ selection of the appropriate set of limits shall be based on the rated AC power stated by the-manuffcturer
prqduct documentation.

b Theése 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-manufacturerfand/lor
sufpptier—shall-provide information shall be provided on mitigation_measures that can be used to feduce
emjssions from the installed equipment, with the goal of preventing harmful interference to radio receptipn in a
disfance of 30 m from the installation. In particular it shall be jndicated that this equipment can be eqpipped
with additional filtering and that installation is physically separated from residential environments by distance
grgater than 30 m. The installer is invited to check the ritigated installation against CISPR 11 }n situ
mejasurements as indicated in 6.4.

¢ Either the voltage limits or the current limits apply.

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

Frequency range Quasi-peak Average

MHz dB(pV) dB(pV)
66 56

Decreasing linearly with logarithm Decreasing linearly with loggrithm
0,15 to 0,50
of frequency to of frequency to
56 46
0,50¢0-5 56 46
5.to'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.
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Table 5 — Disturbance voltage limits for class B group 1 equipment
measured on a test site (DC power port)

Frequency range Quasi-peak Average
MHz dB(pV) dB(uV)
84 74
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 to 0,50
of frequency to of frequency to
74 64
0,50 to 30 74 64

Table 6 — Applicability of measurements at DC power ports

Cabl¢ length L Class B group 1 equipment ClassA’group 1 equipment
L|<3m No measurements are required Nolmeasurement are required
For measurements, the limits in Table 5 For measurements, the limits in Table 3
apply apply @
3ms$L<30m The frequency range for measurement starts }~Fhe frequency range for measurement|starts
at a frequency equal to: at a frequency equal to:
fIMHz) = 60/L fAIMHz) = 60/L
b3om For measurements, the limits in Table'5 For measurements, the limits in Table 3
i apply apply ?

L: maximum length of a cable (in metres) connected to an LV DC power port, and provided with the prodquct or
as|specified-by-—manufacturer in the product @ocumentation. Where no maximum cable length is specified, L
shpll be considered as longer than 30 m.

This table applies unless specific conditions are given in the applicable product standard leading at least|to the
same [level of protection of radio reception. Product standards-may can define specific conditions according to
their garticular application with the purpose of avoiding radiation.

2 Nd limits apply if the equipment is installed using good engineering practice regarding EMC.
Examples of good engineefring practice are:

— symmetrical DC port line configuration,

— ingtallation int€rnal to the building,

— grpunded metallic cable trays,

— usp of shielded cables,

— managé a separation distance that acts as a barrier from residential environment (e.g. greater than 30 m).

If exception @ is used, the installer-may can refer to CISPR 11 for in situ measurement.
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Table 7 — Limits for conducted disturbances measured on
a test site (wired network port)

NOTE
measu

2 The application of the voltage and/or current disturbance limits is depepdefiton the port type and
Fement procedure used; see Table C.1 of CISPR 32:2015/AMD1:2019.

Class A Class B
Frequency Voltage Current Voltage Current
range
MHz QP AV QP AV QP AV QP AV
dB(uV) dB(uV) dB(LA) dB(HA) dB(uV) dB(uV) dB(KA) dB(LA)
0,15 to 0,5 97 to 87 84 to 74 53 to 43 40 to 30 84 to 74 74 to 64 40 to 30 30 to 20
0,5 to 30 87 74 43 30 74 64 30 20
In the IUL'UUII\./)’ IdIIUU fIUIII U,15 ?v“ :L tU \J,C) M“/., t:IU “Illi‘lb ;II ‘l:liD tabic UIU\;IUGDU “IIUC!I:y VV;‘l:I t:IU :uyal ‘lhm Of
frequehcy.
Excluding measurement uncertainty, all other elements within CISPR 32 shall be applied, including(bu® not Jimited
to the |selection of measurement procedures, test configuration, cable characteristics and angillary equjpment
(current probe, capacitive voltage probe and/or artificial network).
NOTE|1 The voltage and current disturbance limits are based on a common mode impedance of 150 Q for the
wired fhetwork port under test.

on the

6.2.2
6.2.2.
The e

6.2.2.

In the

6.2.2.

In the

In the
of the

The e
group
Recon
in Ann

Limits of electromagnetic radiation disturbance
General

quipment under test shall meet the quasi-peak limits when using a quasi-peak dete

P Frequency range 9 kHz to 150 kHz

frequency range 9 kHz to 150 kHz; Timits are not specified.

B Frequency range 150°kHz to 1 GHz

frequency range 150 kHZz to 30 MHz, limits are not specified.

frequency rangeabove 30 MHz, the limits refer to the electric field strength comy
electromagnetic radiation disturbance.

ectromagnétic radiation disturbance limits for the frequency range 30 MHz to 1 G
1, classes A and B equipment are specified in Table 8 and Table 9, resped
hmendations for the protection of specific safety-related radio services are
ex«C and Table C.1.

ctor.

onent

Hz for
tively.
given

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 8), and
class B equipment at a nominal distance of 3 m or 10 m (see information in Table 9). A
measuring distance less than 10 m is allowed only for equipment that complies with the

definit

ion for-small-size-equipment-given-in-3-4+£ small EUT (see 3.1.32).

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 8 and Table 9), provided that the EUT fits into the
validated test volume of the given FAR. In conjunction with measurements according to this
document, the use of the FAR is restricted to table-top equipment.
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Table 8 — 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 2 3 m measuring distance * °
F rated power of rated power of rated power of
requency range
MHz S20kVA° |[>20 kVA 3| =20 kVA° | > 20 kVA 3¢ d S 20 kVA © > 20 kVA #cd
d
Quasi-peak | Quasi-peak | Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dB(pV/m) dB(pV/m) dB(pV/m) dB(uV/m) dB(pV/m) dB(pV/m)
52 62
decreasing decregsing
30 to 230 40 50 50 60 Imear_ly with Ilnearl with
logarithm of logarithm of
frequency.to frequepcy to
45 5%
230|to 1 000 47 50 57 60 52 5%
On an DATS or in a SAC, class A equipment can be measured at a nominal distafh¢e*of 3 m, 10 m or 30 m. |n case
of meagurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB per decade ghall be
used to| normalize the measured data to the specified distance for determining sompliance.
At the transition frequency, the more stringent limit shall apply.
In the frequency range 30 MHz to 230 MHz, the limit for measurements in the FAR decreases linearly With the

logaritm of frequency.

EU

int

con

2  The

b The
¢  The

[ (see 3.1.32).

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

3 m separation distance applies only to-smal-size-equipment-meeting-the-size-criterion-defined-in-3-47 small

e product documentation.

These limits apply to equipment with a rated power of > 20 kVA and intended to be used at locations whe
is 4
mafufacturershal-indicate It shall<be’ indicated in the technical documentation that this equipment is
to He used at locations where the separation distance to third party sensitive radio services is > 30 m

distance greater than 30 m between the equipment and third party sensitive radio communicati

Hitions are not met, then the limits for < 20 kVA apply.

selection of the appropriate set of limits,. shall be based on the rated AC power stated-by-the-manuf{acturer

e there
omns.—The
intended
. |f these

Table 9 — Electromagnetic radiation disturbance limits
for class B group 1 equipment measured on a test site

OATS or SAC FAR
10 m measuring distance | 3 m measuring distance ? | 3 m measuring distande 2 °
Freqyency range
Quasi-peak Quasi-peak Quasi-peak
MHz
dB(pV/m) dB(pV/m) dB(pV/m)
42
30 to 230 30 40 Decr_easing linearly with
logarithm of frequency to
35
230 to 1 000 37 47 42
On an OATS or in a SAC, class B equipment-can may be measured at a nominal distance of 3 m or 10 m.
At the transition frequency, the more stringent limit shall apply.
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@ The 3 m separation distance applies only to-small-size-equipment-meeting-the-size-criterion-defined-in-3-17 small
EUT (see 3.1.32).

b

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

For medical electrical equipment intended to be permanently installed in shielded locations,
further provisions with regard to the measurement arrangement and load conditions are found
in IEC 60601-1-2 [10].

6.2.2.4 Frequency range 1 GHz to 18 GHz

The equipment shall meet the electromagnetic radiation disturbance limits specified in Table 11
up to [the maximum measurement frequency determined in accordance with Tablg™0.| If the
highegt internal frequency F, is not known, measurements shall be performed up t6 6*GHp. The

equipinent shall meet both the peak and the average limits. If the measuremebts using peak
detecfor pass the average limit, there is no need to apply the average detector|8

In the[frequency range-1 6 GHz to 18 GHz limits are not specified.

For emission measurements above 1 GHz, the peak detector tinfits shall not be applied to
disturlbances produced by arcs or sparks that are high vottage breakdown events.| Such
disturlbances arise when devices contain or control mechaniéalswitches that control curfent in
inductprs, or when devices contain or control subsystems,thiat create static electricity. Only the
average limits shall apply to disturbances from arcscoand sparks, while both the pegk and
average limits shall apply to all other disturbances fragh“such devices.

Measyrements may be performed at distances of 3'm or 10 m taking into account the EU[T size
criteripn as specified in 3.1.32. When using th€“10 m distance, the limits of Table 11 shall be
modified as follows:

Limit (10_m) = Limit (3 m) — 20 log (10/3)
where|both limits are expressediid dB(pV/m).

Table 10 — Reguired highest frequency for radiated measurements

Highest intepnal frequency Highest measured frequency
Fx
F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < Fx <1 GHz 5 GHz
F,>1GHz 5 x F,_ up to a maximum of 6 GHz

NOTE F, is defined in 3.1.17.



This edition introduces limits for radiated disturbances above 1 GHz, for Group 1 equipment. This introduction considers the technological evolution of equipment with having components producing radiation in this frequency range, and also considers the approach described in IEC Guide 107. The limits for the radiated disturbances correspond to those used in the generic emission standards.
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Table 11 — Electromagnetic radiation disturbance limits
for group 1 equipment measured on a test site

Limits for a measurement distance of 3 m
Frequency range dB(pV/m)
GHz Class A Class B
Peak Average Peak Average

1to0 3 76 56 70 50

3to6 80 60 74 54
At the rancitional frnqllnnr\\l‘ tha mara chringe.ni Limit chall apply_
6.2.2.5 Frequency range 18 GHz to 400 GHz
In the|frequency range 18 GHz to 400 GHz, limits are not specified.
6.3 |Group 2 equipment measured on a test site
6.3.1 Limits for conducted disturbances
6.3.1. General
The equuipment under test shall meet either:
a) both the average limit specified for measuremenis*with an average detector and the jquasi-

pejak limit specified for measurements with a quasi-peak detector (see 7.3); or

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

6.3.1.

In the

6.3.1.

Limits
150 kH
mains
Table
no lim

P Frequency range 9 kHz to 150'kHz

frequency range 9 kHz to 150 kHz, limits are not specified.

B Frequency range 150 kHz to 30 MHz

for the disturbance yvoltage at low voltage AC mains power ports in the frequency
1z to 30 MHz for equipment measured on a test site using the 50 /50 uH CISPR a
network (V-AMN) or the CISPR voltage probe (see 7.3.3 and Figure 1) are gi
12 and Table 13, except for the ITU designated frequency bands listed in Table 1

Its apply.

range
tificial
ben in
where

For electriccwelding equipment the limits of Table 12 or Table 13 apply in active mode of

opera

ion,\A stand-by (or idle) mode, the limits of Table 2 or Table 4 apply.

For ISM RF lighting devices operating in dedicated ISM frequency bands (defined by the ITU in

Table

1) the limits of Table 13 apply.

Limits for conducted disturbances at wired network ports in the frequency range 150 kHz to
30 MHz for equipment measured on a test site are given in Table 7.
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Table 12 — Disturbance voltage limits for class A group 2 equipment
measured on a test site (AC mains power port)

Rated power of Rated power of
Frequency range ST5kVA =P > 75 kVA 2 b¢
MHz Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uVv) dB(uV)
0,15 to 0,50 100 90 130 120
0,50 to 5 86 76 125 115
90 80
5 to 30 decreasing I]cipee::‘aur(leﬁ(\;\;itthologarithm of 115 105
73 60

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

8 Selection of the appropriate set of limits shall be based on the rated AC powgr stated in the groduct
dog¢umentation.

b Fof class A equipment with a rated power < 75 kVA intended to be connected sofely to isolated neutral pr high
impedance earthed (IT) industrial power distribution networks (see IEC_,60364-1[9]) the limits defirled for
grdup 2 equipment with a rated power > 75 kVA may be applied.

i Information shall be provided on instgllation
mejasures that can be used to reduce emissions from the installed equipment.

NOTE |A rated input or output power of 75 kVA correspondsfor example to a current of approximately 108 A per
phase ih case of 400 V three phase power supply networks.and to a current of approximately 216 A per pjhase in
case of|200 V three phase power supply networks.

High-frequency (HF) surgical equipment shall'meet the limits of Table 2 or Table 4 specifjed for
group|1 equipment in stand-by mode of operation. For high-frequency (HF) surgical equipment
operaling at frequencies outside designated ISM bands (see Table 1), these limits also| apply
at the operating frequency and.inside the designated frequency bands. The related
measyrements shall be performed(in a test arrangement in accordance with IEC 60601-2-2.

Table 13 — Disturbance voltage limits for class B group 2 equipment
measured on a test site (AC mains power port)

Frequency range Quasi-peak Average

MHZ dB(pV) dB(pV)
66 56

Decreasing linearly with logarithm Decreasing linearly with logarithm
0,45to 0,50
of frequency to of frequency to
56 46
0,001t0 5 ob 46
5 to 30 60 50
At the transition frequency, the more stringent limit shall apply.

6.3.2

6.3.2.1 General

Limits of electromagnetic radiation disturbance

The equipment under test shall meet the limits when using a measuring instrument with a peak,

quasi-peak or average detector as indicated in the appropriate table.
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Up to 30 MHz the limits refer to the magnetic component of the electromagnetic radiation
disturbance. Above 30 MHz, the limits refer to the electric field strength component of the
electromagnetic radiation disturbance.

6.3.2.2 Frequency range 9 kHz to 150 kHz

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

6.3.2.3 Frequency range 150 kHz to 1 GHz

Except for the designated frequency range listed in Table 1, the electromagnetic radiation
disturbance limits for the frnqunnr‘y range 150 kHz to 1 GHz for group 2 class A equipment are

specifled in Table 14 and for group 2 class B equipment in Table 16.

The limits in Table 14 and Table 16 apply to all electromagnetic disturbances at,ali-frequencies
not exempted according to Table 1 footnote a.

For clpss A equipment for resistance welding, the limits of Table 14 apply in the frequency
range|30 MHz to 1 GHz in active mode of operation. In stand-by (or,idle) mode, the limits of
Table |8 apply. For class B equipment for resistance welding, the-limits of Table 16 apply in
active|mode of operation. In stand-by (or idle) mode, the limits of Fable 9 apply.

For class A arc welding equipment, the limits of Table 15 apply in active mode of operatjon. In
stand{by (or idle) mode, the limits of Table 8 apply. For class B arc welding equipment, the
limits pf Table 9 apply in active mode of operation anddn)stand-by (or idle) mode.

For class A EDM equipment the limits of Table 15-apply.

For ISM RF lighting devices operating in dedicated ISM frequency bands (in Table 1 as defined
by the] ITU) the limits of Table 16 apply.

For high-frequency (HF) surgical equipment, the limits of Table 8 or Table 9 apply.|High-
frequgncy (HF) surgical equipment. shall meet the respective limits when tested in stand-by
mode |of operation.

Recommendations for thé\ protection of specific safety services are given in Annex L and
Table|C.1.

On an open-areastest site (OATS) or in a semi-anechoic chamber (SAC), class A equipment
can mEy be measured at a nominal distance of 3 m, 10 m or 30 m, and class B equipmept at a
nomingl distanee of 3 m or 10 m (see Table 14 and Table 16).

In the| ftequency range 30 MHz to 1 GHz, a measuring distance of 3 m is allowed only for
equipment which complies with the definition given in 3.1.32.

In a fully-anechoic room (FAR) class A or class B equipment-can may be measured at a nominal
distance of 3 m, provided that the EUT fits into the validated test volume of the given FAR. In
conjunction with measurements according to this document, use of the FAR is restricted to
table-top equipment.

For group 2 class A or class B equipment other than EDM or arc welding, measurements in the
FAR in the range 30 MHz to 1 GHz shall be supplemented by measurement of the magnetic
component of the disturbance field strength in the range 150 kHz to 30 MHz, at an OATS or in
a SAC; see also footnote b in Table 14 and footnote c in Table 16.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 CMV © IEC 2024

— 35—

Table 14 — Electromagnetic radiation disturbance limits
for class A group 2 equipment measured on a test site

OATS or SAC “ FAR
Limits for a measuring distance D in m
Frequency D=30m D=10m D=3m? D=3ma?®
range Electric Magnetic Electric Magnetic | Electric Magnetic Electric
MHz field field field field field field field
Quasi-peak Quasi- Quasi-peak Quasi- Quasi- Quasi-peak | Quasi-peak
peak peak peak
dB(uV/m) dB(pA/m) dB(pV/m) dB(pA/m) | dB(pV/m) dB(pA/m) dB(4V/m)
0,1% to 0,49 - 33,5 - 57,5 - 82 -
0,49to 1,705 - 23,5 - 47,5 - 72 -
1,70% to 2,194 - 28,5 - 52,5 - Yo -
2,194 to 3,95 - 23,5 - 43,5 - 68 -
68
decreasing
3,95 to 11 - 8,5 - 18,5 ~ Hinearly-with .
legarithm-of
frequeney
to 28,5
11 to 20 - 8,5 - 18,5 - 28,5 -
20 to 30 - -1,5 - 8,5 - 18,5 -
30 to 47 58 - 68 - 78 - 80tp 78
4715391 40 - 56 - 60 - g6
53,91 — 54,56 40 - 50 - 60 - 40
47 fo 54,56 40 - 50 - 60 - g0
54,66 to 68 40 - 50 - 60 - 60 tp 59
68 tp 80,872 53 - 63 - 73 - 712
80,872 to 81,848 68 £ 78 - 88 - g7
81,848 to 87 53 - 63 - 73 - 72 tp 71
87 tq 134,786 50 - 60 - 70 - 68 tp 67
134,786 to 60 - 70 - 80 - 17
136,414
136,414 to 156 50 - 60 - 70 - 67 tp 66
15¢ to 174 64 - 74 - 84 - g0
174|to 188,7% 40 - 50 - 60 - 96
188,7 [te 90,979 50 - 60 - 70 - g6
190,979 to 230 40 - 50 - 60 - 56 to 55
230 to 400 50 - 60 - 70 - 65
400 to 470 53 - 63 - 73 - 68
470 to 1 000 50 - 60 - 70 - 65

On an OATS or in a SAC, class A equipment-ecan may be measured at a nominal distance of 3 m, 10 m or 30 m. A
measuring distance less than 10 m is allowed only for equipment which complies with the definition given in 3.1.32.

At the transition frequency, the more stringent limit shall apply. In certain frequency ranges, the limit for magnetic
field strength and for measurements in the FAR decreases linearly with the logarithm of frequency.
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2 In the frequency range 30 MHz to 1 GHz, the 3 m-separation measuring distance applies only to-small-size
eguipment-meeting-the-size-criterion-defined-in3-4£ small EUT (see 3.1.32).

b The table-top equipment shall fit into the validated test volume of the FAR. In the range below 30 MHz, such
group 2 equipment shall be measured at an OATS or in a SAC (see limits in the respective magnetic field

column in this table).

Table 15 — Electromagnetic radiation disturbance limits

for class A EDM and arc welding equipment measured on a test site

OATS or SAC FAR
10 m measuring distance | 3 m measuring distance | 3 m measuring distande * °
Freqency range
MH Quasi-peak Quasi-peak Quasi-peak
z
dB(pV/m) dB(pV/m) dB(uVim)
80 90 102
Decreasing linearly with Decreasing linearly with Decreasing linearly wjith
3p to 230 . h h
logarithm of frequency to logarithm of frequency to logarithm of frequency to
60 70 75
230 to 1 000 60 70 75
On an PATS or in a SAC, class A equipment-can may be measured at a nominal distance of 3 m, 10 m or 30 m. In
case offl measurements at a separation distance of 30 m, an inverse propeftionality factor of 20 dB per decadle shall
be used to normalize the measured data to the specified distance for detérmining compliance.
@ The 3 m separation distance applies only to-small-size-equipméptineeting-the-size-criterion-defined-in-3-47 small

EUT (see 3.1.32).

b The

table-top equipment shall fit into the validated test velume of the FAR.
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Table 16 — Electromagnetic radiation disturbance limits
for class B group 2 equipment measured on a test site

At the
field sf

OATS or SAC H FAR
Limits for a measuring distance D in m
D=10m D=3m?2 D=3m D=3mP"
Frequency range — -
MHz Electric field Maf?:lztlc Electric field
Quasi- Average © Quasi- Average ¢ | Quasi-peak Quasi- Average ©
peak peak peak
dB(pvVim) dB(uvim) dB{uATm) dB(uvim)
39
0,15 to 30 - — — — Fem s
the-logarithm
of frequency
to 3
30 o 80,872 30 25 40 35 - 42 to 39 37 o 34
80,872 to 81,848 50 45 60 55 = 59 b4
81,848 to 134,786 30 25 40 35 = 39 to 37 34 to 32
134,786 to 50 45 60 55 - 57 b2
136,414
136,414 to 230 30 25 40 35 - 37 to 35 3210 30
23(Q to 1 000 37 32 47 42 - 42 B7
On an |OATS or in a SAC, class B equipment-can may be measured at a nominal distance of 3 m or 10 m.

ransition frequency, the more stringent limit shall apply. In certain frequency ranges, the limit for m4g
rength and for measurements in the FAR decrease linearly with the logarithm of frequency.

gnetic

2 In the frequency range 30 MHz to 1 GHz,<the 3 m separation distance applies only to-small-size—equfpment
mepting-the-size-criterion-defined-in-3-1&X 3mall EUT (see 3.1.32).

b Th¢ table-top equipment shall fit into'the validated test volume of the FAR. In the range below 30 MHZ, such
grdup 2 equipment shall be measured at an OATS or in a SAC (see limits in the respective magnetic field
column in this table).

¢  The average limits apply.to.magnetron driven equipment and microwave ovens only. If magnetron [driven
eqlipment or microwave ovens exceed the quasi-peak limit at certain frequencies, then the measurement shall
be frepeated at these freguencies with the average detector and the average limits specified in this table|apply.

6.3.2.4 Frequency range 1 GHz to 18 GHz
The limits'in’ the frequency range 1 GHz to 18 GHz apply only to group 2 equipment opgrating
at frequencies above 400 MHz. The limits specified in the Table 17 to Table 19 apply ¢nly to

RF disturbances appearing outside designated ISM bands as listed in Table 1.

The electromagnetic radiation disturbance limits for the frequency range 1 GHz to 18 GHz are
specified in Table 17 to Table 19. The equipment shall meet either the limits of Table 17, or at

least t

he limits of Table 18 or Table 19 (see decision tree in 9.4.1, Figure 17).

ISM RF lighting devices operating in dedicated ISM frequency bands (in Table 1, as defined by
the ITU) shall either meet the class B limits of Table 17 or at least the limits of Table 18.

For microwave-powered UV irradiators, the limits specified in Table 17 apply.

Recommendations for the protection of specific safety services are given in Annex C and

Table

C.1.



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

— 38 —

CISPR 11:2024 CMV © IEC 2024

Table 17 — Electromagnetic radiation disturbance peak limits for
group 2 equipment operating at frequencies above 400 MHz

Frequency range Limits for a measurement distance of 3 m
Peak
GHz dB(uV/m)
1t0 18 Class A Class B
Within harmonic frequency bands g2 2 70
Outside harmonic frequency 70 70
bands

Peak measurements with a resolution bandwidth of 1 MHz and a video signal bandwidth (VBW) higher than\o

to 1 MHz. The recommended VBW is 3 MHz.

NOTE
allocated above 1 GHz.

In this table, “harmonic frequency bands” means the frequency bands which are multiples,of the ISM

I equal

bands

a8 At the upper and lower edge frequencies of harmonic frequency bands, the more stringent Timit of 70 dB

applies.

uV/m)

Table 18 — Electromagnetic radiation disturbance weighted limits for
group 2 equipment operating at frequencies.above 400 MHz

Frequency range Limits for a measuring distance of 3 m
weighted
GHz dB(uV/m)
1t02,4 60
2,5t05,725 60
5,875 to 18 60

Weighied measurements shall be performed with ‘a resolution bandwidth of 1 MHz and a video bandwidth of (10 Hz.

To chdck conformance with the limits of thisstable, weighted measurements shall be performed in all the following
frequepcy ranges, in which the limit of Fable 17 was exceeded during the peak measurement:

a) 1,00 GHz to 2,4 GHz ?;

b) 2,9 GHz to 6,125 GHz (outside the band 5,72 GHz to 5,88 GHz) &;
c) 6,125 GHz to 8,575 GHz;

d) 8,575 GHz to 11,025 GHz;

e) 11)025 GHz to 43475 GHz b;

f) 13475 GHzt0715,925 GHz;

g) 15)925 GHz to 18,0 GHz 2.

At sub aliges wriere e tmitof-Tabte—t7was ecxceeded, d Weignleu medsurermierit shidir € pertorimed wittra span
of 20 MHz around the centre frequency adjusted to the frequency of the highest disturbance level in the respective
subrange.

@ |n cases where the frequency of highest emission during peak measurement is found closer than 10 MHz from
the frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88 GHz or 18 GHz, the span for weighted
measurements shall remain 20 MHz, but in such a case, the centre frequency shall be adjusted so that the
frequency edges are not exceeded.

In any case, a final weighted measurement shall be performed at the frequency of the highest emission, which
exceeds the limit of Table 17 in the frequency range 11,7 GHz to 12,7 GHz for satellite downlink. If the highest
disturbance level in this subrange is outside of the range for satellite downlink, in this subrange two final
measurements shall be performed.
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Table 19 — Electromagnetic radiation disturbance APD level corresponding to
10-1 limits for class B group 2 equipment operating at frequencies above 400 MHz

Frequency range Limits for a measurement distance of 3 m
APD level corresponding to 10~"
GHz dB(pV/m)
1t02,4 70
2,5t0 5,725 70
5,875 to 18 70

frequd
a) 1,
b) 2,
c) 6,
d) 8,4
e) 11
f) 13
g) 15

2 In
thg
be

In

ex
dig
me

NOTE|
level d

Final APD measurements shall be performed at 5 frequencies as explainéd in 9.4.4.3.

ncy subranges, in which the limit of Table 1/ was exceeded during the peak measurement:

GHz to 2,4 GHz 3;

GHz to 6,125 GHz (outside the band 5,72 GHz to 5,88 GHz) ?;
25 GHz to 8,575 GHz;

75 GHz to 11,025 GHz;

025 GHz to 13,475 GHz ®;

475 GHz to 15,925 GHz;

925 GHz to 18,0 GHz 2.

cases where the frequency of highest emission during peak measurement is found closer than 10 MH
frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88"GHz or 18 GHz, final APD measurement
omitted at frequencies outside the corresponding bands;—ferwhich-Himits—are-defined listed here.

any case, final APD measurements shall be performédiaround the frequency of the highest emission,
Ceeds the limit of Table 17 in the frequency range 14,7 GHz to 12,7 GHz for satellite downlink. If the h|
turbance level in this subrange is outside of the\wrange for satellite downlink, in this subrange tw
asurements shall be performed.

An APD level corresponding to 10" means that the amplitude of the disturbance exceeds the sp
uring the observation time with a probability of 10 %.

To check conformance with the limits of this table, APD measurements shall be performed in all the following

Zz from
5 shall

which
ighest
b final

bcified

6.4
6.4.1
Under

6.4.2

Group 1 and group 2 class A equipment measured in situ
Limits for conducted disturbances

in situ conditions, an assessment of conducted disturbances is not required.

Limits of electromagnetic radiation disturbance

apply

The IirFits giyen in Table 20 apply to class A group 1 equipment and the limits given in T4

ble 21

o class A group 2 equipment.
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Table 20 — Electromagnetic radiation disturbance limits for

class A group 1 equipment measured in situ

CISPR 11:2024 CMV © IEC 2024

Limits with measuring distance 30 m from the outer face of the
exterior wall of the building in which the equipment is situated

Frequency range

Electric field Magnetic field
MHz . a
Quasi-peak Quasi-peak
dB(pV/m) dB(pA/m)
0,15 to 0,49 - 13,5
0,49 to 3,95 - 3,5
3,90 (0 20 = =1 1,0
20 to 30 - -21,5
30 to 230 30 -
230 to 1 000 37 3
At the fransition frequency, the more stringent limit shall apply.
If local conditions do not allow for measurements at 30 m, then a larger distance-can may be used. In thig case,
an invgrse proportionality factor of 20 dB per decade shall be used to normalize the‘measured data to the spgcified
distan¢e for determining compliance.
2  Thése limits apply in addition to the limits in the frequency range 30 MHzto 1 GHz to radiated disturthances
originating from the operation frequency and its harmonics appearing in the frequency range 150 kHz to
30 [MHz, caused by the installed class A group 1 equipment with a,rated power exceeding 20 kVA. In thg event
that the ambient noise level exceeds the above limits, the emissions of the EUT shall not increase thig noise
flogr by more than 3 dB.
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Table 21 — Electromagnetic radiation disturbance limits for

class A group 2 equipment measured in situ

Limits for a measuring distance of D in m
from the exterior wall of the building

Frequency
range Electric field Magnetic field
MHz Quasi-peak Quasi-peak
dB(uV/m) dB(pA/m)
0,15 to 0,49 - 23,5
0,49 to 1,705 - 13,5
1’ 05 to ’7’104 1R’R
2|194 to 3,95 - 13,5
3,95 to 20 - -1,5
20 to 30 - -11,5
30 to 47 48 -
7 — 53,91 30 .
54:91—54:56 30 -
p4-56—68 30 -
47 to 68 30 -
608 to 80,872 43 -
80,B72 to 81,848 58 -
81,848 to 87 43 -
87 to 134,786 40 -
134,86 to 136,414 50 -
136,414 to 156 40 -
156 to 174 54 -
1|74 to 188,7 30 -
184,7 to 190,979 40 -
190,979 to 230 30 -
P30 to 400 40 -
100 to 470 43 -
470 to 1 000 40 -
At the fransition frequenecy, the more stringent limit shall apply.

For gr
buildin

bup ‘2 equipment measured in situ, the measuring distance D from the exterior wall
gnin”which the equipment is situated equals (30 + x/a) m or 100 m whichever is sn

of the

naller,

provided that the measuring distance D is within the boundary of the premises. In the case
where the calculated distance D is beyond the boundary of the premises, the measuring

distance D equals x or 30 m, whichever is longer.

For the calculation of the above values:

X

a

a

is the-nearest distance in m between the exterior wall of the building in which the equipment

is situated and the boundary of the user’s premises in each measuring direction;

= 2,5 for frequencies lower than 1 MHz;

= 4,5 for frequencies equal to or higher than 1 MHz.
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7 Measurement requirements

71 General

The requirements specified in Clause 7, together with the limits specified in Clause 6, constitute

the essential EMC requwements of this document—Eer—measu-Fements—at—test—srtes—(-see

Specific requirements for making measurements on a test site are givenin Clause 8 and
Clausg 9, for making measurements in situ in Clause 10.

The repquirements of the present clause are to be met for both test site andfer |in situ
measyrements.

Measyrements-need shall only be performed in frequency ranges where limits are specified in
Clauseg 6.

For equipment with radio functionality, the additionalirequirements of Annex F shall apply.

Comppnents or subassemblies for higher orderequipment or systems which are intended to be
only gssembled at their respective place .of operation can also be tested according [to the
requirements of this document. For testing purposes in the framework of this document], such
compgnents or subassemblies shall beiregarded as stand-alone equipment. Compongnts or
subaspemblies for which complianee-with the relevant requirements cannot be shown| when
measyred at a test site can also be-assessed in situ when being installed into the highen order
system, in which case the provisions of 6.4 shall apply.

NOTE 1 The environments .encompassed in this document are residential, commercial—er and infdustrial
environments as described in 1EC 61000-2-5 [11]. Adherence of equipment to the requirements of this docunment will
allow fqr its operation and™use€ in these environments without resulting in an increased risk of RFI. There-agay can
also exist other IEC product’standards which allow for compliance testing of components or subassemblies of higher
order systems but which 'encompass other environments than those specified in IEC 61000-2-5 [11]. Choicg of this
documgnt or the other-appropriate IEC product standard for compliance testing of components or subassenjblies is
up to thle manufacturer.

NOTE 4 Examples for such components include, but are not limited to: _power converters used for distributed
eir own
ded for

supply of higher order systems W|th power from LV AC mains networks

7.2 Ambient noise

A test site—fortype—testing shall allow emissions from the equipment under test to be
distinguished from ambient noise. The suitability in this respect can be determined by
measuring the ambient noise levels with the equipment under test inoperative and ensuring that
the ambient noise levels are at least 6 dB below the limits specified in 6.2 or 6.3, as appropriate
for the measurement being carried out. Further information on compliance testing in the
presence of ambient noise is found in CISPR 16-2-1:2014, 6.2.2 and CISPR 16-2-
3:26462016/AMD1:2019, 6.2.2.

It is not necessary to reduce the ambient noise level to 6 dB below the specified limit where the
combination of the ambient noise plus the emission from the equipment under test does not


The term "type test" is no longer used in this document because measurements as specified in this standard can be done for any reason a user wish to do. Consequently, information about statistical assessment is removed. The respective information can be found on the CISPR B dashboard.
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exceed the specified limit. Under these conditions the equipment under test is considered to
satisfy the specified limit.

When carrying out measurements of conducted RF disturbances, local radio transmissions-may
can increase the ambient noise level at some frequencies. A suitable radio-frequency filter may
be inserted between the artificial network (V-AMN and/or DC-AN) and the respective laboratory
AC mains supply or DC power source, or measurements may be performed in a shielded
enclosure. The components forming the radio-frequency filter should be enclosed in a metallic
screen directly connected to the reference ground of the measuring system. The requirements
for the impedance of the artificial network shall be satisfied at the frequency of measurement
when the radio-frequency filter is connected.

If, wh(in measuring radiated RF disturbances, the 6 dB ambient noise conditions cannotbe met,
then tihe antenna may be located at a distance closer to the equipment under test than'spgcified
in Clapse 6 (see 8.3.4). Further advice on measurement conditions in presence ‘of high level
ambient noise is found in Annex B.

7.3 |Measuring equipment
7.31 Measuring instruments

Receiyers with quasi-peak detectors shall be in accordance with"CISPR 16-1-1. Receivers with
average detectors shall be in accordance with CISPR 16-1-1¢

NOTE 1 Both detectors can be incorporated in a single receiver and-theasurements carried out by alternate|y using
the quapi-peak detector and the average detector.

NOTE 3 The average detector in CISPR 16-1-1 is commonly_referred to as “CISPR-Average”. This is to emphasize
that thg average detector used in a CISPR receiver obtainssa measurement result that is equivalent to the peak
reading|of a meter with a time constant as defined in CISPR 16-1-1.

The measuring receiver used shall be operated in such a way that a variation in frequency of
the disturbance being measured does not‘affect the results.

NOTE 3§ Measuring instruments having other detector characteristics can be used provided the measurement of the
disturbgnce values can be proved to.be the same. Attention is drawn to the convenience of using a paporamic
receivef or a spectrum analyzer, particularly if the working frequency of the equipment under test ghanges
apprecipbly during the work cycle.

To avoid the possibility.of:ithe measuring instrument incorrectly indicating non-compliange with
the limits, the measuring receiver shall not be tuned closer to the edge of one of the [pands
designated for ISM\use than the frequency at which its 6 dB bandwidth point aligns w{th the
edge of the designated band.

When|makifng*measurements on high power equipment, care should be taken to ensufe that
screeming‘and the spurious response rejection characteristics of the measuring receiver are
adequjate:

For measurements at frequencies above 1 GHz, a spectrum analyzer or test receiver with
characteristics as defined in CISPR 16-1-1 shall be used.

7.3.2 Artificial network (AN)

7.3.2.1 General

The artificial network (AN) is required to provide a defined termination impedance for the EUT’s
AC mains power port or DC power port under test at radio frequencies at the point of
measurement. The AN will also provide isolation of the equipment under test from ambient noise
on the respective AC or DC power lines.
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7.3.2.2 Artificial mains network (AMN)

Measurement of the disturbance voltage at low voltage AC mains power ports shall be made
using an artificial mains network (V-AMN) as specified in CISPR 16-1-2.

7.3.2.3 Artificial DC network (DC-AN)

standard- Measurement of the disturbance voltage at low voltage DC power ports shall be made
using the 150 Q artificial mains Delta-network specified in 4.7 of CISPR 16-1-2:2014 and
CISPR 16-1-2:2014/AMD1:2017. Figure A.2 of CISPR 16-1-2:2014 and
CISPR 16-1-2:2014/AMD1:2017 shows a suitable circuit for a delta-network, an®\aphother
example for a 150 Q A-AN is shown in Figure A.7 of CISPR 16-1¢2;2014 and
CISPR 16-1-2:2014/AMD1:2017. For simplified wording, any of these networks intended for use
with measurements at low voltage DC power ports is further on denoted as DC-AN.

7.3.3 Voltage probe

The voltage probe shown in Figure 1 shall be used when the artificial mains network (VtAMN)
cannof be used. The probe is connected sequentially between ea¢h)line and the referencg earth
chosep (metal plate, metal tube). The probe consists mainly of)a decoupling capacitor|and a
resistgr such that the total resistance between the line and earth is at least 1 500 Q. The|effect
on thg accuracy of measurement of the capacitor or anycother device which-may can bg used
to protject the measuring receiver against dangerous cdrnents shall be either less than 1/ dB or
allowgd for in calibration. The voltage probe shall meet the requirements specifijed in
CISPR 16-1-2:2014, Clause 5.

Mains supply
C —— X,<<1500Q
(1500 -R)Q
1
X, >> R R / Measuring set

IEC
Figure 1 — Circuit for disturbance voltage measurements on mains supply

7.3.4 Antennas
7.3.4.1 Frequency range below 30 MHz

In the frequency range below 30 MHz the antenna shall be a loop as specified in CISPR 16-1-4.
The antenna shall be supported in the vertical plane and be rotatable about a vertical axis. The
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lowestpoint centre of the loop shall be 1,3 m above ground level, in each orientation of the loop
antenna.

7.3.4.2 Frequency range from 30 MHz to 1 GHz

7.3.4.21 General

In the frequency range from 30 MHz to 1 GHz the antenna used shall be as specified in
CISPR 16-1-4.

Other antennas may be used provided the results can be shown to be within +2 dB of the results

which

would have bheen obtained usina a bhalanced dinole antenna
7 Ll

7.3.4.

Form
1m a
anten
anten

7.3.4.

For m
valida
horizo

7.3.4.

Form
the gr

7.3.4.

In the
CISPH

7.3.5

In ord
requir

The a
RC elg
(see H

p.2 Open-area test site (OATS) and semi-anechoic chamber (SAC)

basurements on an OATS or in a SAC, the centre of the antenna shall bgyvaried be
nd 4 m height for maximum indication at each test frequency. The néearéest point
a to the ground shall be not less than 0,2 m. Measurements shall be performed w
a oriented in both horizontal and-subseguenthyin vertical polarizations.

.3 Fully-anechoic room (FAR)

basurements in a FAR, the antenna height is fixed at the geometrical middle height
ed test volume. Measurements shall be performed Wwith the antenna oriented i

ntal and-subsegquently-in vertical polarizations.

.4 Other sites

pasurements in situ the centre of the antenna shall be fixed at (2,0 £0,2) m height
bund.

B Frequency range from 1 GHz to 18 GHz

frequency range from 1 GHz to 18 GHz, the antenna used shall be as speci
16-1-4.

Artificial hand

er to simulate the“influence of the user’s hand, the application of the artificial h
ed for hand-held”equipment during the mains disturbance voltage measurement.

tificial .hand consists of metal foil which is connected to one terminal (terminal M
ment eonsisting of a capacitor of 220 pF £ 20 % in series with a resistance of 510 (]
igare-2); the other terminal of the RC element shall be connected to the reference ¢

of the

tween
of the
th the

of the
n both

above

ied in

and is

of an
+10 %
round

incorp

measuring system (see CISPR 16-1-2). The RC element of the artificial hand m
orated in the housing of the artificial mains network.

ay be
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7.4

For e

designated bands listed in Table 1, the frequency shall be checked with measuring equi
having an inherent error of measurement not greater than 1/10 of the permissible tolerar

the m

load range from the lowest power normally used up to the maximum.

7.5
7.5.1

Consi

shall e maximized by varying the configuration of thet\equipment. An example of a typical
for mgasurements of radiated disturbances from a.table-top EUT is provided in Figure
measyrement arrangement shall be typical of normal installation practice and centred

turnta

NOTE 1 The extent to which this subclause is applicable to the measurement of an installation in situ will

on the
measur|
within t
within t

Form

of 3 m the assessment of the radiation from the cabling of the EUT shall be restricted to
fractigns of interconnecting cables (see 7.5.2) and mains cables (see 7.5.3) which are

the te

For th
be vis

PeripHefal Associated equipment not fitting into the test volume shall be excluded frg

meas
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220 pF £20 %

? 510Q+10 %

Figure 2 — Artificial hand, RC element

Frequency measurement

uipment which is intended to operate with a fundamental frequencyiin one

d-band frequency of the designated band. The frequency shall be measured over

Configuration of equipment under test
General

stent with typical applications of the equipment dnder test, the level of the distur

ble’s vertical axis.

flexibility inherent in each particular \installation. The provisions of this subclause apply to|
Ements in so far as a particular instaltation allows for the position of cables to be varied and differe]
e installation to be operated independently, the extent to which the position of the installation can be
he premises, etc.

pasurement of radiated‘disturbances on an OATS or in a SAC with a separation di

5t volume not exceeding-1,2 1,5 m diameter times 1,5 m height above ground.

e measurement of radiated disturbances in a FAR, all cables dropping to the floo
ble from.the position of the antenna reference point for at least 80 cm, see Figure

of the
pment
ce for
all the

bance
setup
B. The
to the

depend
in situ
nt units
moved

stance
those
within

I shall
3b.

m the
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iated

equipment cannot be extended to run out of test volume, then the-—peripheral associated
equipment shall be placed within the imaginary circle around the complete configuration of the

EUT.

The measuring distance is defined from the reference point of the antenna to the boundaries of
an imaginary circle around the complete configuration of the EUT, see Figure 3a.

NOTE 2 Restriction of radiation assessment to the cable fractions inside the test volume can be achieved for
example by application of CMADs to the cables at the position where they leave the test volume. CISPR 16-2-3 gives
further guidance on the application of CMADs.
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Cables leaving the test volume run
vertically down towards the floor.
Decoupling is achieved by using e.g. a
CMAD at the position where they leave
the volume

— 47 —

Dimensions in metres

Excess cable length bundle
between 30 cm and 40 cm
in length

A: Spacing between

s )
the enclosures vy /\(

should be > 0,1

\
“ Cable bundles should be arranged

Antenna reference

h

1 in the middle of the cable

Non{conducting

=}

N

-

supgort

Boundary of the
maximum test volume

Cabples leaving the test volume run
ertically down towards the floor.
bling is achieved by using e.g. a
pt the position where they leave
the volume

Decou
CMAD

\ \
Vo = #
M Poripherdl)
\\\ eripheraly _-
_/\—' ~o. T _‘J— \
4
P

Imaginary circle around the complete
configuration of the EUT

L:3+0,1

L = Measuring distance

B: Exeess cable length bundle
between 30 cm and 40 cm
in.length

Spacing between /
the enclosures 1
should be 20,1 |

1

Non-conducting

“ Cable bundles should be arranged
1 in the middle of the cable
1

1
1

]
N|

/

support

Boundary of the

maximum test volume

Imaginary circle around the complete
configuration of the EUT

L:3 0,1

Antenna refe
point

L = Measuring distance

Figure 3a — Top view

IEC

ence

IEC
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Dimensions in metres

D: Diameter of the imaginary
circle around the complete
configuration of the EUT

Antenna reference
point

D : :
Bottom-plane i i o !
of test volume ; EUT 1 i
i h o | i Measuring distance L: 3 0,1 i
! I 1 = P 2 i
: ’\ rI ripherat i m : L :
A ] “FAR: from all cables going down at least
Sl AN T 80 cm shall be directly visible from the
El Non-conducting _&—  antenna reference point and not beirlg
| i support Pl hidden behind floor absorbers.
of !
< ]
Ao
el -1
S|
CMAD: common-mode OATS, SAC: Groundplane
absorption device FAR: floor, e.g. covered by ferrite tiles IEC
D: Diameter of the imaginary
circle around the complete Antenna reference
configuration of the EUT point
D |
FAR: : o
Botton-plane i e i
of testyolume :| EUT 1 =~ o :
i A | = | L Measuring distance L: 3 0,1 ..~ !
! VAE L [ DL = >
il ad 1 H 11 ! L K
[ \ ] - FAR: from all cables going down gt least
80 cm shall be directly visible froth the

Non- conductlng antenna reference point and not eing
support - hidden behind floor absorbers.

AAAAAA

Figure 3b — Side view

OATS, SAC: 0,8 +0,01

v H=f, * ~=[cmAD

CMAD: common-mede OATS, SAC: Groundplane
absomption“device FAR: floor, e.g. covered by ferrite tiles

IEC

Figure 3 Example for a typlcal cable arrangement for measurements of
hlp-fnn EUT

An example of a typical unified test set up for floor standing equipment suitable for
measurement of conducted as well as radiated disturbances is shown in Figure 4. Further
examples of typical arrangements of the EUT and associated peripherals are given in
CISPR 16-2-3 and CISPR 16-2-1.
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NOTE

The cxnfiguration of the equipment under test; including the exact placement of the CMA

the ty

7.5.2

This s

parts

NOTE

evaluat
other, gach system caonfiguration being in effect a subsystem of the one evaluated.

Interc

requir

emiss

Dimensions in

— - —_ -

Typi;ar ~ .

% spacing N

metres

08 To power,
supply /

=== |nterconnecting

CMAD Special earthing
terminal

CMADs are not used for conducted disturbance measureménts.

Figure 4 — Example for a typical test set up for measurement of conducted
and/or radiated disturbances from‘a‘floor standing EUT, 3D view

e of test site used for the measurement, shall be documented in the test report.

Interconnecting EUT cables and components

Libclause applies to equipment in which there are interconnecting cables between v
bf the equipment, or systems where a number of components are interconnected.

The observation_of all provisions in this subclause-permits ensures the application of the resul
on to a number of system configurations using the same types of equipment and cables as tested

bnnecting\cables shall be of the type and length specified in the individual equi
ementsalf the length can be varied, the length shall be selected to produce ma
ons\when performing field strength measurements.

cables

IEC

D and

arious

s of an
but no

pment
Kimum

If shielded or special cables are used during the tests then the use of such cables shall be
specified in the instruction manual.

The connection of signal leads, except for the leads supplied-by-the-manufacturer with the EUT,
is not required during radio-frequency emission measurements for portable tes
measurement apparatus, group 1, or those intended for use in laboratories and operated by
competent persons. Examples are signal generators, network and logic analysers, and
spectrum analysers.

t and

Excess lengths of cables shall be bundled at the approximate centre of the cable with bundles
of-30-em up to 40 cm in length. If it is impracticable to do so the disposition of the excess cable
shall be noted precisely in the test report.
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Where there are multiple interface ports all of the same type, connecting a cable to just one of
that type of port is sufficient provided that it can be shown that the additional cables would not
significantly affect the results.

Any set of results shall be accompanied by a complete description of the cable and equipment
orientation so that results can be reproduced. If there are conditions of use, those conditions
shall be specified, documented and included in the instructions for use.

If a given type of equipment can perform separately any one of a number of functions then the
equipment shall be tested while performing each of these functions. For systems which may
include a number of d|fferent components one of each type of component which is included in
the sy ;

A system which contains a number of identical components, but has been evaluated using only
one of those components, does not require further evaluation if the initial evaluation was
satisfgctory.

NOTE 3 This is possible because it has been found that in practice emissions from ‘identical modules jare not
additivy.

Whenlequipment is being evaluated which interacts with other equipment to form a system then

the evaluation may be carried out using either additional eguipment to represent th¢ total

system or with the use of simulators. In either method care¢shall be taken to ensure tHat the

equipment under test is evaluated with the effects of the(rest of the system or simdlators

satisfyfing the ambient noise conditions specified in 7.2.XAny simulator used in lieu of jactual

equip£ent shall properly represent the electrical)and in some cases the mechanical
t

charagteristics of the interface, especially withrespect to radio-frequency signalg and
impedpances, as well as cable configuration and types.

NOTE 3 This procedure is-required intended to facilitate the evaluation of equipment which will be combined with
other equipment from different manufacturers to form-a system.

When|performing conducted disturbance measurements on wired network ports, the EUT shall
be arrbnged and operated in accordarce with CISPR 32.

7.5.3 Connection to the electricity supply network on a test site
7.5.3. Connection to\the laboratory AC mains network
7.5.3.1.1 General

Wherg-necessafy applicable the mains power from the laboratory's electricity power supply
netwofk shall be provided through the artificial mains network (AMN) specified in 7.3.2.2

For cgnnection to the AMN or to the test site's electr|C|ty supply network approprlate lengths

type of mains cable for use with the EUT connec’uon to the AMN or to the test site's electricity
supply network shall be made with that cable type.

Mains power at the nominal voltage shall be supplied.

7.5.3.1.2

30—MHz Conducted and radlated dlsturbance measurements up to 30 MHz

When performing measurements on a test site, the artificial mains network (V-AMN) specified
in 7.3.2.2-is-te shall be used whenever possible. The enclosure of the V-AMN shall be located
so that its closest surface is no less than 0,8 m from the nearest boundary of the equipment
under test.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 CMV © IEC 2024 -51 -

Where a flexible mains cord is provided-by-the-manufacturer with the EUT, this shall be 1 m
long or, if in excess of 1 m, the excess cable shall be folded to and forth to form a bundle not
exceeding 0,4 m in length.

Where a mains cable is specified in the-manufacturer's installation, instructions a 1 m length
of the type specified shall be connected between the test unit and the AMN.

Earth connections, where required for safety purposes, shall be connected to the reference
“earth” point of the AMN and where not otherwise provided or specified by the manufacturer
shall be 1 m long and run parallel to the mains connection at a distance of not more than 0,1 m.

Other[earth connections (e.g. for EMC purposes) either specified in the insiallation marual or
supplipd-by-the-manufacturer with the EUT for connection to the same terminal as the |safety
earth gonnection shall also be connected to the reference earth of the AMN.

Ancillary low voltage AC mains ports shall be connected to the laboratory AC/mains n¢twork
via onge or more separate artificial mains networks (V-AMN) as specified in'7,3.2.2.

Wherg the equipment under test is a system comprising more than ©he unit, each unit having
its ownh power cord, the point of connection for the AMN is determined from the following|rules:

a) ealch mains cable which is terminated in a mains supply plig of a standard design| (e.g.,
I[EC TR 60083 [23]) shall be tested separately;

b) mEns cables or terminals which are not specified by.the manufacturer to be connegted to

anjother unit in the system for the purposes of{supplying mains power shall be fested
separately;

c) mains cables or terminals which are specified by the manufacturer to be connected to
anpther unit in the system for the purposes-of supplying mains power shall be connpected
to that unit, and the mains cables or terminals of that unit are connected to the AMN;

d) where a special connection is specifiéd, the necessary hardware to effect the connlection
shall be used during the evaluation of the equipment under test.

7.5.3.1.3

Radiated disturbjance

measurements‘in the range 30 MHz to 18 GHz

Conngction to the labaratory's electricity supply network may be provided with or withqut the
use of an AMN allocated inside the test environment, see Figure 4. For measunement
arrangements not.including an AMN, grounding and earthing of the EUT shall be guaranteed
by adherence to the principles set out in 7.5.3.1.2 as far as possible.

If the measurement arrangement does not include an AMN, then excessive lengths of |mains
cableg .do, not need to be bundled and allocated inside the test volume. They m

these mains cables at the location where they leave the test volume. For this decoupling use of
CMADs is recommended. For measurements with a separation distance of 3 m, this decoupling
is mandatory, see 7.5.1.

7.5.3.2 Connection to the laboratory DC power supply or other DC power source

When performing measurements on a test site, the 150 Q artificial DC network (DC-AN)
specified in 7.3.2.3-is-te shall be used whenever possible. The enclosure of the DC-AN shall be
located so that its closest surface is 0,8 m from the nearest boundary of the equipment under
test.
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Where the DC-AN is used as voltage probe, the EUT’'s DC power port under test shall be
decoupled from the DC power source by means of suitable common mode decoupling devices
such as ferrite tubes, CMADs or a CDN as specified in 6.2.2 and 6.2.3 of IEC 61000-4-
6:20132023 which-are-te shall be clamped at or-te be inserted in the DC power cable connecting
the DC power source with the measurement arrangement for the EUT, see also Figure 12,
Figure 13 and Figure 14. If a CDN according to IEC 61000-4-6 is used for decoupling purposes,
its RF power input port shall not be terminated with a 50 Q resistive load.

Connection-is-te shall be made to a suitable DC power source. The DC output voltage of this
power source shall be adjustable to provide a voltage level within the rated operation range for
the respective type of EUT.

NOTE 1 For supply of the EUT's DC power port under test, a dedicated laboratory DC power source, appfopriate
(sets of]) batteries or also other DC energy sources such as e.g. fuel cell modules can be used, provided that they
allow fgr continuous and stable voltage, current, etc.-necessary applicable for power converters under rated output
operatimg conditions, throughout the measurement.

Care should be taken when selecting the laboratory DC power source andhinstalling it|in the
measyrement arrangement. It is recommended to select and install only.'Such a DC [power
source which provides for a good galvanic insulation and also sufficient"RF decoupling af both
DC power terminals from the laboratory reference ground plane. Intgtnal decoupling capacitors
at the|DC power source's terminals used for internal suppression @f asymmetric disturbances
may cpn provide an unwanted bypass for the common mode 150-Q termination impedance of
the DQ-AN used for the measurements. This-may can cause satdration effects in the mitigation
filter of the power converter under test, in particular at the opération frequency (i.e. the switching
frequgncy) of the power converter and its harmonics, whiCh are usually-allecated in the|range
from 4 kHz to some 20 kHz. Saturated mitigation filters)de-however lead to incorrect and |nvalid
measyrement results since the power converterlis* not operated as intended during the
measyrements. For guidance on prevention of saturation effects caused by the configuration of
the tesgt site, see information in Annex E.

Wherg a particular type of DC power cable is specified in the-manufacturer's installation
instrugtions, this shall be used during-testirg the measurements.

For testing, a cable length as shért as possible shall be connected between the equipment
under|test and the DC-AN respecting the proximity of the boundary conditions defined above.

Wherg the equipment under.test has more than one DC power port of the same type, the number
of DC|power ports needed to operate the equipment at its rated power shall be connegted to
the DC-AN for the measurements. All other DC power ports shall be terminated with a siiitable
150 Q[ common meode termination impedance. Multiple ports galvanically connected in pfarallel
(such |as bus bars-or strips for connection to multiple cables) are considered to represeht one
single|port only.

NOTE 3 .Rop these other terminations, any suitable device can be used. This includes e.g. use of furthef 150 Q
networls_according to CISPR 16-1-2 further DC-ANs as specified in 732 3 or also use of 150 O coupling/

decoupling devices (CDN) as defined in IEC 61000-4-6.

Ancillary DC power ports shall be connected to an appropriate separate laboratory DC power
source or battery, via a suitable 150 Q common mode termination impedance.

NOTE 3 If a separate mains-connected laboratory DC power source is used, then it can be appropriate to also insert
another EMI filter in the connection to that power source. Diagrams showing suitable setups for the test site are
found in Annex D.
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7.5.4 Measurements of robots 10
For disturbance measurements of robots, the following conditions shall apply:

a) For radiated emissions, the EUT boundary shall be the smallest circle fully enclosing the
footprint of all fixed parts of the robot and corresponding EUT cables, ignoring any portion
of the robot that moves during normal operation; an example is illustrated in Figure 5.
However, when an emission failing the limit is estimated to originate from a portion of the
moving arm/element that can be outside of the EUT boundary during the operation of the
robot, this shall be investigated and, if confirmed, the emission shall be re-measured with
the measurement antenna relocated at the limit distance from this specific portion on the
moving arm/element of the robot; in this case, the investigation and the results obtained

ferW
b) The EUT arrangement shall be such that the mobile portions of the robot can&;@% freely,

as|in normal operation, during the test.

c) Inlthe case of a fixed robot, the installation instructions shall be respectedyintall casks. To
enpure stable robot operation, the robot shall be rigidly fixed and ©)SF the fol owing
elgctrical conditions shall be fulfilled as required in the installation ins{u tions:

— | remain insulated, or Q"\
— | grounded to dedicated grounding/earthing point. Q

d) A mobile robot shall be supported above the ground pla \%?the required height [(up to
15[cm, 40 cm or 80 cm, depending on if the EUT is floér-Standing or tabletop and|if the
measurement is radiated, conducted with a VCP, or conédcted without a VCP) by mejans of
an|insulating support that allows the propulsion syéﬂ of the robot to move freely| If the
frele movement of the propulsion system of the ro IS not possible when using an insuilating

support of the maximum allowed thickness, thisdmay be increased, as appropriate; fn this

cape, the actual thickness of the insulating s rt shall be documented in the test rgport.

Example setups for floor-standing robots am&hown in Figure 6 and Figure 7 (for conducted
and rgdiated disturbance measurements,.fespectively), while Figure 8 and Figure 9 illystrate
an example combination EUT (consisti@%f both floor-standing and tabletop/wall-mount units).

xO

smallest imaginary circle around

7@5 configuration of the EUT, radius rg

N Consider the worst case
@ The virtual circle boundary of Antenna
O . the fixed part of robot reference point

Ignore the effect of extendable arm

L= I\Ilnncllring distance

IEC

Figure 5 — EUT boundary determination for radiated disturbance
measurements of robots with extendable/moving arm



Information are added when measuring robots as some specific conditions need to be considered, for example how to deal with measurement distances in case of robots having mobile portions.
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Dimensions in centimetres

EUT volume .
(ignoring the range of motion -
of the moving elements)

Manipulator
(EUT)

CMAD

(x 3;the one on the AC
mains power of the
manipulator unit is

not visible)

(EUT) :

CMADs| might not be available for the power rating$diameter of the cables of the EUT, or the cable might be too

short. 4\Q)

Figure 7 — Example of a‘typical test setup for radiated disturbance
measuremgg,t on a floor-standing robot system
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Dimensions in centimetres

Teaching box
(EUT)

-
Manipulator
(EUT) .

Typical Controller (EUT)

spacing

Bondefl to I Connector's
ground

Wall-m

with CI$PR 16-2-1.

NOTE

nsulator  Termination

height.X X, if X < 40; or
40, if X240

<13)

A\

Bonded tt@%ound

L
QO
L

unt equipment, such as the controller illustrated ab@shall be arranged as tabletop EUT, in acc

%
The robot system illustrated here is a combin &QEUT, including both tabletop and floor-standing u

Figure 8 — Example of a typicdl test setup for conducted disturbance

briical
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IEC

rdance
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Dimensions in centimetres

Teaching box
(EUT)

EUT volume
(ignoring the range of motion
of the extendable arm)

Controller (EUT)

EUT boundary at
the tabletop's
height ___

Manipulator ‘\-'\

Insulator
(=15)

Turntable

Typical spacing

Termination

IEC

Wall-mgunt equipment, such as the controller illustrated above, shall be\arranged as tabletop EUT, in accgrdance
with CI$PR 16-2-3.

CMADs] might not be available for the power or diameter of the caliles of the EUT, or the cable might be too|short.

NOTE |The robot system illustrated here is a combination EY¥, including both tabletop and floor-standing uhits.

Figure 9 — Example of a typicaktest setup for radiated disturbance
measurement on atéombination robot system

7.6 |Load conditions of the EUT
7.6.1 General

Load fonditions of the equipment under test are specified in this subclause. Equipmegnt not
covergd by this subclause-gre-te shall be operated so as to maximize the disturbance gengrated

while still conforming with normal operating procedures as provided in the operating manual of
the equipment.

7.6.2 Medical equipment

7.6.2. Therapeutic equipment using frequencies from 0,15 MHz to 400 MHz

All measurements—shalt-be—made—underoperating—conditions—=a
manual of the equipment. The output circuit to be used to load
nature of the electrodes with which it-is-te shall be used.

revidedforinthe-eperating

proe
e equipment depends on the

t

h

For equipment of the capacitive type, a dummy load shall be used for the measurements. The
general arrangement is shown in Figure 10. The dummy load shall be substantially resistive
and capable of absorbing the rated maximum output power of the equipment.

The two terminals of the dummy load shall be at opposite ends of the load and each terminal
shall be joined directly to a circular flat metal plate having a diameter of 170 mm + 10 mm.
Measurements shall be made with each of the output cables and capacitive electrodes supplied
with the equipment. The capacitive electrodes-are-te shall be disposed parallel to the circular
metal plates at the ends of the dummy load, the spacing between them being adjusted to
produce the appropriate power dissipation in the dummy load.



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 58 - CISPR 11:2024 CMV © IEC 2024

E
Elevation —@ Elevation

L

/‘:I .
Plane L Plane >@
E

X:I L

Horizontal load Vertical load

IEC

E = elpctrode arms and cables

= dymmy load

Fjgure 10 — Disposition of medical equipment (capacitive type) and"dummy load

Indiviqual measurements shall be made with the dummy load both/horizontal and vertical (see
Figurg 10). In each case, the equipment, together with the outputieables, capacitive elecfrodes
and dummy load, shall be rotated around its vertical @xis during measurements of
electromagnetic radiation disturbance in order that the maximum value can be measured.

NOTE |The following arrangement of lamps has been found suitable for testing many types of equipment in the
power r|ange tested:

a) nominal output power 100 W to 300 W:

fouf lamps 110 V/60 W in parallel, or five lamps 125 V/60 W in parallel;
b) nofninal output power 300 W to 500 W:

fouf lamps 125 V/100 W in parallel, or five lampsy150 V/100 W in parallel.

For equipment of the inductive type,measurements shall be made using the cables andl coils
supplied with the equipment for the-treatment of the patient. The test load shall congist of
a vertical tubular container of insulating material, having a diameter of 10 cm, filled to a height
of 50 ¢m with a solution consjsting of 9 g of sodium chloride to 1 | of distilled water.

The cpntainer shall be placed within the coil with the axis of the container coincident w|th the
axis of the coil. The gentres of the coil and the liquid load shall also coincide.

Measurements shall be made at both maximum and half-maximum power and, where the putput
circuit| can bg tuned, it shall be tuned to resonance with the fundamental frequency [of the
equipmentx

All measuremenis shall be made under all operating conditions—as provided-inthe oparating

manual of the equipment.

7.6.2.2 UHF and microwave therapeutic equipment using frequencies above 400 MHz

Measurements shall be made with the output circuit of the equipment connected to a non-
radiating resistive load having the same value as the characteristic impedance of the cable
used to supply the equipment load.

7.6.2.3 Ultrasonic therapy equipment

Measurements shall be made with the transducer connected to the generator. The transducer
shall be dipped in a non-metallic container having a diameter of about 10 cm and filled with
distilled water.
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Measurement shall be made at both maximum and half-maximum power and, where the output
circuit can be tuned, it shall be tuned to resonance and then detuned. The specifications in the
operating manual of the equipment-arete shall be considered.

It is recommended to measure the maximum output of the equipment in accordance with the
method published in IEC 61689 [12] or using a derived arrangement, if-recessary applicable.

7.6.3 Industrial equipment

The load used when industrial equipment is tested may be either the load used in service or an
equivalent device.

Where means for connecting auxiliary services such as water, gas, air, etc. areprovided,
connegtion of these services to the equipment under test shall be made by insulating-tubing not
less than 3 m long. When testing with the load used in service, the electrodes and-cable$ shall
be disposed in the manner of their normal use. Measurements shall be made_at both maximum
outpuf power and at half-maximum output power. Equipment which will normally operate at zero
or very low output power shall also be tested in these conditions.

Indusfrial induction heating and dielectric heating equipment should'be tested in a configyration
and with a load that is equivalent to actual or intended use. Where the equipment may be
configured for a variety of loads or the load is not available, thé Ioad as specified in IEC 1922
[12] f:j-; induction heating and IEC 61308 [13] for dielectric:heating equipment may be|used.
Indusfrial resistance heating equipment shall be tested with ‘or without the charge, as spegcified
by-thetmanufacturer in the product documentation.

NOTE |A circulating water load has been found suitable for,mahy types of dielectric heating equipment.

Indusfrial microwave heating equipment shall.€éhform-te comply with the limits of radia£ion in
Claus¢ 6 when loaded according to IEC 61307 or with a load used in practice. The load shall
be vafied as required to produce maximum power transfer, frequency variation or hajmonic
variation depending on the characteristics under examination.

7.6.4 Scientific, laboratory and measuring equipment

Scienfific equipment shall be’ tested under normal operating conditions. Laboratory and
measyring equipment shall be operated as intended. Any RF output ports shall be termjinated
in a matching non-radiating load.

7.6.5 Microwave.cooking appliances

Microywave cooKing appliances shall be operated with all normal components such as shelves
in plage, and with a load of 1 | of tap water initially at 20 °C + 5 °C placed at the centre|of the

load-garrying surface provided-by-the-manufacturer with the EUT.

The water container shall be a cylindrical container of borosilicate glass of an external diameter
of 190 mm £ 5 mm and a height of 90 mm =+ 5 mm, see also IEC 60705 [14].

Detailed information on the measurement procedure to be used in the frequency range above
1 GHz is found in 9.4.

7.6.6 Other equipment in the frequency range 1 GHz to 18 GHz

Other equipment shall-cenferm-te comply with the limits of radiation in Clause 6 when tested
with a dummy load consisting of a quantity of tap water in a non-conductive container. The size
and shape of the container, its position in the equipment and the quantity of water contained
therein shall be varied as required to produce maximum power transfer, frequency variation or
harmonic radiation depending on the characteristics under examination.
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7.6.7 Electric welding equipment

For arc welding equipment, the welding operation during the test is simulated by loading the
equipment with a conventional load. Arc striking and stabilizing devices shall be switched on
during the emission measurements. The load conditions and the test configuration for arc
welding equipment are specified in IEC 60974-10[15].

For equipment for resistance welding, the welding operation during the test is simulated by
short-circuiting the welding circuit. The load conditions and the test configuration for equipment
for resistance welding are specified in IEC 62135-2.

The S art afthoa maoaaciiramantc accordina tao thic daocitimaoant chall ba daolavad by un i B o after
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the welding equipment under test has been taken into operation.

7.6.8 ISM RF lighting equipment

ISM RF lighting equipment shall-cenferm—te comply with the limits in 6:8)when tesfed as
delivefed by the manufacturer under normal operating conditions.-tr-casée. 6f I SM-RFE-lighting
egquipfrent; The EUT shall be operated until the magnetron oscillating frequency is stabilized.
The sfart of any measurement according to this document shall henge be delayed by af least
15 min.

7.6.9 Medium voltage (MV) and high voltage (HV) switchgear

For equipment used in medium or high voltage switchgear, the start of any measurgments
according to this document shall be delayed until switching actions related to the mfain or
primafty circuit are finished (e.g. switching actions of\breakers or disconnectors).

7.6.10 Grid connected power converters
7.6.10.1 Connection to the laboratory;AC mains or similar load

The ppwer converter under test shall-he connected to the laboratory AC mains network yia the
artificipl mains network (V-AMN) specified in 7.3.2.2, whenever possible. If such connegtion is
not pgssible or not intended, then the power converter under test can be connected|to an
appropriate resistive load and jthe laboratory AC mains network in parallel, via the attificial
mains|network (V-AMN) specified in 7.3.2.2.

Conngction to an appropriate resistive load is also recommended for power converters|solely
intended for use in island low voltage AC mains installations which are not connected to ahother
public] low voltage AC mains power distribution network. For advice, consult the instdllation
instrugtions ofthe-manufacturer EUT.

Alternptively the AC supply power for the laboratory DC power source-can may be takep from
the AC output lines of the GCPC via the V-AMN without connecting the resistive load. The
output AC power of the GCPC will be used to contribute to the required DC input power for that
GCPC, thus the resistive load is not necessary in this case, see Figure D.1.

For suitable test site configurations, see Annex D.

7.6.10.2 Connection to another appropriate load

For power converters intended to be supplied from AC power sources, the DC power port under
test shall be connected to a suitable resistive load or other adequate energy storage via an
150 Q artificial network (DC-AN) as specified in 7.3.2.3. The EUT shall be connected to an
appropriate load within the rated operational range for the respective type of EUT.

NOTE An example of a type of GCPC intended to be supplied from an AC power source is a power converter
intended for assembly into an off-board charging station for electric vehicles (EV).


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 CMV © IEC 2024 - 61—

7.6.11 Robots 11

Robots shall be tested in operating modes and under load conditions which are representative
of normal use in the intended application according to the instruction manual.

The compliance evaluation of robots shall consider each operating mode listed in Table 22, for
fixed robots, or in Table 23, for mobile robots. Either each operating mode shall be tested
separately, or an engineering analysis (which can include both measurements and analysis of
the robot’s characteristics and design) shall be performed for determining the mode of operation
that results in the highest emission level relative to the applicable limit and the final
measurement shall be performed on that mode.

Table 22 — Operation modes for fixed robots

Oferation mode Description
Mode 1 The robot is powered on but in its idle mode of operation (static state).
Mode 2 Normal operation mode at rated load, rated speed, defined maximum pose and
trajectory (e.g. cube location which refers to 6.8 of ISO 9283'1998[16]).
Similar to mode 2, but with all corresponding parameteg§)e.g., load) set at
Mode 3 . . . o
approximately the middle of their specified range.
Table 23 — Operation modes for mahile robots
Opleration mode Pesgription

Battery charging mode: the battery;eharging level is less than or equal to 20 % aft the
Mode 1 2 beginning of the test and remainsMess than 80 % for the entire duration of the tept; the
robot is in charging mode, withits main function(s) idle.

Normal operation mode at rated load and at rated speed. If the robot cannot opefate
Mode 2 2 at the same time at its rated load and rated speed, these two modes shall be
evaluated in turn.

Similar to mode 2¢but with all corresponding parameters (e.g., load) set at

a
Mode 3 approximately the.middle of their specified range.

2 If fhe robot can be placed in both\ts-hormal mode of operation and in battery charging mode at the samg time,
th¢n both mode 1 and mode 2 (or mode 1 and mode 3) can be evaluated for compliance with the limits trough
a $ingle test, with the EUT connected to AC mains power. The test report shall specify how the EU[l was
pldced in both operating mades for the test.

If, baged on the.Specific design, construction and functionality of the robot under tesf, it is
estimgted that-0ther modes of operation can create significant emissions, then these| other
modeg$ of operation should also be evaluated, in addition to the modes listed in Tablg 22 or
Table |23,

7.7 Recording of test-site measurement results
7.71 General

Any-The results obtained from measurements of conducted and/or radiated radio-frequency
disturbances shall be recorded in the test report. If the results are not recorded in a continuous
way and/or in graphical form over the frequency range observed, then the minimum
requirements to the recordings set out in 7.7.2 and 7.7.3 shall apply.

The test report shall contain a statement underlining that the measurement instrumentation
uncertainty (MIU) was determined according to CISPR 16-4-2 and was also considered when
determining compliance with the limits for the-tested-individual-equipment-or-the-numberof
items-in-the-sample-of-series-produced-equipment EUT.



When measuring robots, information is needed which operation modes shall be considered, firstly in order to give guidance to users and secondly to improve reproducibility.
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The test report may include the numerical values of the MIU which the test laboratory has
determined for each test performed. If the uncertainty budgets specified in CISPR 16-4-2 are
exceeded, then the test report shall include the numerical values of the MIU of the test
instrumentation actually used.

7.7.2 Conducted emissions

Of those conducted emissions above (L — 20 dB), where L is the limit level in logarithmic units,
the record shall include at least the disturbance levels and the frequencies of the six highest
disturbances in each observed frequency range from each mains port belonging to the EUT.
The record shall also include an indication upon which the conductor of the mains port carried
the observed disturbance(s).

7.7.3 Radiated emissions

Of thgse radiated emissions above (L — 10 dB), where L is the limit level in legarithmic| units,
the reford shall include at least the disturbance levels and the frequencies(of‘the six hlighest
disturbances in each observed frequency range. The record shall include the anptenna
polariiation, antenna height and turntable rotation position if applicable for each reported
disturbance. In case of test site measurements, the measurement distance actually selected
and used (see 6.2.2 and 6.3.2) shall also be recorded in the test report.

8 Special provisions for test site measurements (9'kHz to 1 GHz)

8.1 Ground planes

For the measurement of radiated disturbances at.an*open-area test site (OATS) and in a[ semi-
anechpic chamber (SAC) and for the measurement of conducted disturbances on any test site,
a groynd plane shall be used.

The rg¢quirements for the radiation testgite are given in 8.3 and, for the ground plane for the
measyrement of conducted disturbances, in 8.2.

The rIIationship of the equipment under test to the ground plane shall be equivalent {o that
occurting in use. Except at the-manufacturer’s EUT's intended grounding locations, a floor
standing EUT shall be insulated from the ground plane by a dielectric material with thigkness
of up {o 15 cm. Direct connection to earth (i.e. to the ground plane) shall be done

a) either according te-the-manufacturer's EUT's instructions,

b) or]if the equipment under test is fitted with a special earthing terminal, then this tefminal
shall be connected to earth (i.e. be bonded to the ground plane) with a lead as short as
popsibles:see also Figure 4.

8.2 Measurement of conducted disturbances
8.2.1 General

For the EUT's earthing and grounding conditions as well as connection to the laboratory's
electricity supply network, see 7.5.3.

The measurement of conducted disturbances-may shall be carried out using one of the following
methods:
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a) on an OATS or in a SAC, with the equipment under test having the same configuration as
used during the radiation measurement (for floor-standing equipment only);

b) above or near a-metal reference ground plane; or

c) within a screened room. Either the floor or one wall of the screened room shall act as the
reference ground plane.

Option a) shall be used where the test site contains a metal ground plane. In options b) and c)
the test unit, if non-floor-standing, shall be placed 0,4 m from the ground plane. Floor-standing
test units shall be placed on the ground plane, the point(s) of contact being insulated from the
ground plane but otherwise consistent with normal use. All test units shall be at least 0,8 m
from any other metal surface.

The riference ground terminals of the artificial networks (V-AMNs and DC-ANs) used during
the me¢asurements shall be connected to the reference ground plane with a conductor ag short
as pogsible.

The ppwer and signal cables shall be oriented in relation to the ground plane in a manner
equivglent to actual use and precautions taken with the layout of the.cables to ensuine that
spurious effects do not occur.

When|the equipment under test is fitted with a special earthing terminal, this shall be connected
to earth with a lead as short as possible. Equipment without¢special earthing terminal shall be
testedl as normally connected, e.g. any earthing being obtaified through the mains supply.

8.2.2 Measurements on grid connected power converters
8.2.2. Measurement of the disturbance voltage at AC power ports

The djsturbance voltage at the low voltagexAC power port of the power converter shall be
measyred using the usual method of measurement for disturbance voltages at AC mains|ports,
see also CISPR 16-2-1.

The d|sturbance voltage at the anciltary low voltage AC power port of the power convejter, if
applicpble, shall be measured using the usual method of measurement for voltages at AC|mains
ports, |see also CISPR 16-2-1,

For pgqwer converters which cannot be measured with the V-network (V-AMN), the distunbance
voltage at the low voltage AC mains power port can be measured with the high-impedance
voltage probe according to CISPR 16-1-2:2014, Clause 5. In this case, the laboratory AC power
source¢ shall be cohnected directly to the AC power port under test. For conditions of use|of the
high-impedance)voltage probe, see 7.3.3.

Likewdses+Alternatively, for measurements on power converters with a rated throyghput
powerl>=220 kVA _a V-netwaork (V-AMN)-can may be used as a voltage probe as specified in
7.4.4.4 of CISPR 16-2-1:2014 and CISPR 16-2-1:2014/AMD:2017. The laboratory AC power
source shall be connected to the AC power port under test via an inductance of 30 yH to 50 yH.
The inductance-may can be realized by a choke, a power cable length of 50 m, or an isolation
transformer. A suitable measurement arrangement is shown in Figure 13 and Figure 14.

Compliance with the requirements of this document can be shown in verifying that the limits of
the disturbance voltage at AC mains power ports specified in Table 2 or in Table 4 are met.

8.2.2.2 Measurement of the disturbance voltage at DC power ports
8.2.2.21 General

Measurements at DC power ports shall only-reed-to be performed on the following types of
equipment:
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a) power conversion equipment intended for assembly into photovoltaic power generating
systems;

b) grid connected power converters (GCPCs) intended for assembly into energy storage
systems.

Unless any specific operating condition is specified-by-the-manufacturer, the input conditions
for the EUT shall be adjusted resulting in maximum disturbance voltage levels.

NOTE The operating conditions;—as-defined-by-the-manufacturer; are chosen to represent the worst case emissions.

Power converters with a rated throughput power > 20 kVA shall be measured while they are
opera i i i i i idi wver to
anotheér appropriate load is possible. The DC input voltage shall be within the rated opgration
range

Wherg the power converter is intended for connection to more than one DC power string and
consefuently is furnished with more than one DC power port, measurements'of the disturbance
voltage shall be performed in sequence at each of these ports. All other*‘DC power pofts not
used ¢luring the respective measurement shall be terminated with a suitable 150 Q common
mode [termination impedance, see 7.5.3.2. Multiple ports galvanically connected in pjarallel
(such |as bus bars or strips for connection to multiple cables) are-considered to represent one
single|port only.

The d|sturbante) voltage at the DC power port of the power converter shall be measured using
the DE-AN-‘“which is specified in 7.3.2.3. Compliance with the limits shall be verified for
measyred disturbance voltage levels of both modes, i.e. for the level of the common modg¢
disturlban e e i i i bance

If the installation instructions accompanying the power converter contains information that the
DC power port is solely intended for connection to

e a battery or other kind of local DC power source and/or;

o if the power converter and a battery or other kind of local DC power source is intended for
incorporation in a higher order final equipment (comprising of one or more enclosures);

then this port can be exempted from the measurement.
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8.2.2.2.2 Measurement procedure 1

8.2.2.2.21 General

The DC-AN is used as standardized 150 Q common mode termination of the EUT and as
decoupling network to the laboratory DC power source. A typical measurement arrangement is
shown in Figure 11.

8.2.2.2.2.2 Compliance criterion

Compliance with the requirements of CISBR"11 can be shown in verifying that the limits
disturlbance voltage specified in Table 3\or in Table 5 are met.

8.2.2.2.3 Measurement procedure 2

8.2.2.2.3.1 General

For mgasurements on power converters with a rated throughput power > 20 kVA, a DC-A

be us¢d as voltage prope. For an adequate decoupling of the EUT from the DC power s
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Figure 11 — Typical arrangement for measurement of conducted disturbancej‘
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It is up to the operator of the laboratory to ensure that the measurement results obtained with such
measurement arrangements are not obstructed or invalidated by dominating disturbances from the laboratory
DC power source. Appropriate EMI filters can be used to decouple the EUT from the DC power source. But be aware
not to apply too heavy additional common mode capacitive loading to the EUT. Further guidance on suitable
decoupling of the laboratory DC power source from the measuring arrangement can be found in Annex E.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 66 - CISPR 11:2024 CMV © IEC 2024

Plus

pole ©
. 4 © ®© @

GCPC under DC power
. EUT
test 2/1;1:5 port CDN AE port source

-m

8.2.2.

Meast
DC-AN

With t
conve

8.2.2.

The d
DC po

Care {
meas\
away
of the
Figursg

Measuring port
(Voltage probe) IEC

LV DC power ports with the DC-AN used as termination and voltage probe

p.3.2 Measurement of the common mode (CM) disturbance voltage

rements of the disturbance voltage at the DC power port_shall be carried out w
| used as voltage probe, see Figure 12, Figure 13 and Figure 14.

he DC-AN, the common mode disturbance voltage at’the DC power port of the
rter shall be measured.

p.3.3 Measurement of the common mode (CM) disturbance current

ommon mode disturbance current at.the& DC power cable leading to the labg
wer source shall be measured using a current probe according to CISPR 16-1-2.

hall be taken in order not to alterithe termination conditions of the EUT when perfq
rements with the current probé.The current probe shall be located a maximum of

CM disturbance voltage.-‘A.suitable measurement arrangement is shown in Figure 1
14.

gure 12 — Typical arrangement for measurement of conducted disturbances at
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Figure 13 — Typical arrangement for measurement’of conducted
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Figure 14 — Typical arrangement for measurement of conducted disturbances at LV DC
power ports with a DC-AN used as voltage probe and with a current probe — 3D diagram

8.2.2.2.3.4 Compliance criteria

For measurements according to Figure 13, compliance with the limits shall be verified for the
measured common mode disturbance voltage and the measured common mode disturbance
current. The EUT meets the requirements of this document if it can be shown that it meets both
the limits of the disturbance voltage and the disturbance current specified in Table 3.
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8.2.3 Handheld equipment which is normally operated without an earth connection

For this equipment, additional measurements shall be made using the artificial hand described
in 7.3.5.

The artificial hand shall be applied only on handles and grips and those parts of the appliance
specified as such by the—manufacturer product specification. Failing the—manufacturer's
specification, the artificial hand shall be applied in the following way.

The general principle in applying the artificial hand is that the metal foil shall be wrapped around
all handles (one artificial hand per handle), both fixed and detachable, supplied with the
equiprrert

Metalyork which is covered with paint or lacquer is considered as exposed metalwork*and shall
be dirg¢ctly connected to the terminal M of the RC element.

When|the casing of the equipment is entirely of metal, no metal foil is needed; but the terminal
M of the RC element shall be connected directly to the body of the equipment.

When|the casing of the equipment is of insulating material, a metal fail*'shall be wrapped ground
the handles.

When|the casing of the equipment is partly metal and partly insulating materials, and has
insulafing handles, a metal foil shall be wrapped around-the handles.

8.3 |OATS and SAC for measurements in the range 9 kHz to 1 GHz
8.3.1 General

The radiation test site shall be flat, free ofSoverhead wires and nearby reflecting strugtures,
sufficiently large to permit adequate sepatration between the antenna, test unit and reflecting
structlires.

A radiftion test site which meets(the criteria is within the perimeter of an ellipse having a|major
axis gqual to twice the distance between the foci and a minor axis equal to this digtance
multiplied by the square rgot.of three-times-of-this-distance. The equipment under test apd the
measuring equipment are-placed at each of the foci respectively. The path length of any ray
reflected from an object-on the perimeter of this radiation test site will be twice the length|of the
direct [path length between the foci. This radiation test site is depicted in Figure 15.
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Figure 15 — Radiation test site

For the 10 m test site, the natural ground plane shall be augmented with a ground plane of
metal which shall extend at least 1 m beyond the boundary of.the equipment under test pt one
end and at least 1 m beyond the measurement antenna and its supporting structure at thg other
end (gee Figure 16). The ground plane shall have no veids or gaps other than any perfonations
which|do not exceed 0,1 A at 1 GHz (about 30 mm).
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Figure 16 — Minimum size of metal ground plane

8.3.2  Validation of the radiation test site (9 kHz to 1 GHz)

Test sites shall be validated according to CISPR 16-1-4 in the frequency ranges where the
standard defines requirements.

8.3.3 Disposition of equipment under test (9 kHz to 1 GHz)

For the EUT's earthing and grounding conditions as well as connection to the laboratory's
electricity supply network, see 7.5.3.1 or 7.5.3.2.

If it is possible to do so, the equipment under test shall be placed on a turntable. The separation
between the equipment under test and the measuring antenna shall be the horizontal distance
between the reference point of the measuring antenna and the nearest part of the boundary of
the equipment under test in one rotation.
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8.3.4 Radiation measurements (9 kHz to 1 GHz)

The separation distance between the antenna and the equipment under test shall be as
specified in Clause 6. If the field strength measurement at a certain frequency cannot be made
at the specified distances because of high ambient noise levels (see 7.2), measurements at this
frequency may be made at a closer distance but not less than 3 m. In this case, the test report
shall record the distance actually used and the circumstances of the measurement.

For equipment under test located on a turntable, the turntable shall be rotated fully with a
measurement antenna oriented for both horizontal and vertical polarization. The highest
recorded level of the electromagnetic radiation disturbance at each frequency shall be recorded.

For equuipment under test not located on a turntable, the measurement antenna-shall be
positigned at various points in azimuth for both horizontal and vertical polarizationsCar¢ shall
be taken that measurements be taken in the directions of maximum radiation and._the hiighest
level gt each frequency be recorded.

NOTE |At each azimuthal position of the measurement antenna, the radiation test sitenreqlirements spegified in
8.3.1 afe met.

8.4 |Alternative radiation test sites for the frequency range 30 MHz to 1 GHz

Measdyrements may be performed on radiation test sites which do not have the physical
charagteristics described in 8.3. Evidence shall be obtained to show that such alternative sites
will yigld valid results. An alternative radiation test site in thefrequency range 30 MHz to | GHz
is acceptable if the horizontal and vertical site attenuafioh measurements made as per(6.3 of
CISPR 16-1-4:2010/AMD1:20422019 are within +4 dB of the theoretical site attenuation as
given jn Table 2 of CISPR 16-1-4:2046/AMDB+:20422019.

Alternptive radiation test sites shall allow for;@nd be validated for, the measurement distance
in the|frequency range 30 MHz to 1 GHz specified elsewhere in Clause 6 and/or Claude 8 of
this dgocument.

8.5 [FAR for measurements in the'range 30 MHz to 1 GHz

A fully}-anechoic room (FAR) used for measurement of radiated disturbances in the frequency
range|30 MHz to 1 GHz shall comply with the requirements in CISPR 16-1-4.

The upe of the FAR ,is.restricted to table-top equipment. The size of the EUT suitable| to be
measyred in a FAR.is-limited by the validated test volume of the given FAR. The test volime of
the FAR is validafed according to CISPR 16-1-4, and documented in the site validation rgport.

NOTE |For measurements at 3 m separation distance, this validated test volume will likely limit the applicgbility of

the FAR to-simall-size-equipment,see-definition3-47 small EUT (see 3.1.32).

For
descrlbed in 8 3 for measurements on an OATS orina SAC Further mformatlon on performance
of emission measurements in a FAR in the range 30 MHz to 1 GHz is found in 7.4 of
CISPR 16-2-3:2018/AMB-2:26142016.

9 Radiation measurements: 1 GHz to 18 GHz

9.1 Test arrangement

The equipment under test shall be placed on a turntable at a suitable height. Power at the
normal voltage shall be supplied. For the EUT's earthing and grounding conditions as well as
connection to the laboratory's electricity supply network, see 7.5.3.
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9.2

Receiving antenna

The measurements shall be made with a directive antenna of small aperture capable of making
separate measurements of the vertical and horizontal components of the radiated field. The
height above the ground of the centre line of the antenna shall be the same as the height of the
approximate radiation centre of the equipment under test. The distance between the receiving
antenna and the EUT shall be 3 m.

However, a 10 m measurement may also be used, provided the entire measurement system
(from the antenna to the measurement instrument) has sufficient sensitivity to detect EUT

emissi

ons that are at least 6 dB below the applicable limit, in the specified limit detector.

9.3

Test s

9.4
9.4.1
9.4.1.

The m
shall

The u

Theg

for gliidance. Measurements shall be madé&’ with the antenna in both horizonta

subse]
shall G
level g

may c

9.4.1.
A flow

Validation-and-calibration of test site
ites shall be validated according to CISPR 16-1-4.

Measuring procedure
General
General requirements for both group 1 and group 2%equipment

easurements shall take place in free-space conditions, i.e) the reflections on the ¢
ot influence the measurements, see CISPR 16-1-4.

bage of absorbers shall be done according to CISRR 16-2-3.

bneral measuring procedure above 1 GHz specified in CISPR 16-2-3 should be con

uenthy vertical polarizations. In both cases, the turntable with the equipment und
e rotated. It shall be ascertained that;*"when the equipment under test is switched ¢

bn be significantly affected.

p Flowchart for measurements on group 2 equipment

chart showing the measurement procedure is shown in Figure 17.

round

sulted
| and
br test
ff, the

f background noise is at least 10 dB*below the reference limit, since otherwise the r¢ading
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Peak measurements (9.4.3)
(Table 17, 120 seconds, every 30°)

;

Peak < Table 17
limits?

Choice of user of the standard

Final Log-AV Final APD
weighted measurements weighted measurements
(9.4.4.2) (9.4.4.3)

Table 18 Table 19

Final result
< Table 19 limits?

Final result
< Table 18 limits?

Yes No Yes No

\i
Pass Fail Pass Fail

IEC

Figure 17 — Decision tree for the measurement,of.emissions from 1 GHz to 18 GHz
of group 2 equipment operating at frequencies above 400 MHz

9.4.2 Operating conditions of the EUT (grQup 2 equipment only)

For mlicrowave ovens, a warm-up periodtof at least 5 min shall be performed befofe the
measyrement.

For all measurements, the starting phiase of the EUT (a few seconds)-iste shall be ignoned.

During the measurements, the-microwave oven under test is operated at maximum micrpwave
power| setting.

Some|microwave ovens automatically turn to an intermittent operation mode if operate;ﬂ for a
long time at their<highest microwave power setting. In such cases, the measurement shall be
stoppgd for a while to allow cooling down until the microwave oven is able to operatq at its
maximum power setting without intermittence.

During thermeasurement, the water load should be exchanged to cold water before it starts to
boil. Forfoadcomditionsof microwave ovens during the measurements, See atso 7.6.9.

9.4.3 Peak measurements (group 2 equipment only)

Peak measurements in the range above 1 GHz shall be made for both polarizations of the
antenna with the azimuth of the EUT varying every 30° (starting position perpendicular to the
front surface plane of the EUT, i.e. in a position perpendicular to the front door, in case of
microwave ovens). At each of these 12 positions, a measurement in maximum-hold mode over
the full frequency range 1 GHz to 18 GHz shall be made for a period of 2 min.

During the measurement, the water load should be exchanged to cold water before it starts to
boil. The measurement at the particular frequency where this happened-reeds-te shall be re-
started.
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NOTE 1 If the measurements are carried out in frequency subranges, the measurement time for each subrange is
accordingly shorter. For example, the measuring time for a subrange 1 GHz to 2,4 GHz would be about 10 s and the
time for a subrange 2,5 GHz to 18 GHz would be about 110 s.

If the emissions from the EUT in this frequency range are very stable, the measurement time at
each azimuth/polarization may be reduced, e.g. to 20 s.

The obtained measurement result(s) shall be compared to the peak limit (see Table 17).

If the EUT passes the peak measurement, then the final test result is PASS, see Figure 17.

If the EUT does not pass the peak measurement, final weighted measurements shall be carried
out, sée Figure 17.

NOTE 4 In the frequency range 11,7 GHz to 12,7 GHz, in some countries unwanted emissions from\SM eqyiipment
can cayse radio frequency interference for reception facilities of satellite broadcasting systemsxeven whgen they
comply |with the limits for the final weighted measurements.

9.4.4 | Weighted measurements (group 2 equipment only)
9.4.4. General

In casps where readings obtained during the peak measurementin’/the range 1 GHz to 1B GHz
exceef the limits specified in Table 17, an additional series of'\measurements with a weighting
function shall be performed.

In preparation of the final measurement, the whole freguency range shall be divided into [ sub-
ranges from 1 GHz to 18 GHz, in accordance with Table 24.

For eyery subrange where the EUT did not megét the limits of Table 17, identify the frequency
of the|highest emission level from the peak measurements. These frequencies are the fentre
frequgncies to be used for the series of weighted measurements, as shown in Table 24.

Table 24 — Frequency subranges to be used for weighted measurements

Harmonics of2y45 GHz Frequency sub-ranges
Order no. GHz
Not defined 1,0t0 2,4
2 2,5t06,125 2

3 6,125 to 8,575
4 8,575 to 11,025
5 11,025 to 13,475
6
7

13,475 to 15,925
15,925 to 18,0

8 Measurements in the ISM band 5,720 GHz to 5,880 GHz are excluded, see
Table 1.

For demonstration of the fluctuating nature of a disturbance, two alternative methods for
weighted measurements are available, see also decision tree in Figure 17.

In any situation where it is necessary to re-test the equipment, the measuring method originally
chosen shall be used in order to ensure consistency of the results.

During the measurement, the water load should be exchanged to cold water before it starts to
boil. The measurement at the particular frequency where this happened-reeds-te shall be re-
started.
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9.4.4.2 Log-AV weighting according to Table 18

Weighted measurements with the Log-AV method (see Table 18) shall be performed at the
azimuth position of the EUT and with the antenna polarization where the maximum peak
emission occurred during the preliminary measurement. A minimum of 5 consecutive sweeps
in max-hold mode shall be performed.

These weighted measurements shall be performed with the spectrum analyzer in logarithmic
display mode (using the logarithmic amplifier, not a mathematical unit conversion of the
displayed values).

NOTE A _video bandwidth of 10 Hz fngn’rhnr with Ings\rifhmin am'nlifir'sl’rinn lnrr'n/irh:r: a level closer to the verage

level of|the measured signal in logarithmic values. This result is lower than the average level that would be optained
in lineaf mode.

Measyrements with the Log-AV weighting function shall be performed in the’ frequency
subranges (see Table 24) where the EUT did not meet the limits of Table 17 around the gentre
frequgncies identified in the previous step, within a frequency span of 20 MKz,

Comppare the measurement results to the limits of Table 18.

If the EUT passes the measurement with the Log-AV weighting function (Table 18), then the
final tg¢st result is PASS, see Figure 17.

9.4.4.3 APD weighting according to Table 19

As an|alternative to 9.4.4.2, an APD measurement.for a period of 30 s shall be performed at
the azimuth of the EUT and the polarization of the antenna where the maximum emissign was
found [during the preliminary peak measurements, Measurements shall be made at the following
5 spof frequencies:

o
f, + 5 MRz, f, - 5 MHz,
fo A0 MHz, f. - 10 MHz,

where| f; is the frequency-with the highest peak emission in one of the frequency subranges,
defingld in Table 24, see 9.4.4.1.

Comppgre the measurement results to the limits of Table 19.

If the EUT\passes the measurement with the APD weighting function (Table 19), then th final
test rgsulivis PASS, see Figure 17. r

10 Measurement in situ

For equipment which is not tested on a radiation test site, measurements shall be made after
the equipment has been installed on the user's premises. Measurements shall be made from
the exterior wall outside the building in which the equipment is situated at the distance specified
in 6.4.

Measurements in situ at the place of operation of the equipment to be assessed shall be
performed and documented in accordance with 7.7 of CISPR 16-2-3:20406-2016 and
CISPR 16-2-3:2016/AMD1:2019. Further advice for in situ measurements is also found in
CISPR TR 16-2-5 [17].
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The number of measurements made in azimuth shall be as great as reasonably practical, but
there shall be at least four measurements in orthogonal directions, and measurements in the

directi

on of any existing radio systems which-may can be adversely affected.

For the larger commercial microwave ovens, it is necessary to ensure that the measurement
results are not affected by near field effects. CISPR 16-2-3 should be consulted for guidance.

11 Safety precautions for emission measurements on ISM RF equipment

ISM RF equment is mherently capable of emitting levels of eIectromagnetlc radlatlon that are

12 Measurement uncertainty

Determining compliance with the limits in this document shall be based,on’the results

compl

instrumentation uncertainty.

Wherqg
specif]
of con

instrumentation uncertainty in accordance with CISPR-16-4-2. Calculations to determi

measl
uncert

the te

For in
the un

NOTE
to-be ta

|pment should be checked W|th a swtable rad|at|on monitor.

ance measurements taking into account the considerations’ on measur

guidance for the calculation of the instrumentation uncertainty of a measuren
ed in CISPR 16-4-2 this shall be followed, and for thesé méasurements the determi
pliance with the limits in this document shall take into consideration the measur

rement result and any adjustment of the test{result required when the test labg
ainty is larger than the value for Uggpr givemin CISPR 16-4-2 shall also be inclu

5t report.

situ measurements, the contribution of uncertainty due to the site itself is exclude
certainty calculation.

When performing measurements at'distances less than 10 m, higher measurement uncertainties-m{
ken-intoacecount can occur.

he ISM

of the
ement

ent is
nation
ement
he the
ratory
ded in

4 from

hy—have
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Annex A
(informative)

Examples of equipment classification 12

General

Many types of equipment in the scope of this document contain two or more types of
interference sources, for example an induction heater might incorporate semiconductor
rectifiers in addition to its heating coil. For testing purposes, the equipment is defined in terms

of the| purpose for which it was designed. For example, the induction heater incorpgrating
semicpnductor rectifiers is tested as an induction heater (with all disturbances méeting the
presclibed limits whatever the source of disturbance) and is not tested as (if;Nit were a
semicpnductor power supply.
The document gives general definitions of group 1 and group 2 equipment and for official
purposes the group to which a particular piece of apparatus belongs-shallbe is identified from
these definitions. It will, however, be helpful to users of the document’to have a comprehgensive
list of |types of apparatus which have been identified as belonging to a particular group. This
will also help in developing the specification where variations in-fest procedures-may ¢an be
found |by experience to be necessary in dealing with specific types of apparatus.
The ligts of group 1 and group 2 equipment given in A.2.afnd A.3 are not exhaustive.
A.2 | Group 1 equipment
A.2.1 General Group 1 equipment
Groupl 1 equipment contains—al the equipment in the scope of this document which |is not
classified as group 2 equipment.
Genenlal Examples:

Laboratory equipment

Medical electrical equipment

Scientificequipment

Semiconductor converters

Indastrial electroheating equipment with operating frequencies less than or equal

t0 '9'kHz

Machine tools

Industrial process measurement and control equipment

Semiconductor manufacturing equipment
A.2.2 Detailed Group 1 equipment

Examples: Signal generators, measuring receivers, frequency counters, flow meters,

spectrum analysers, weighing machines, chemical analysis machines, electronic
microscopes, switched-mode power supplies and semiconductor converters
(when not incorporated in an equipment), semiconductor rectifiers/inverters, grid
connected power converters (GCPC), DC-DC converters for solar panels,
resistance heating equipment with built-in semiconductor AC power controllers,
arc furnaces and metal melting ovens, plasma and glow discharge heaters, X-ray
diagnostic equipment, computerized tomography equipment, patient monitoring
equipment, ultrasound diagnostic and therapy equipment, ultrasound washing
machines, regulating controls and equipment with regulating controls
incorporating semiconductor devices with a rated input current in excess of 25 A


This annex is updated in particular with respect to equipment used in solar systems and for wireless power transfer.
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per phase, industrial automated guided vehicle (AGV) without wireless
transfer

power

NOTE Though AGV can be considered as vehicles, due to their sole use in industrial environments they are
considered as industrial products in the scope of this document. Future types of AGV for the residential environment

are inte

A3

A.3.1

nded to be covered by CISPR 12 [12] (keyword: autonomous driving).
Group 2 equipment

General Group 2 equipment

Group 2 equipment contains-all the ISM RF equipment in which radio-frequency energy in the

frequd
the fo
mater

Genef

A.3.2

Exam|f

m of electromagnetic radiation, inductive and/or capacitive coupling, for the treati
al, for inspection/analysis purposes, or for transfer of electromagnetic energy,

al Examples:

Microwave-powered UV irradiating apparatus
Microwave lighting apparatus

Industrial induction heating equipment operating at frequencies above 9 kH
Inductive or capacitive power transfer/charging equipment @
Dielectric heating equipment

Industrial microwave heating equipment

Microwave ovens

Medical electrical equipment

Electric welding equipment

Electro-discharge machining (EDM) equipment

Demonstration models for education and training

a8 Inductive or capacitive power transfer apparatus normally subject to this document, but
part of equipment subject.to other CISPR standards is excluded from the scope of this do

Detailed Group 2 equipment

b/les:  Metal melting, billet heating, component heating, soldering and brazin

ncy range 9 KAz to 400 GHz I1s intentionally generated and used or only used locally, in

ent of

forming
ument.

g, arc

welding, arc\‘stud welding, resistance welding, spot welding, tube w
industrial(laser oscillator exited by high-frequency discharge, wood gluing,

transformers, belt generators, etc.

Iding,
lastic

welding,._plastic preheating, industrial food processing;—biseuit and baking, food
thawing, paper drying, textile treatment, adhesive curing, material prehegating,
shoft=wave diathermy equipment, microwave therapy equipment, magnetic
resonance imaging (MRI), medical HF sterilizers, high-frequency (HF) suirgical
equipment, crystal zone refining, demonstration models of high-voltage|Tesla
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This annex on precautions to be observed when using a spectrum analyzer was historically introduced when the first spectrum analyzers were used for EMC measurements. The information in this Annex is no longer needed as test engineers are meanwhile familiar with the usage of spectrum analyzers. General information when using spectrum analyzers can be found in the CISPR 16 series.
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Annex B
(normative)

Measurement of electromagnetic radiation disturbance
in the presence of signals from radio transmitters

For equipment under test having a stable operating frequency so that the reading of the CISPR
quasi-peak measuring receiver does not vary by more than + 0,5 dB during measurement, the
electric field strength of the electromagnetic radiation disturbance can be calculated sufficiently
accurately from the expression:

11 _ 11 11
Eg' = E}' - E]

E, is|the electromagnetic radiation disturbance (pV/m);
E; is|the measured value of electric field strength (uV/m);

is|the electric field strength of the radio transmitter signal (uV/m).

In mogt cases the results of radiated emission measurements afejexpressed in logarithmi¢ units,
for exgmple dB(pV/m). Those results shall be converted intodinearly expressed values (uV/m)
beforgq applying the above formula.

The fdrmula has been found to be valid when unwanted signals are from AM or FM sound and
televidion transmitters having a total amplitude up to'twice the amplitude of the electromagnetic
radiation disturbance which-is-te shall be measured.

It is aflvisable to restrict the use of the formula to cases where it is not possible to avqgid the
disturIing effect of radio transmitters:<f the frequency of the electromagnetic radiation
disturlbance is unstable then a panoramic receiver or spectrum analyzer should be usef, and
the fofmula is not applicable.
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This annex is removed as it covers general information on the propagation of electromagnetic waves which is not specific to equipment in the scope of this standard.

https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 CMV © IEC 2024

CA

General

—-81-—

Annex C
(informative)

Recommendations of CISPR for protection
of certain radio services in particular areas

The ITU develops usage provisions aiming at the efficient use of the radio frequency spectrum

and |

opera
areas'
ITU pr
to ind

ent. Apart from these provisions, additional ITU provisions—may can apply f
ion and use of individual ISM RF applications in particular environments,.i.e: in "par
, Wwhich are not addressed in the main body of this document. The CISRR regards
ovisions and their national derivatives as recommendations since they-pay can only
vidual ISM RF applications used in particular areas under in situ g¢onditions.

vidual
and/or
of this
br the
ticular
these

apply

C.2 |[|Recommendations for protection of safety-related radio services
ISM RF equipment should be designed to avoid fundamental operations or radiation of high-
level gpurious and harmonic signals in bands used for safety-related radio services. Aflist of
these [pands is provided in Table C.2.
NoTE-LFor the protection of specific safety-related radio services, in particular areas, an
indiviqual installation can be required to meet the limits specified in Table C.1.
Tablg C.1 — Limits for electromagnetic.radiation disturbances for in situ measurements
to protect specific safety-related radio services in particular areas
Measuring distance D from the outeff face
Limits of the exterior wall outside the buildjng in
which the equipment is situated
Frequency range
Electric field Magnetic field
MHz Distance D
Quasi-peak Quasi-peak
m
dB(uV/m) dB(uA/m)
0,283 5 to 0,526)5 - 13,5 30
74,6 to 75,4 30 - 10
108(t0,437 30 - 10
242,9540 243,05 37 - 10
328,6 to 335,4 37 - 10
960 to 1 215 37 - 10
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Table C.2 — Frequency bands allocated for safety-related radio services

Frequency
Allocation/Use
MHz
0,010 to 0,014 Radionavigation (Omega on board ships and aircraft only)
0,090 to 0,11 Radionavigation (LORAN-C and DECCA)

0,283 5 t0 0,526 5
0,489 to 0,519

1,82 to 1,88

2,173 5t02,190 5
2,090 55 to 2,091 05

Aeronautical radionavigation (non-directional beacons)

Maritime safety information (coastal areas and shipboard only)

Radionavigation (LORAN-A region 3 only, coastal areas and on board ships only)
Mobile distress frequency

Emergency position indicating radio beacon (EPIRB)

3,02115 to 3,027 5
4,122]to 4,210 5
5,678[5 to 5,684 5
6,212[to 6,314
8,288 to 8,417
12,287 to 12,579 5
16,417 to 16,807
19,68 to 19,681
22,37% 5t0 22,376 5
26,1 tp 26,101

70 to $20

74,6 tp 75,4

108 tg 137

136 tg 200

136 tg 174
156,2to 156,837 5
242,9]to 243,1
328,6to 335,4

Aeronautic mobile (search and rescue operations) A

Mobile distress frequency C)@

Aeronautic mobile (search and rescue operations)

Mobile distress frequency (l/b‘
Mobile distress frequency (19
Mobile distress frequency '\

Mobile distress frequency

Maritime safety information (coastal areas and ShlpbO@g‘
Maritime safety information (coastal areas and shi d only)
Maritime safety information (coastal areas and Q@oard only)
TETRAPOL

Aeronautical radionavigation (marker be@*

Aeronautical radionavigation (108 MHQO 118 MHz VOR, 121,4 MHz to 123,5 MHE
distress frequency SARSAT uplink, \\\w MHz to 137 MHz air trafflc control)

Project 25 s\\)

EDACS \(\Q)

Maritime mobile distress frgquency

Search and rescue S#\@AT uplink)

Aeronautical radlo&g%atmn (ILS glideslope indicator)

360 tg 520 Project 25

380 tq 385 Air- Ground'\KéTperatlon (AGA)

380 t 430 TETRA1

380 tq 512 EDA .

390 tq 395 ound-Air operation (AGA)

399,9 to 400,05 Gydionavigation satellite

406 tq 406,1 } ‘Search and rescue (emergency position-indicating radio beacon (EPIRB), SARSAT
uplink)

410 tq 415 O GoTa

410 td 430 % CDMA-PAMR

420 to GoTa

450 to 470 TETRAT;, CDMA-PAMR

452 to 457,5 GoTa

462 to 467,5 GoTa

746 to 870 Project 25; TETRAPOL

806 to 821 DIMRS; EDACS; FHMA; GoTa

824 to 849 GoTa

850 to 860 IDRA

851 to 866 DIMRS; EDACS; FHMA; GoTa

869 to 894 GoTa

870 to 876 CDMA-PAMR

870 to 888 TETRA1; TETRAPOL

896 to 901 EDACS; FHMA

905 to 915

IDRA
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Frequency i
MHz Allocation/Use

915 to 921 CDMA-PAMR

915 to 933 TETRA1; TETRAPOL

935 to 940 EDACS; FHMA

960 to 1 238 Aeronautical radionavigation (TACAN), air traffic control beacons

1300 to 1 350 Aeronautical radionavigation (long range air search radars)

1453 to 1477 IDRA

1501 to 1525 IDRA

1544 to 1 545 Distress frequency-SARSAT downlink (1530 MHz to 1544 MHz mobile satellite
downlink can be pre-empted for distress purposes)

1 545]to 1 559 Aeronautical mobile satellite (R)

15590 1610 Aeronautical radionavigation (GPS)

1610Jto 1 625,5 Aeronautical radionavigation (radio altimeters)

1645)5 to 1 646,5 Distress frequency-uplink (1626,5 MHz to 1645,5 MHz mobile satethie”uplink can|be
pre-empted for distress purposes)

1646)5 to 1 660,5 Aeronautical mobile satellite (R)

1850fto 1910 GoTa

1920fto 1 980 GoTa

1930to 1 990 GoTa

2110fto 2 170 GoTa

2 700}to 2 900 Aeronautical radionavigation (terminal air traffife/control radars)

2 900fto 3 100 Aeronautical radionavigation (radar beaebngs*— coastal areas and shipboard only)

4 200Jto 4 400 Aeronautical radionavigation (altimeters)

5 000}Jto 5 250 Aeronautical radionavigation (migrowave landing systems)

5 350[to 5 460 Aeronautical radionavigation (aiphorne radars and beacons)

5600}Jto 5 650 Terminal Doppler weather radar — wind shear

9 000}to 9 200 Aeronautical radionavigatioh (precision approach radars)

9 200Jto 9 500 Radar transponders formaritime search and rescue. Maritime radar beacons and
radionavigation radars. Airborne weather and ground mapping radar for airborne
radionavigation, particularly under poor visibility conditions

13 25¢ to 13 400 Aeronautical ragdionavigation (Doppler navigation radars)

C.3 | Recommendations for protection of specific sensitive radio services

For the protectiontef*specific sensitive radio services, in particular areas, it is recommengded to
avoid fundamentaloperations or the radiation of high level harmonic signals in the bands.|Some
examples of these bands are listed for information in-Annrex-G Table C.3.

NOTE |For _the protection of specific sensitive services, in particular areas, national authorities can fequest
additional-suppression—measures—or—desigrated—separation—zonres—for—eases—where—harmfui—interferenee—n can

occur.
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Table C.3 — Frequency bands allocated for sensitive radio services

Frequency

MHz

Allocation/Use

0,1357 to 0,137 8
0,472 t0 0,479

Amateur radio services

Amateur radio services

1,80 to 2,00 Amateur radio services

3,50 to 4,00 Amateur radio services

5,25 to 5,45 Amateur radio services

7,00 toZ.30 Amateur radio services

10,100 to 10,150 Amateur radio services A
13,36 [to 13,41 Radio astronomy O®
14,00 fto 14,35 Amateur radio services b&
18,068 to 18,168 Amateur radio services (19(1/
21,00 [to 21,45 Amateur radio services N N
24,891to 24,99 Amateur radio services Q:\

25,5 tp 25,67 Radio astronomy %Q

28,00]to 29,7 Amateur radio services C)\

29,3 tp 29,55 Satellite downlink (Amateur Radio Satellite Seéces)

37,5 tp 38,25 Radio astronomy <(

50 to 4 Amateur radio services QQ

70,0t 70,5 Amateur radio services 5\\)\'\

73 to [4,6 Radio astronomy Q)

137 tg 138 Satellite downlink \\S\

144 tg 146 Amateur radio service‘SQ)

145,8]to 146 Satellite downlink Aﬁ&eur Radio Satellite Services)

149,91to 150,05 Radionavigatiqiis\r ellite downlink

240 td 285 Satellite dm@l‘mk

322 tg 328,6 Radio as omy

400,0% to 400,15 Sta@vd‘frequency and time signal

400,1% to 402 Ilite downlink

402 tg 406 @pSatellite uplink 402,5 MHz

406,1]to 410 Q‘ Radio astronomy

430 to 440 Amateur radio services

435 t9 4%0 Satellite downlink (Amateur Radio Satellite Services)

608 t R\" Radio-astrenomy

1215to 1 240
1 240 to 1 300
1260to 1 270
1 350 to 1 400
1400 to 1 427
1 435to 1 530
1 530 to 1 559
1 559to 1610
1610,6to 1 613,8
1660to1 710

Satellite downlink

Amateur Radio Services

Satellite uplink

Spectral line observation of neutral hydrogen (radio astronomy)
Radio astronomy

Aeronautical flight test telemetry

Satellite downlink

Satellite downlink

Spectral line observations of OH radical (radio astronomy)

1 660 MHz to 1 668,4 MHz: Radio astronomy 1 668,4 MHz to 1 670 MHz: Radio
astronomy and radiosonde 1 670 MHz to 1 710 MHz: Satellite downlink and
radiosonde

CISPR 11:2024 CMV © IEC 2024
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Frequency Allocation/Use
MHz
1718,8t0 1 722,2 Radio astronomy
2 200 to 2 300 Satellite downlink
2 300 to 2 450 Amateur radio services
2 310 to 2 390 Aeronautical flight test telemetry
2 655 to 2 900 2 655 MHz to 2 690 MHz: Radio astronomy and satellite downlink
2 690 MHz to 2 700 MHz: Radio astronomy
3 260 to 3 267 Spectral line observations (radio astronomy)
3 332|to 3 339 Spectral line observations (radio astronomy) A
3 345|8 to 3 358 Spectral line observations (radio astronomy) @
3 400]to 3 475 Amateur radio services b‘o
3 400|to 3 410 Satellite downlink Q(l/
3 600]to 4 200 Satellite downlink '\.(]/
4 500]to 5 250 4 500 MHz to 4 800 MHz: Satellite downlink N
4 800 MHz to 5 000 MHz: Radio astronomy QQ~
5 000 MHz to 5 250 MHz: Aeronautical radionavi%\%
5 650[to 5 950 Amateur radio services g\
6 650|to 6 675,2 Radio astronomy << O
7 250]to 7 750 Satellite downlink Q
8 025]to 8 500 Satellite downlink \\Q
10 00p to 10 500 Amateur radio services ‘\\)
104 5p to 10 500 Satellite downlink \\S\Q)
10 60p to 12 700 10,6 GHz to 10,7 GHz: io astronomy

10,7 GHz to 12,2 GI—Q‘&tellite downlink
12,2 GHz to 12,7@2: Direct broadcast satellite

14 47D to 14 500 Spectral line rvations (radio astronomy)
15 35p to 15 400 Radio as@}\omy
17 70p to 21 400 Sateltite downlink
21 40p to 22 000 ast satellite (Region 1 and Region 2)

t“(Region 1) (22,81 GHz to 22,86 GHz is also radio astronomy) 23,0 GHz to 23,07 GHz:

22 01p to 23 120 @ ,01 GHz to 22,5 GHz: Radio astronomy 22,5 GHz to 23,0 GHz: Broadcast satellite
Q~ Fixed/intersatellite/mobile (used to fill in the gap between frequency bands) 23,07 GHz

to 23,12 GHz: Radio astronomy

23 60p to @ Radio astronomy

24 00)@4 500 Amateur radio services

31 200 to 31 800 Radio astronomy

36 430 to 36 500 Radio astronomy

38 600 to 40 000 Radio astronomy

above 400 GHz Numerous bands above 400 GHz are designated for radio astronomy, satellite

downlink, etc.
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This annex related to safety-related radio services is merged with the annex dealing with sensitive radio services into the new Annex C.
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This annex is deleted as it was agreed that statistical assessment should not be part of a standard dealing with measurements. Statistical assessment can be part of conformity assessment and therefore the information of this annex will be moved onto the CISPR B dashboard as guidance document to users.
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Specifications of a DC artificial network were necessary when introducing measurements on DC ports of high power equipment in the previous editions of this standard. This annex is deleted as all the relevant information is meanwhile available in the basic standard CISPR 16-1-2.
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Annex D
(informative)

Measurements on Grid Connected Power Converters (GCPC) —
Setups for an effective test site configuration

D.1 General information and purpose

For measurement of dlsturbance termlnal voltages on gnd connected power converters (G

2024

CPC)

intended ations
(see pssary
on th power

The DC power is fed into the DC input power ports of the GCPC, and not. consumed |in the

he AC

power| output from the GCPC is not consumed by a resistive load etc.;\the AC power dqurrent
can regversely be carried into the laboratory AC power source, and so-the equipment-may can
be damaged. In addition, there are some countries where reverse pawer flow into the AC [mains
is restricted or prohibited by national law and regulations. Thus,.the' global setup of the test site

used for the measurements needs attention, and a proper and appropriate setup-may caf

even

enablg simplification of the test arrangement and configuration for the equipment under test

(EUT)} Examples of suitable setups for the test site are described below.

D.2 |Setup of the test site

D.2.1 Block diagram of test site

The measurement arrangement and configuration for the EUT can be simplified by use of

a test

site hgving a configuration as shown in Figure D.1 orin Figure D.2. For this setup, the AC putput

of the [GCPC is connected to the AC‘input of the laboratory DC power supply through the \

-AMN

used In the measurement arrangeément. The laboratory DC power supply converts AC [power
into DL power, and it is supplied:to the DC input of the GCPC. Thus, the current circulates from
the AC output to the DC input-of the GCPC. The advantages of this site configuration are that
the DC power supply consumes the AC output power of the GCPC, and so a resistive lpad is

not required to prevent’AC power currents from flowing into the laboratory AC power sou
AC mains AC current
flow
Laboratory . EMI |
@_ AC power 1— filter [ Resis:_ive I(I)ad AC output["~ o] DC input
source J_ (optional) l|—— (EUT) —|
iTransformerL
AC input |l= i (optional) ,
Change in
elEorey | electrical = Reference ground
— system
DC output l EMI
—> | filter —_
J_ DC current flow
= IEC
Figure D.1 - Test setup for Case 1

(schematic)

rce.
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Resistive
load

(optional)

Iﬁ M ( C
‘ﬁj/l IL S p—
EMI-filter 7///

Laboratory K

AC power source Transformer
(optional)

/,Change in electrical system

EMIfilter

Mains fad
rid) Lﬂﬁput

DC power supply
b 4
Qutput
Q

The distances defined as ‘x’ and ‘y’\in the diagram refer to those as detailed in CISPR 16-2-1:2(
16-2-1:2014/AMD1:2017, 7.4.1.

b D.2 — Setup of the test site (Case 1)} — 3D diagram Test setup for Case 1 (3D

quently, the labpratory AC power source-needs—to shall provide only the total
in the test arrangement, once the measurements are started. Because the laboratq
source is used, its AC voltage and frequency can easily be adjusted conforming

cations fofithe AC output side of the GCPC. Reverse AC power current does not flg
power(source, and so it cannot be damaged.

DC power supply

IEC

14 and

view)

power
bry AC
to the
w into

The laboratory's DC power supply shall have enough output power to operate the GCPC at its
rated AC output power. In addition, a control for adjusting properly its DC output voltage is
necessary. In case of the test-site setup as shown in Figure D.1 or in Figure D.2, the electrical
system of AC input to the DC power supply shall match with that of the AC output of the GCPC.

D.2.3

AC power source

The laboratory's AC power source shall be of the CVCF-type (constant voltage constant
frequency type) such that it can adjust to the nominal AC output power voltage and frequency
of the GCPC under test. In case of the setup as shown in Figure D.1 or in Figure D.2, its power
is only just enough to supply the total power losses in the test arrangement, and so a larger

power

is unnecessary.
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D.2.4 Other components

In many cases the DC power supply itself is provided with filters on the input and output side.
As shown in Figure D.1 or in Figure D.2, additional EMI filters can be placed on the input and
output side of the DC power supply to mitigate conducted disturbances which are generated.

In case the electrical systems of the AC output of the GCPC, the AC input of the DC power
supply and the output of the AC power source-de are not-accord-like of the same type such as
single phase-three-wire, or single phase-two-wire system, a proper transformer shall be
inserted as shown in Figure D.1 or in Figure D.2 to appropriately convert the electrical systems.

D.3 | Other test setups

D.3.1 Configuration comprising laboratory AC power source and resistive load

On-th¢-other-hand,—There are some cases where each electrical system cannot basically be
matched, such as three-phase input of the DC power supply with a single‘phase AC oufput of
the GCPC (EUT), etc. {There is also the reverse case}. In such cases, the AC output |of the
GCPQ cannot directly be connected to the AC input of the DC poewer supply as shqwn in
Figurg D.1 and Figure D.2. In this case, another resistive load is connected in parallel wjth the
laboratory AC power source as shown in Figure D.3 and Figure‘®4 and the AC power |of the
GCPQ (EUT) shall be consumed by that resistive load. As a résult, the resistive load pré¢vents
the AC output power current of the GCPC from flowing reversely into the laboratory AC jpower
source, if it has enough power to exceed the maximum AC output power of the GCPC.
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AC mains
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@_ source filter lp_ GePC |« "
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AC(rT ati_ns (gI;)rid) — Reference ground
optiona
TN EMI
'\\:’I)-/:c-- LIS e — filter —
DC current flow
input | output J__
= - IEC
Figure D.3 —Setupof the test site (Case 2)— 2D diagram Test setup for Case 2
(schematic)
9 )‘.Resistive
load
t
- EMI-filter
Laboratol 3
AC powerél@:
O EMI-filter
DC cable
IAC main b
(é@d) Input  Output
[ N 9 17
H;]/' DC power supply
$gput Output
AC mains (grid) 4., 17
(optional) :
&
IEC

NOTE The distances defined as ‘x’ and ‘y’ in the diagram refer to those as detailed in CISPR 16-2-1:2014 and
CISPR 16-2-1:2014/AMD1:2017, 7.4.1.

Figure D.4 —

Test setup for Case 2 (3D view)


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 104 - CISPR 11:2024 CMV © IEC 2024

D.3.2 Configuration with reverse power flow into the AC mains

This setup example shows the case where the laboratory AC power source (see Figure D.3 or
Figure D.4) is not connected to the AC output side of the GCPC.

In case the AC output of the GCPC is connected to the AC mains through a filter as shown in
Figure D.5 and Figure D.6, the AC output current of the GCPC flows to the AC mains, and
therefore it is not required to connect the resistive load as shown in the previous setup, Case 2.
But in this case, there is a disadvantage that the AC power voltage and frequency cannot be
adjusted conforming to the specifications of the AC output side of the GCPC.

A mains

(grid) : ACf(I:urrent

‘ ow
< EMI |- .
@ filter AC outiu_t GCPC ‘RC input
A
AC mains (grid) — Reference ground

(¢ptional) :

‘f,':; ™ DC power EMI | |

W77 supply —> filter [ | —

~=" AC DC DC current flow

input L output

- | IEC

<=

kFigure D.5 —Setup-of- the test site (Case 3)—2D-diagram Test setup for Case |

(sehematic)
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NOTE
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EMI-filter

EMI-filter

main
hrid)
DC power supply
AC mains (grid) A4,
(optional)
The distances defined as ‘x’ and ‘y’ in the diagram refer to those as detailed in CISPR 16-2-1:2(

16-2-1:2014/AMD1:2017, 7.4.1.

Figurge D.6 —Setup-of- the testsite (Case 3)—3D-diagram Test setup for Case 3 (3D

IEC

14 and

view)
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Annex E
(informative)

T : . : ¥ :

Guidance on prevention of saturation effects in mitigation filters of
transformer-less power converters during-type tests-acecording-te
T

E.1 General information and purpose

Most types of power converters use operation or switching frequencies in the range of-a ¢ouple
of 100 Hz up to 25 kHz. The measurement results obtained in the range of interest-(1560 kHz to
30 MHz) are sometimes seriously invalidated by the effective total common“mode| (CM)
impedance of the whole DC power supply chain in the test environment in thg range of|about
500 HE to 150 kHz. If the operation frequency of the power converter undertest coincidgs with
the frequency of the series resonance dip(s) in the effective total common mode| (CM)
impedpnce in the whole laboratory DC power supply chain, excessive CM disturbance cyrrents
may cpn appear at the operation frequency and-may can saturate thelbuilt-in EMI filters (as e.g.
commpn mode chokes) in the EUT. Consequently, it will ,eause serious perforfnance
degraglation of the filters in the measuring frequency range 150:kHz to 30 MHz. Perforinance
degraglation of the filters means that excessive RF disturbance-levels will be recorded causing
the pqwer converter under test eventually to FAIL proving(compliance with the requiregments
specifled in this document.

It-shall can be said that such mode of operation of power converters prominently deviates from
the ogeration conditions in normal use. Hence additional countermeasures should be taken at
test sife configuration level in order to operate the power converters as intended in normal use,
in-typ¢ tests according to this document.

As a matter of course, CM decoupling capacitors shall be employed, in conjunction with syitable
series| inductors, as LP-filters decauple the termination impedance at the EUT port jof the
artificArirI network (AN) e.g. from influences of the laboratory DC power source at the AE port of

this AN. The specifications of:the DC-AN-as—in—Annext+TFable 2 guarantee that tHe CM
termination impedance at the'\EUT port of the AN remains at least at values of 10 Q or more, at
the sgries resonance of its internal LC LP decoupling filter. This will prevent the satyration
effect$ mentioned abovesin most of the practical testing cases. For the magnitude-versus-
frequgncy characteristics of the CM termination impedance of the AN in the range 9 kHz to
150 kiHz, consult the specifications provided by the manufacturer.

Consi@lering now mitigation of common mode RF currents in the whole laboratory DC [power
supply chain\at the test site, this mitigation and involved additional CM decoupling capacitors
and cpomimon mode chokes (as e.g. in the EMI filters at the site)-may can interact w']lth the
characteristics of the built-in | C | P decoupling filter of the AN _and-may can cause frequency
shifts of the series resonance dip(s) of the effective total common mode (CM) impedance
experienced at the EUT port of this AN.

It is hence strongly recommended to adjust the magnitude-versus-frequency characteristics of
the total effective CM termination impedance at the EUT port of the AN to the conditions needed
for the given type of power converter under test. Such adjustments can be made by variation of
the value of the CM blocking capacitance in the laboratory's DC power supply chain and/or by
insert of additional series inductors or common mode chokes. This annex describes possible
countermeasures to avoid saturation effects due to unfortunate characteristics of the test site
instrumentation used in the laboratory DC power supply chain.
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Attention is drawn to the user of such test setups in regard of hazardous voltages due to
high earth leakage currents. Advice should be sought from duly qualified personnel before
switching on the laboratory's system power sources to ensure that injury or damage is not
caused to test personnel or equipment.

E.2 Recommendations for avoidance of saturation effects in the range 9 kHz
to 150 kHz

If excessive levels of dlsturbance are observed durmg measurements of conducted RF
disturbance , then
this-mpy e EUT
allocafjed someplace in the range below 150 kHz. To avoid such conditions, it is recommlended

ing with
¢ technical requirements of the 150 Q artificial mains Delta-network'according to|4.7 of
PR 16 1-2:2014 and CISPR 16-1-2:2014/AMD1:2017—er—accordihg—to-Annextpf-this

2) Aplply good test site engineering and check whether the wholedmeasuring instrumentation
(DL-AN excluded) and test site configuration are suitable for“use with measurements on
power electronics operated in switching mode conditiens at operating frequencies
(fundamental frequencies) allocated in the range below 150 kHz. Depending dn the
implemented technology and nominal power throughput, power converters-may cdn use
fundamental or switching mode frequencies in the range from a couple of 100 Hz up tolabout
15D kHz.

3) Whenever possible insert additional common ‘mode (CM) absorbing devices such asiferrite
tulpes, CMADs or also 150 Q CDNs according to IEC 61000-4-6, between the AE port|of the
AN and the laboratory DC power supply“port allocated in the test environment. For this
purpose an extended length of the DG power supply cable can be used too. In coiled form
it introduces an additional decoupling-inductor (i.e. a common mode choke) put in sefies to
the laboratory's common mode current circuit. In any case, one should check the efficiency
of |the added common mode-nejéction devices, since for most of them one will n¢t find
spgecifications of technical characteristics in the range below 30 MHz.

4) Avpid coincidence of the fundamental or operating frequency of the power converterfunder
tegt with the frequency. of the series resonance dip in the CM impedance of the |whole
D@ power supply chain consisting of the laboratory DC power source, the EMI filters used
in the installation(of the OATS or SAC, and the AN. The frequency of the resonance|dip in
the CM impedance of the power supply chain can be shifted by changing the capaditance
of the effective-CM decoupling capacitor. Addition of external CM decoupling capacitors is
recommended at the interface between the AE port of the AN and the laboratory DC [power
supplyport allocated in the test environment. Be aware that a line of capacitors with different
capacitances—may can be needed if the testing business comprises power conyerters
implementing various technologies, power throughput classes and the like. Remember that
the operation frequency-may can be allocated someplace between a couple of 100 Hz up to
about 150 kHz.

c

E.3 Detailed advice

E.3.1 General

Informatlon about a DC-AN can be found in CISPR 16-1-2 and summarized as:

“Further; the DC-AN is furnished with a decoupling network (i.e. an LC-filter) such that sufficient
decoupling is provided between its EUT port and its AE port, in order to prevent RF disturbances
from the laboratory DC power source to affect obtained-measuring measurement results. Having
asymmetric decoupling capacitors with some 100 nF to about 1 uyF capacitance only, the
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construction of that filter prevents, in most cases, saturation effects in mitigation filters the
power converters under test may be furnished with, and this way provides for valid, reliable and
repeatable measurement results.

However, if the laboratory DC power source is applied in measurement of RF disturbances as
shown in Figure E.1, the CM RF current caused by the EUT does not only flow through the
decoupling capacitors composing the decoupling circuit of the DC-AN, but also through the
decoupling capacitors the laboratory DC power source and the EMI filter of the test site are
furnished with. In addition, in almost all cases the capacitance of the decoupling capacitors
such equipment is furnished with-may can be much larger than 100 nF.

DC power source EMI filter DC-AN (EUT) AMN L

———E:_ﬂfg;_ﬁ___o_l-y - _I,—o.,.__l.o AC mains
RIRESIES

I (¢) IO+ 0+ ()

IEC

Figure E.1 - Flow of the common(mode RF
current at test site configuration level

An obyious countermeasure for prevention of these:@dditional contributions to the total effective
RF CNl current at the operation frequency of the power converter under test-is-te shall in¢rease
the CM decoupling loss in between the AE pgdrt of the DC-AN and the laboratory DC [power
supply port allocated in the test environment:

This decoupling loss can be increased by insert of additional series inductors (prgferred
countgermeasure) and/or by employmént of additional CM decoupling capacitors at the interface
in betwveen the AE port of the DC~AN and the laboratory DC power supply port allocated|in the
test enpvironment (countermeasure for shifting the frequency of the series resonance dip|in the
CM tefrmination impedance at.the EUT port of the DC-AN).

E.3.2 Insert of series inductors (or common mode chokes) in the laboratory's DC
power supply chain

If somg suitablecEMI clamp devices etc. which attenuate the common mode RF current in|9 kHz
to 150 kHz aré inserted between the AE port of the DC-AN and the laboratory DC power supply
port gllocated* in the test environment as shown in Figure E.2, the capacitances pf the
decoupling-capacitors the DC power source and EMI filter are equipped with can be neglected.
For sychvadditional decoupling, extended lengths of DC power cable could be used |teoo, if
arranged to form an air coil.
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As mentioned above, because the effective magnitude of capacitance)of decoupling capacitors

of all
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type tgsts on transformer-less power converters which are thought to be caused by satu
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E.3.3

For arn
meas\
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alloca

the laboratory measuring systems including the laboratory<DC power source-ma

is necessary to use laboratory DC power sources and (EMI filters with low capac
pbn mode decoupling capacitors only. Observe however that use of CM deco
tors with low capacitance only-may can also redUce suppression of RF disturb
hted by the laboratory DC power source. If extremely large RF disturbances occur

built-in mitigation filters, then it should be considered to use batteries as DC power s

Employment of additional common mode decoupling capacitors at the
interface between the AE port of.the DC-AN and the laboratory DC power
supply port allocated in the téest environment

increase of the decoupling less between the laboratory DC power supply chain a
rement arrangement additional CM decoupling capacitors can be connected betwe
rt (i.e. the decoupling egirctit) of the DC-AN and the laboratory DC power supp
ed in the test environment as shown in Figure E.3.
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Figure E.3 - Blocking of flow of common mode RF current
by employment of additional CM decoupling capacitors

The effect of such a countermeasure is that it shifts the series resonance dip in the magnitude-
versus-frequency characteristics of the CM termination impedance at the EUT port of the DC-
AN to lower frequencies, this way avoiding possible coincidences in frequency of that resonance
dip and the operation or fundamental frequency of the power converter under test. If the
operation frequency does not coincide with that series resonance frequency, saturation effects
in the EUT can be avoided. It is quite obvious that such a countermeasure shall be carefully
adjusted to the given type of power converter, due to the wide range of possibly involved
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operation frequencies. Individual adjustment of the additional CM blocking capacitance-may
could be necessary in most cases.

E.4 Background information

Methods were studied of solving the saturation problem on the assumption that not a battery,
but a laboratory DC power supply is used for measurements at transformer-less power
converters. Figure E.4 shows an example of common mode impedance characteristics for a
DC-AN-according-to-TFable-}-2. As shown in Figure E.4, it proves that there is a resonant point
in the proximity of 20 kHz and the common mode impedance remarkably decreases at this
resonant frequency.

& i DC-AN common mode impedance characteristics
:g 500 \
450 “{/
400 ——— e e —
380 ——— T ———7————4—'——7:47."—————
300 o
250 i
9 kHz to 150 kHz
200 | o
150 \ \ AT N s ) =
\ - \ / - \ \ TN
100 \ // !
i \/ |
0,001 0,01 ‘ 0,1 1 10
Resonant Frequency (MHz)

IEC

Figure E.4 — CM termination impedance at the EUT port of a DC-AN —
Mdgnitude-versus-frequency characteristic in the range 3 kHz to 30 MHz, Examp

e

The saturation of mitigation filters the power converter is furnished with, that currently becomes
a problem, occurs because a large common mode current flows in case the resonant frequency
(20 kHz) coincides-with the operating frequency of the power converter (EUT). Howevgr, the
resonant frequency is practically determined not only by the DC-AN, but also by the common
mode |impedanee characteristics of all of the instrumentation used in the whole laboratqry DC
power| supply chain including the DC power source, installed EMI filters and the like.

In case the effeclive resonant frequency caused by all of the Taboratory measuring
instrumentation coincides with the operating frequency of the power converter and so large
common mode current flows, or in case it is necessary to confirm whether such conditions
actually occur, the resonant frequency can be detuned from the operating frequency of the
power converter by changing the capacitance of decoupling capacitors of the decoupling circuit
of the DC-AN or adding the capacitance of decoupling capacitors as shown in Figure E.5 and
so changing the resonant frequency, that is to say, the resonant point can be shifted as shown
in Figure E.6. As a result, the common mode current can be reduced at the operating frequency
of the power converter by avoiding saturation effects.
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Figure E.5 — Prevention of saturation of mitigation filters
by use of additional decoupling capacitors
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Figure E.6 — Change in the resonant frequency caused by the increase
and decrease in the decoupling capacitor's capacitance
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Figure E.7 — DC-AN circuit example where capacitance of blocking
capacitors of the LC decoupling circuit can be increased or decreased
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Annex F
(normative)

Additional requirements for equipment with radio functionality 18

F.1 Configuration of the EUT during emission tests

For the non-radio function, the configuration of the EUT shall be according to the requirements
specified in 7.5.

The r@dio function shall be configured consistent with normal operation of the Q‘l. The
configuration(s) used shall be recorded in the test report together with the rationa@for these
choicgs.

NOTE 1 The transmit mode of the radio function is part of the assessment under the appr (lé radio regpilations
applicable to the radio technology used. .

-

NOTE 4 To prevent saturation of the measuring receiver, the good practice is to in d'e\filter(s) rejecting the radio
transmifter frequency in the measurement chain. Q

F.2 |Radiated emissions Q
N
For radiated emissions, the EUT with the radio function{in standby or receive mode shall be

assesped against 6.2.2, 6.3.2 or 6.4.2 as appropriateQ

Alternptively, the EUT may be assessed with the io function in transmit mode. In this| case,
an emfission failing the limit of 6.2.2, 6.3.2 or 6.4,2, as appropriate, may be ignored provfded it
is demonstrated that it originates from the ra portion of the EUT.

When| applying Table 10 for determi@% the highest internal frequency of the EUT, the
frequgncies of the radio equipment (icg. radio device, radio module, or radio assembly/cifcuitry
included in the EUT) shall also be\go sidered.

‘\\O
F.3 |[Conducted emissions

For cqgnducted emissi , the EUT with the radio function in standby or receive mode shall be
assesped against 1, 6.3.1, 6.4.1 or Table F.1, as appropriate. Alternatively, the EU[l may
be asgessed wi radio function in transmit mode. In this case, an emission failing thie limit
of 6.2{1, 6.3.106"4.1 or Table F.1, as appropriate, may be ignored provided it is demongtrated

that it origir@bs from the radio portion of the EUT.

Where &EUT has a port intended for the connection of an external antenna via coaxial cable
longer than 3 m, the Class A or Class B requirements of Table F.1 shall apply to this port. One
of the measurement procedures (and the corresponding ancillary equipment) specified in
CISPR 32 for this type of EUT port shall be used (see Table A.11 of CISPR 32:2015, Table A.12
of CISPR 32:2015 and C.4.1.6 of CISPR 32:2015 and CISPR 32:2015/AMD1:2019).



According to the clarification in the scope of this standard that equipment containing radio functionality is also subject to this standard, some requirements are introduced how to measure such type of equipment.
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Table F.1 — Disturbance voltage and current limits for group 1
and group 2 equipment measured on a test site (antenna port)

Class A Class B
Frequency range
Limits dB(pV) Limits dB(pA) Limits dB(pV) Limits dB(pA)
MAz Detector Detector Detector Detector
97 to 87 @ 53t0432 84to74° 40to 302
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
0,15t0 0,5
84 to 74 @ 40to 304 74 to 64 @ 30to 202
Average Average Average Average
[sX4 495 r4 ouU
Quasi-peak Quasi-peak Quasi-peak Quas&p&e k
,5to 30 N
74 30 64 g}\)
Average Average Average n Average

a8 degreasing linearly with logarithm of frequency

v

Limitajons and restrictions: ,\ R
The application of the voltage and/or current limits is dependent on the measure
CISPR 32:2015/AMD1:2019, Table C.1 for applicability.

%

Excluding measurement uncertainty, all other elements within CISPR 32 sh
to selefction of test method, test configuration, cable characteristics. 5\

NOTE
is pregented with a common mode impedance of 150 Q. Thus, th

(150 Q) = 44 dBQ, where V' and I are in logarithmic units (i.e. dBQ/ nd dBuA, respectively).

N4

ollowed, including but not

The voltage and current disturbance limits in this table consg Qhe fact that the antenna port under test
limits are interrelated by: V-1 =2

nt procedure used. Refer to

imited

D log
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List of comments

Equipment in general, also industrial, scientific and medical equipment is increasingly
equipped with radio functionality. Additional requirements for the conducted and radiated
disturbances are introduced to consider the situation when equipment incorporates radio
functions.

Though robots for industrial, scientific and medical applications have been in the scope of
this standard since ever, this edition contains some additional specifications, in particular
related to measurement setups and operating modes, when measuring the disturbances
produced by robots.

Spme definitions related to equipment containing radio functionality are added as
rgspective requirements are introduced in this standard (see also definitions 3.1.26, B.1.27
and 3.1.28).

Spme definitions related to robots are added as respective requirements~are introduced in
this standard (see also definitions 3.1.22 and 3.1.30).

formation regarding wired network ports are introduced as this edition newly contains
rgquirements for this port.

Industrial, scientific and medical equipment is increasingly @quipped with radio functipnality.
Agditional requirements for the conducted and radiated disturbances are introdug¢ed to
consider the situation when equipment incorporates radio functions.

Requirements for wired network ports are introddced in order to consider the potential of
Tas port to produce relevant disturbances. The.requirements are taken from the generic

ndards IEC 61000-6-3 and IEC 61000-6<4-which is inline with the approach giyen in
IHC Guide 107.

—

This edition introduces limits for radiated disturbances above 1 GHz, for Group 1 equipment.
This introduction considers the {echnological evolution of equipment with having
codmponents producing radiation inthis frequency range, and also considers the approach
d¢scribed in IEC Guide 107. The limits for the radiated disturbances correspond to[those
used in the generic emission-standards.

The term "type test" is no longer used in this document because measurements as spe¢cified
in[ this standard can.be. done for any reason a user wish to do. Consequently, information
albout statistical assessment is removed. The respective information can be found pn the
CISPR B dashboard.

Information{are added when measuring robots as some specific conditions need|to be
considered, for example how to deal with measurement distances in case of robots having
mpobile-portions.

hen’'measuring robots, information is needed which operation modes shall be consiflered,
firstly in order to give guidance to users and secondly to improve reproducibility.

This annex is updated in particular with respect to equipment used in solar systems and
for wireless power transfer.

This annex on precautions to be observed when using a spectrum analyzer was historically
introduced when the first spectrum analyzers were used for EMC measurements. The
information in this Annex is no longer needed as test engineers are meanwhile familiar with
the usage of spectrum analyzers. General information when using spectrum analyzers can
be found in the CISPR 16 series.

This annex is removed as it covers general information on the propagation of
electromagnetic waves which is not specific to equipment in the scope of this standard.

This annex related to safety-related radio services is merged with the annex dealing with
sensitive radio services into the new Annex C.
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16 This annex is deleted as it was agreed that statistical assessment should not be part of a
standard dealing with measurements. Statistical assessment can be part of conformity
assessment and therefore the information of this annex will be moved onto the CISPR B
dashboard as guidance document to users.

17 Specifications of a DC artificial network were necessary when introducing measurements
on DC ports of high power equipment in the previous editions of this standard. This annex
is deleted as all the relevant information is meanwhile available in the basic standard
CISPR 16-1-2.

18 According to the clarification in the scope of this standard that equipment containing radio
functionality is also subject to this standard, some requirements are introduced how to
MEaSUTE SUcCh type of equipment.
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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

FUOREVWURD

1) The|lnternational Electrotechnical Commission (IEC) is a worldwide organization for standardizationicomprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interpational
co-qperation on all questions concerning standardization in the electrical and electronic field$x To this ¢nd and
in agldition to other activities, IEC publishes International Standards, Technical Specifications,| Fechnical Reports,
Pubjicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG"Publication(s)”]). Their
preparation is entrusted to technical committees; any IEC National Committee interested i the subject dqalt 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 Organizgtion for
Stapdardization (ISO) in accordance with conditions determined by agreementbétween the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as-nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical ¢ommittee has representation {from all
intefested 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 contenf of IEC
Publications is accurate, IEC cannot be held responsible for\vthe way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC Natiénal Committees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national and regional publications. Any divergence Hetween
any|IEC Publication and the corresponding national @rregional publication shall be clearly indicated in thE latter.

5) IEC]itself does not provide any attestation of cehformity. Independent certification bodies provide compformity
assg¢ssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its~difectors, employees, servants or agents including individual expgrts and
members of its technical committees.and IEC National Committees for any personal injury, property darpage or
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pubjications.

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

9) IEC|draws atteption®to the possibility that the implementation of this document may involve the us¢ of (a)
patgnt(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent fights in
resgect thereof./As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may| be required to implement this document. However, implementers are cautioned that this may not rejpresent
the Jatest.information, which may be obtained from the patent database available at https://patents.iecch. IEC
shal|l 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 seventh edition cancels and replaces the sixth edition published in 2015,
Amendment 1:2016 and Amendment 2:2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) introduction of limits for radiated disturbances in the frequency range above 1 GHz for
group 1 equipment in line with the requirements given in the generic emission standards;

b) introduction of limits for conducted disturbances on the wired network port in line with the
requirements given in the generic emission standards;
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c) introduction of requirements for equipment which incorporates radio transmit/receive

fu

nctions;

d) introduction of definitions for various types of robots;

e) consideration of some particular conditions when measuring robots, such as measurement
setups and operating modes of robots.

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

Full in

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develo
accorq
at ww

This d

Guide

Draft Report on voting

CIS/B/831/FDIS CIS/B/837/RVD

formation on the voting for its approval can be found in the report on voting indica
the ablove table.

ted in

bed in

ance with ISO/IEC Directives, Part 1 and ISO/IEC Directives~[EC Supplement, available
w.iec.ch/members_experts/refdocs. The main document_ types developed by IE
descriped in greater detail at www.iec.ch/publications.

C are

ocument has the status of a Product Family EMC standard in accordance with IEC
107, Electromagnetic compatibility — Guide{ to the drafting of electromd
compagtibility publications (2014).

gnetic

The committee has decided that the contents of;this document will remain unchanged until the

stabilify date indicated on the IEC website sinder webstore.iec.ch in the data related [to the
speciflc document. At this date, the document will be
e reg¢onfirmed,
e witlhdrawn, or
e reyised.
IMPQRTANT — The "colour inside” logo on the cover page of this document indi¢ates
that |t contains colours which are considered to be useful for the correct understanding

of it§ contents{"Users should therefore print this document using a colour printer|
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The main content of this document 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) tHatTSM RF equipment IS an imporiant 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
(IfU) for unrestricted radiation from ISM equipment,

RECOMMENDS

that the latest edition of CISPR 11 be used for the application of limits and meth¢ds of
measyrement 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 3.1.18 in this document. CISPR and ITU share their responsibilities 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 Rmmmuenﬂy,
this CISPR Publication covers requirements for both, equipment assessed by means ©ft¢sts at

standgrdised 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 operatior] (see
Definifion 1.15 in the ITU Radio Regulations(2020)). There, use of radio-frequency ¢nergy
decoupled from the ISM RF application by radiation, induction or capacitive coupling is
restrigted to the location of that individual application.

This GISPR publication contains, in 6.3, the essential emission‘requirements for an assesisment
of RF|disturbances from ISM RF applications at standardised test sites. These requirgments
allow for testing of ISM RF applications operated at frequencies up to 18 GHz. It further cgntains,
in 6.4 the essential emission requirements for an in situ)assessment of RF disturbancep from
indiviqual ISM RF applications in the frequency range up to 1 GHz. All requirementd were
establjshed in close collaboration with the ITU and ‘enjoy approval of the ITU.

Howeyer, for operation and use of several*types of ISM RF applications the manufag¢turer,
installer and/or customer should be awareof additional national provisions regarding pdssible
licensing and particular protection needs<of local radio services and applications. Depénding
on thg country concerned, such additional provisions can apply to individual ISM RF
applicptions operated at frequencies-outside designated ISM bands (see Table 1). They also
can apply to ISM RF applications-operated at frequencies above 18 GHz.

Recommendations of CISRPR for the protection of radio services in particular areas are found in
Annex C of this document:
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INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

1 Scope

This d

frequgney

For IS
(2020
freque

ISM e
functiq
requir
from 3

NOTE
emissio
of the |

NOTE 4

Requi
the IS

Robot

EXAMP
educati
EMC zg

NOTE §
scope g

ocument applies to industrial, scientific and medical electrical equipment operating

(see Definition 3.1.18), this document covers emission requirements related to
ncy disturbances in the frequency range of 9 kHz to 18 GHz¢

quipment which incorporates radio transmit/receive functions (host equipment with
nality) is included in the scope of this document, seeyAnnex F. However, the em
bments in this document are not intended to be applicable to the intentional transmi
radio transmitter as defined by the ITU including\their spurious emissions.

This exclusion only applies to emissions from the_intentional radio transmitter. However, com
ns, for example emissions resulting from intermodulation between the radio and the non-radio subass
BM equipment, are not subject to this exclusion;

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

ements for ISM RF lighting equipment and UV irradiators operating at frequencies
M frequency bands defined by the ITU Radio Regulations are contained in this doct

5 used for industrial, scientific and medical applications are in the scope of this docd

LE Welding robots spraying robots, handling robots, processing robots, assembly robots, medical
bn and experimental ‘robots. A comprehensive list of robots in the scope of this document is given on
ne.

Flying robots; domestic helper robots, toy robots and entertainment robots are examples of robof
f other CISPR standards.

Equipment_covered by other CISPR product and product family emission standarg
exclucr;d from the scope of this document.

in the
nerate

ces in

M RF applications in the meaning of the definition found in the |TU 'Radio Regulations

radio-

radio
ission
5sions

bination
Emblies

within

ment.

ment.

robots,
the IEC

5 in the
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2 Normative references

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.

CISPR 16-1-1:2019, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

1 Figures in square brackets refer to the Bibliography.
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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 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, 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 16-1-4:2019/AMD1:2020

CISPR 16-1-4:2019/AMD2:2023

CISP =2=4 ; s and
metholds — Part 2-1: Methods of measurement of disturbances and immunity — Cenducted
disturbance measurements

CISPR 16-2-1:2014/AMD1:2017

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measdring apparatlis and
metholds — Part 2-3: Methods of measurement of disturbances and immunity — Raldiated
disturbance measurements

CISPR 16-2-3:2016/AMD1:2019
CISPR 16-2-3:2016/AMD2:2023

CISPR 16-4-2:2011, Specification for radio disturbance and jmmunity measuring apparatlis and
methods — Part 4-2: Uncertainties, statistics and limit modelling — Measuring instrumentation
uncerfainty

CISPR 16-4-2:2011/AMD1:2014
CISPR 16-4-2:2011/AMD2:2018

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emnjission
requirements
CISPR 32:2015/AMD1:2019

IEC 60050-161:1990, International-~ Electrotechnical Vocabulary (IEV) — Palt 161:
Electrpmagnetic compatibility

IEC 60601-2-2:2017, Medical electrical equipment — Part 2-2: Particular requirements for the
basic |safety and essential performance of high frequency surgical equipment and high
frequgncy surgical agcessories

IEC 61000-4-6:2023, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measyrement(techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 6 an7.0Nna4 2 Lo o] teia] H 2 £ H tollatfs T 4 th ool
IJUT .U T1 ] rrrauolrirdar mnerouowavyo meatirry mrotarnativiTtTs <ot rmreirroyu

determination of power output

=g

r the

o

ITU Radio Regulations (2020), Radio regulations (available at
http://www.itu.int/en/myitu/Publications/2020/09/02/14/23/Radio-Regulations-2020)

2 This publication was withdrawn.
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

e ISP Online browsing platform: available at https://www.iso.org/obp

3.11
AC mains power port
port ugsed to connect to a public low voltage AC mains power distribution network or other low
voltage AC mains installation

3.1.2
associated equipment
AE
apparatus that is not part of the system under test, but needed to'help exercise the EUT

[SOURCE: CISPR 16-2-3:2016, 3.1.5]

3.1.3
arc welding equipment
equipment for applying current and voltage andthaving the required characteristics suitaple for
arc welding and allied processes

3.1.4
artificlial mains network
AMN
netwolk that provides a defined impedance to the EUT at radio frequencies, couples the
disturthance voltage to the measuring receiver and decouples the test circuit from the gupply
mains

Note 1 {o entry: There are two basic types of this network, the V-network (V-AMN) which couples the unsymmetrical
voltages, and the Deltasnetwork, which couples the symmetric (DM) and the asymmetric (CM) voltages sepajrately.

Note 2 o entry: Théterms line impedance stabilization network (LISN) and V-AMN are used interchangeafly.

[SOURCE~CISPR 16-1-2:2014/AMD1:2017, 3.1.6, modified — added Note 2]

3.1.5
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.

3.1.6

component

product which serves a specific function or functions and which is intended for use in a higher
order assembled equipment or system
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3.1.7

DC artificial network

artificial DC network

DC-AN

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

3.1.8

DC power port

port used to connect to a low voltage DC power generating system or energy storage, or to
anothersource/load

Note 1 fo entry: Such a system can be for example a photovoltaic or a fuel cell power generating systent, dr also a
battery,

3.1.9
electrp-discharge machining equipment
EDM ¢quipment

all thel necessary units for the spark erosion process including the machine tool, the geng¢rator,
contrgl circuits, the working fluid container and integral devices

3.1.10
electromagnetic radiation
phenomenon by which energy in the form of electromaghetic waves emanates from a gource
into space

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

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

3.1.11
equipment for resistance welding and allied processes
all equipment associated with carrying out the processes of resistance welding or|allied
procegses

Note 1 |[to entry: Such equipment consists of e.g. power source, electrodes, tooling and associated |control
equipmgnt, which can be a separate unit or part of a complex machine.

3.1.12
equipment with radio functionality
non-rgdio equipfment (host equipment) including one or more radio devices or radio modules
that can use hHost control function(s) and/or power supply

Note 1 fo€ntry: The use of the included radio equipment can be for remote control (of the host equipment by an
external eqUipment or vice versa) or for data exchange with external equipment.

Note 2 to entry: A radio device or radio module can be plugged-in, built-in or external.

3.1.13

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
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3.1.14

fundamental frequency

fundamental ISM frequency

frequency on which the ISM equipment operates

Note 1 to entry: Electromagnetic RF energy at the fundamental frequency (of an ISM equipment) can be used in,
or transmitted by, or received by the equipment. This energy can be generated in the equipment but used outside
the equipment (e.g. X-ray diagnostic equipment), or generated outside and used in the equipment or generated and
used in the equipment (e.g. switching mode power supply, RF sterilizer, microwave oven).

Note 2 to entry: Some ISM equipment categories do not have a fundamental ISM frequency. Examples: spectrum
analyser, frequency counter.

3.1.15
grid connected power converter
GCPC
power| converter connected to an AC mains power distribution network or other’ AC [mains
installption and used in a power generating system

3.1.16
high power electronic systems and equipment
one ormore semiconductor power converters with a combined rated’power greater than 7% kVA,
or an equipment containing such converters

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

3.1.17
highept internal frequency
F.

X
highegt fundamental frequency generated or used within the EUT or highest frequency at|which
it operates

Note 1 jo entry: This includes frequencies whieh are solely used within an integrated circuit.

3.1.18
industrial, scientific and medical applications
ISM applications

<of rafdio frequency energy>.operation of equipment or appliances designed to generate and
use Igcally radio frequency energy for industrial, scientific, medical, domestic or s$imilar
purposes, excluding applications in the field of telecommunications

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

[SOURGCE:"1TU Radio Regulations Volume 1: 2020 — Chapter I, Definition 1.15, modiried -
addedNoete 1]

3.1.19

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 1 to entry: The abbreviation “ISM RF” is used throughout this document for such equipment or appliances
only.
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3.1.20

industrial robot

automatically controlled, reprogrammable multipurpose manipulator, programmable in three or
more axes, which can be either fixed in place or fixed to a mobile platform for use in automation
applications in an industrial environment

Note 1 to entry: The industrial robot includes:
e the manipulator, including robot actuators controlled by the robot controller;
e the robot controller;

e the means by which to teach and/or program the robot, including any communications interface (hardware and
software).

Note 2 jo entry: Industrial robots include any auxiliary axes that are integrated into the kinematic solutien\

Note 3 {o entry: Industrial robots include the manipulating portion(s) of mobile robots, where a mobile nobot ¢onsists
of a mopile platform with an integrated manipulator or robot.

[SOURCE:ISO 8373:2021[2], 3.6]

3.1.21
low voltage
LV
a set ¢f voltage levels used for the distribution of electricity and whose upper limit is generally
accepfed to be 1 000 V AC or 1 500V DC

[SOURCE: IEC 60050-601:1985, 601-01-26, modified,=~addition of the words "or 1 500 y DC".]

3.1.22
mediqal robot
robot Intended to be used as medical electrical equipment or medical electrical system

[SOURCE: IEC TR 60601-4-1:2017[3],.3:20]

3.1.23
open-prea test site
OATS
facility used for measurements of electromagnetic fields the intention for which is to simylate a
semi-free-space envirgnmient over a specified frequency range that is used for radiated
emiss|on testing of products

Note 1 fo entry: AQ/OATS typically is located outdoors in an open area and has an electrically-conducting|ground
plane.

3.1.2
photovoltaic power generating system
electric power generating system which Uses the photovoltaic effect to convert solar power into

electricity

3.1.25

power conversion equipment

electrical device converting one form of electrical power to another form of electrical power with
respect to voltage, current, frequency, phase and the number of phases

[SOURCE: IEC 62920:2017/AMD1:2021[4], 3.2]
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3.1.26
radio device

assembly consisting of one or more radio transmitters and/or receivers, capable to function on

a stand-alone basis with or without additional accessories

Note 1 to entry: These accessories can be incorporated in the assembly or connected to it from outside. Examples

of accessories are: external antenna, remote control, headsets, power supply, display, etc.

3.1.27

radio module

assembly consisting of one or more radio transmitters and/or receivers, intended
incorporated in a host equipment

to be

Note 1 fo entry: A radio module can incorporate a power supply or any other accessories.

Note 2 jo entry: A radio module can be plugged-in, built-in or external.

3.1.2
radio transmitter

devicq producing radio-frequency energy intended to be radiated by an antenna for the purpose

of radjocommunication or radiodetermination

[SOURCE: IEC 60050-713:1998[5], 713-08-01 — modified — “apparatus” replaced with “d¢vice”,

deletign of “normally”, addition of “or radiodetermination”.]

3.1.2

rated Joad

<for rgbots> maximum load that can be applied to the mechanical interface or mobile pl
in normal operating conditions without degradation-of any performance specification

Note 1 fo entry: The rated load includes the inertial effects of the end effector, accessories and workpiece
applicable.

[SOURCE: ISO 8373:2021[2], 7.2.1]

3.1.30
robot

htform

, where

progrgmmed actuated mechanism with a degree of autonomy to perform loconpotion,

manipplation or positioping

Note 1 jo entry: A robot includes the control system.

Note 2 fo entry: [Examples of mechanical structure of robots are manipulator, mobile platform and wearable]|

[SOURCEZ1SO 8373:2021[2], 3.1]

robots.

3.1.31
semi-anechoic chamber

SAC

shielded enclosure, in which five of the six internal surfaces are lined with radio-freq
energy absorbing material (i.e. RF absorber) that absorbs electromagnetic energy

uency
in the

frequency range of interest, and the bottom horizontal surface is a conducting ground plane for

use with OATS test set-ups
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3.1.32

small equipment under test

small EUT

equipment under test, either positioned on a table top or standing on the floor, which, including
its cables, fits in a cylindrical volume of 1,5 m diameter and 1,5 m height (as measured from
the floor)

Note 1 to entry: At an OATS or in a SAC, the radiated emission measurement distance of 3 m is applicable only to
small EUTs

[SOURCE: CISPR 16-2-3:2016 and CISPR 16-2-3:2016/AMD1:2019, 3.1.35, modified — The
definition was reworded and a Note to entry was added]

3.1.3
spark|erosion
removjal of material in a dielectric working fluid by electro-discharges, which afe separgted in
time and randomly distributed in space, between two electrically conductive electrodes (the tool
electr¢de and the work piece electrode), and where the energy in the discharge is contrglled

3.1.34
wired|network port
port for the connection of a communication device/system intended to be interconneqgted to
widely dispersed systems by direct connection to a single-user.or multi-user network

Note 1 fo entry: Examples of these networks include CATV, PSTN, ISDN, xDSL, LAN and similar.

Note 2 {o entry: These ports can support screened or unscreened.cables and can also carry AC or DC powdr where
this is gn integral part of the telecommunication specification.

Note 3 fo entry: A port generally intended for interconnection of components of a system under test (e.g. RS-232,
RS-485| field buses in the scope of IEC 61158, IEEE,Standard 1284.1 [6] (parallel printer), Universal Sefial Bus
(USB), |EEE Standard 1394[7] (“Fire Wire”), etc.) and used in accordance with its functional specifications {e.g. for
the ma)jimum length of cable connected to it) is not;considered to be a wired network port.

Note 4 fo entry: In many product standards, this port was defined as a telecommunications or network port

[SOURCE: IEC 61000-6-3:2020{8]}, 3.1.3, modified — In the definition, additipn of
“devicp/system”. Deletion of Note 1 to entry. Addition of Notes 2, 3 and 4 to entry.]

3.2 |Abbreviated terms

AGV Automated guided vehicle

AMN Artificialimains network

AN Artificial network

APD Amplitude probability distribution
CATV Cable television

CDN Coupling-decoupling network

CM Common mode

CMAD Common mode absorption device
CVCF Constant voltage constant frequency
DM Differential mode

EDM Electro-discharge machining
EMC Electromagnetic compatibility
EUT Equipment under test

FAR Fully anechoic room

FSOATS Free space open area test site
GCPC Grid connected power converter

ISDN Integrated services digital network
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LAN
Lv
OATS
PDS
PSTN
RF
SAC
UM
UPS

Local area network

Low voltage

Open area test site

Power drive system

Public switched telephone network
Radio frequency

Semi-anechoic chamber
Unsymmetrical mode

Uninterruptible power supply

- 19—

USB
VCP
xDSL

4 Fi

Certai

Universal serial bus

Vertical coupling plane

All digital subscriber line technologies (e.g., ADSL, SDSL, etc.)

equencies designated for ISM use

h frequencies are designated by the International Telecommuhication Union (ITU) for use

as fupdamental frequencies for ISM RF applications (seealso Definition 3.1.18). [These
frequgncies are listed in Table 1.
NOTE |[In individual countries different or additional frequencies cafn“be designated for use by ISM RF appligations.
Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamentallSM frequencies
Number of approgriate
Céntre frequency Frequency range Maximum radiation footnote to the ta!LIe of
. s frequency allocatipn of
MHz MHz limit the ITU Radig
Regulations §
6,780 6,765\t0 6,795 Under consideration 5.138
13,560 13,553 to 13,567 Unrestricted 5.150
27,120 26,957 to 27,283 Unrestricted 5.150
40,680 40,66 to 40,70 Unrestricted 5.150
433,920 433,05 to 434,79 Under consideration 5.138 in Region 1, ¢xcept
countries mentiongd in
5.280
915,000 902 to 928 Unrestricted 5.150 in Region 2|only
2 450 2 400 to 2 500 Unrestricted 5.150
5 800 5725to 5875 Unrestricted 5.150
24 125 24 000 to 24 250 Unrestricted 5.150
61 250 61 000 to 61 500 Under consideration 5.138
122 500 122 000 to 123 000 Under consideration 5.138
245 000 244 000 to 246 000 Under consideration 5.138

Resolution No. 63 of the ITU Radio Regulations applies (see Radio Regulations (2020), Volume 3).

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 document apply.
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5 Classification of equipment

5.1 Separation into groups

In order to simplify identification of the relevant limits, the equipment in the scope of this
document 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 document 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 fr}quency range 9 kHz to 400 GHz is intentionally generated and used or only used Tpcally,

in the [form of electromagnetic radiation, inductive and/or capacitive coupling, for thettreatment

of maferial, 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 acdordance with the intended use of equipment in the electromiagnetic environmert, this
docunjent defines two classes of equipment, namely class A and.class B.

Class|A equipment is the equipment suitable for use in all locations other than those allgcated
in residential environments and those directly connected to a-low voltage power supply network
which[supplies buildings used for domestic purposes.

Class |A equipment shall meet class A limits.

An arq 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 the equipmentsuitable for use in locations in residential enviroerents
and injestablishments 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 mlanufacturér-and/or supplier of equipment shall ensure that the user is informed abqut the
class gnd group) of the equipment, either by labelling or by the accompanying documentation.
In both casés*the manufacturer/supplier shall explain the meaning of both the class and the
group |inthe’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
document, 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 Footnotes to table b and ¢ in Table 2, Footnote to table b in
Table 3 and Footnote to table c in Table 8, respectively,

e measures which can be taken at installation level to reduce emissions from installed class A
equipment, see Footnote to table c in Table 2 and Footnote to table a in Table 12.
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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 might 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 rnqnirpmpn’rq qpprifipd hereafter constitute
the requirements for 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 can be measured.in situ in order fo show
complignce with the radiation disturbance limits specified herein.

Class |B equipment shall be measured on a test site.

NOTE 4 The limits have been determined on a probabilistic basis taking into-account the likelihood of interference.
In casep of interference, additional provisions can apply.

The lgwer limit shall apply at all transition frequencies.,

Measuring apparatus and methods of measurement are specified in Clause 7, Clause (8 and
Clauseg 9.

Wherg this document gives options for testing particular requirements with a choice ¢f test
metholds, compliance may be shown agaifst any of the test methods, using the specified limits
with the restrictions provided in the relevant tables. In any situation where it is necesdary to
retest|{the equipment, the test method originally chosen should be used in order to gnsure
consigtency of the results.

For equipment with radio functionality, the additional requirements of Annex F shall apply.

6.2 |Group 1 equipment measured on a test site
6.2.1 Limits for conducted disturbances
6.2.1. 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 DC power ports specified hereafter apply only to the following types of
equipment:

1) power conversion equipment intended for assembly into photovoltaic power generating
systems;

2) grid connected power convertors (GCPCs) intended for assembly into energy storage
systems.
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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 AC mains power ports in the frequency range
150 kHz to 30 MHz for equipment measured on a test site using the 50 Q/50 yH CISPR artificial
mains network (V-AMN) or the CISPR voltage probe (see 7.3.3 and Figure 1) are given in

Table 2 and Table 4.

Limits forconducted disturbances at low \/nlf:\gn DC power ports inthe frnnlnnnr‘y range 150 kHz
to 30 MHz for equipment measured on a test site using the 150 Q CISPR network (DC-AN) (see
7.3.2.8) and/or the current probe (see CISPR 16-1-2) are given in Table 3 and Table.5.
Limits|for conducted disturbances at wired network ports in the frequency range 150 kHz to
30 MHz for equipment measured on a test site are given in Table 7.

For mpasurements at LV DC power ports, the applicability criteria in-accordance with Table 6

apply.
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Table 2 — Disturbance voltage limits for class A group 1 equipment
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measured on a test site (AC mains power port)

Rated power of Rated power of High power electronic
<20 kVA @ > 20 kVA and < 75 kVA »- 2 systems and equipment,
Frequency range Rated power of
> 75 kVA ¢ 2
MHz
Quasi-peak Average Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uV) dB(uV) dB(uV)
0,15 to 0,50 79 66 100 90 130 120
0,50 to 5 73 60 86 76 125 115
90 80
E 0 30 73 60 decrgasing linearly with 115 105
logarithm of frequency to
73 60

At the

fransition frequency, the more stringent limit shall apply.

For clgss A equipment intended to be connected solely to isolated neutral or high impedance earthed (IT) inqustrial

power
applie

NOTE
phase

distribution networks (see IEC 60364-1[9]) the limits for equipment with a‘tated power > 75 kVA
, regardless of its actual rated power.

case of 200 V three phase power supply networks.

Can be

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

a8 The selection of the appropriate set of limits shall be based)'en the rated AC power stated by the groduct
dog¢umentation.
b These limits apply to equipment with a rated power >‘20kVA and intended to be connected to a de

po
eq
Inf

€q
po

¢ Th
wh

ipment not intended to be connected to a user specific power transformer the limits for < 20 kVA

ipment. In particular, it shall be indicated that this equipment is intended to be connected to a de
ver transformer or generator and not to LVAoverhead power lines.

ese limits apply only to high power electronic systems and equipment with a rated power greater than
en intended to be installed as follows:

installation is supplied from-a\dedicated power transformer or generator, which is not connected
Voltage (LV) overhead power Jines,

structure which actsras\a barrier to radiated phenomena,

the product documentation shall indicate that this equipment meets the disturbance voltage limits f
power electronig, *systems and equipment of rated input power >75 kVA and provide informat

intended to\be used in an installation which is powered by a dedicated power transformer or genera
not by _L'\V~everhead power lines.

rmation shall be provided on installation measurés that can be used to reduce emissions from the in|

installation is physically\'separated from residential environments by distance greater than 30 m d

installationgneasures to be applied by the installer. In particular, it shall be indicated that this equipi

icated

ver transformer or generator and which is not cofinected to low voltage (LV) overhead power lings. For

apply.
stalled
icated

[5 kKVA

o Low

r by a

br high
on on
hent is
or and
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Table 3 — Limits for conducted disturbances of class A group 1 equipment
measured on a test site (DC power port)

Rated power of Rated power of Rated power of
<20 kVvA ? > 20 kVA to <75 kVA & b: ¢ > 75 kVA & b. ¢
Frequency
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(uA) | dB(WA) | dB(uV) | dB(uV) | dB(uA) | dB(WA)
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
tg 89 76 to to to to to to to to
3 89 76 45 32 105 92 61 48

In certpin frequency ranges, the limits in this table decrease linearly with logarithm of frequency.

a8 Th¢ selection of the appropriate set of limits shall be based on the rated AC)power stated by the groduct
dog¢umentation.

b These limits apply to equipment with a rated power > 20 kVA and intendedto-be installed in a large photdvoltaic
power generating system by a professional. In the manual accompanying the product, information shall be
prdvided 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 pafticular
it ghall be indicated that this equipment can be equipped with{ additional filtering and that installgtion is
physically separated from residential environments by distance_greater than 30 m. The installer is inJited to
chgck the mitigated installation against CISPR 11 in situ measurements as indicated in 6.4.

¢ Either the voltage limits or the current limits apply.

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

Frequency range Quasi-peak Average

MHz dB(pV) dB(pV)
66 56

Decreasing linearly with logarithm Decreasing linearly with loggrithm
0,15 to 0,50
of frequency to of frequency to

0,50 tod 56 46
5/t0,30 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.
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Table 5 — Disturbance voltage limits for class B group 1 equipment
measured on a test site (DC power port)
Frequency range Quasi-peak Average
MHz dB(pV) dB(upV)
84 74
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 to 0,50
of frequency to of frequency to

74 64

0,50 to 30 74 64

Table 6 — Applicability of measurements at DC power ports
Cabl¢ length L Class B group 1 equipment Class A group d“equipment
L{<3m No measurements are required No measurement are required
For measurements, the limits in Table 5 For measurements, the limits in Table 3
apply apply @
3mg4L<30m The frequency range for measurement starts | The frequeney range for measurement|starts
at a frequency equal to: at a frequency equal to:
fIMHz) = 60/L f(MHz) = 60/L
b3om For measurements, the limits in Table 5 For measurements, the limits in Table 3
3 apply apply @

L: mdximum length of a cable (in metres) connected to an. '\ DC power port, and provided with the prodquct or
as|specified in the product documentation. Where no maximum cable length is specified, L shall be cons|dered
as|longer than 30 m.

This table applies unless specific conditions are given in the applicable product standard leading at least|to the

same |evel of protection of radio reception. Product standards can define specific conditions according tp their

particlilar application with the purpose of avoiding radiation.

2 Nd limits apply if the equipment is installed using good engineering practice regarding EMC.

Examples of good engineering practicerare:

— symetrical DC port line configuration,

— ingtallation internal to the building,

— grpunded metallic cable trays,

— usp of shielded _cables,

— mgnage a separation distance that acts as a barrier from residential environment (e.g. greater than 30 m).

If excsg

ption@ is used, the installer can refer to CISPR 11 for in situ measurement.
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Table 7 — Limits for conducted disturbances measured on
a test site (wired network port)

Class A Class B
Frequency Voltage Current Voltage Current
range
MHz QP AV QP AV QP AV QP AV
dB(uV) dB(uV) dB(LA) dB(LA) dB(uV) dB(uV) dB(LA) dB(HA)

0,15t0 0,5 | 97 to 87 84 to 74 53 to 43 40 to 30 84 to 74 74 to 64 40 to 30 30 to 20

0,5 to 30 87 74 43 30 74 64 30 20

||’1 the |cquc||\.ay |a||gc fIUIII 3,15 rV’:::L tU O,G rv‘l: :L, thc :;Ill;to ;II thlo tab:c dculcaoc :;Ilcal:y VV;th thc :UHGI thm Of
frequepncy.

Excluding measurement uncertainty, all other elements within CISPR 32 shall be applied, including/but not |imited
to the|selection of measurement procedures, test configuration, cable characteristics and angillary equfjpment
(current probe, capacitive voltage probe and/or artificial network).

NOTE|1 The voltage and current disturbance limits are based on a common mode impedance of 150 Q for the
wired petwork port under test.

NOTE]R The application of the voltage and/or current disturbance limits is dependent on the port type and|on the
measurement procedure used; see Table C.1 of CISPR 32:2015/AMD1:2019.
6.2.2 Limits of electromagnetic radiation disturbance
6.2.2. General
The equipment under test shall meet the quasi-peak limits when using a quasi-peak detgctor.
6.2.2.2 Frequency range 9 kHz to 150 kHz
In the[frequency range 9 kHz to 150 kHz;Timits 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 8 and Table 9, respeqtively.
Recommendations for the protection of specific safety-related radio services are|given
in Annex.C and Table C.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 8), and
class B equipment at a nominal distance of 3 m or 10 m (see information in Table 9). A
measuring distance less than 10 m is allowed only for equipment that complies with the

definit

ion for small EUT (see 3.1.32).

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 8 and Table 9), provided that the EUT fits into the
validated test volume of the given FAR. In conjunction with measurements according to this
document, the use of the FAR is restricted to table-top equipment.
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Table 8 — 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 2 3 m measuring distance
Frequency range rated power of rated power of rated power of
MHz S20kVAC® |>20kVAS 9| <20kVAC > 20 kVA ¢ d <20 kVvA ¢ > 20 kVA ¢ d
Quasi-peak | Quasi-peak | Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dB(pV/m) dB(pV/m) dB(pV/m) dB(pV/m) dB(pV/m) dB(pV/m)
52 I}
decreasing decrepsing
3d to 230 40 50 50 60 Ilnearly with Ilnear‘I with
logarithm of logarithm of
frequency to frequepcy to
45 5%
230|to 1 000 47 50 57 60 52 5%

On an DATS or in a SAC, class A equipment can be measured at a nominal distanc€)of 3 m, 10 m or 30 m. [In case

of meapurements at a separation distance of 30 m, an inverse proportionality factorof 20 dB per decade ghall be

used tgd normalize the measured data to the specified distance for determining Compliance.

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

In the frequency range 30 MHz to 230 MHz, the limit for measurenients in the FAR decreases linearly with the

logaritim of frequency.

2 Theg 3 m separation distance applies only to small EUT (se€ 3.1.32).

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

C The selection of the appropriate set of limits shalkbe based on the rated AC power stated in the product
documentation.

9 These limits apply to equipment with a rated pewer of > 20 kVA and intended to be used at locations whefe there
is a| distance greater than 30 m between the“equipment and third party sensitive radio communications.|It shall
be |ndicated in the technical documentation that this equipment is intended to be used at locations where the
seppration distance to third party sensitive radio services is > 30 m. If these conditions are not met, then the
limifs for < 20 kVA apply.

Table 9. — Electromagnetic radiation disturbance limits
for class B group 1 equipment measured on a test site
OATS or SAC FAR
10 m measuring distance | 3 m measuring distance 2 | 3 m measuring distange # °
FreqyencyTange
N Quasi-peak Quasi-peak Quasi-peak
z
dB(u\m) dB(\/m) dB(\/m)
42
30 to 230 30 40 Decrgasmg linearly with
logarithm of frequency to
35
230 to 1 000 37 47 42

At the t

On an OATS or in a SAC, class B equipment may be measured at a nominal distance of 3 m or 10 m.

ransition frequency, the more stringent limit shall apply.

2  The

b The

3 m separation distance applies only to small EUT (see 3.1.32).

table-top equipment shall fit into the validated test volume of the FAR.
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For medical electrical equipment intended to be permanently installed in shielded locations,
further provisions with regard to the measurement arrangement and load conditions are found
in [IEC 60601-1-2 [10].

6.2.2.4 Frequency range 1 GHz to 18 GHz

The equipment shall meet the electromagnetic radiation disturbance limits specified in Table 11
up to the maximum measurement frequency determined in accordance with Table 10. If the
highest internal frequency F, is not known, measurements shall be performed up to 6 GHz. The

equipment shall meet both the peak and the average limits. If the measurements using peak
detector pass the average limit, there is no need to apply the average detector.

In the [frequency range 6 GHz to 18 GHz limits are not specified.

For emission measurements above 1 GHz, the peak detector limits shall not\be applied to
disturbances produced by arcs or sparks that are high voltage breakdown  events.| Such
disturbances arise when devices contain or control mechanical switches that control curfent in
inductprs, or when devices contain or control subsystems that create statie electricity. Only the
average limits shall apply to disturbances from arcs and sparks, while both the pegk and
avera$e limits shall apply to all other disturbances from such devicest

Measyrements may be performed at distances of 3 m or 10 m taking into account the EUT size
criteripn as specified in 3.1.32. When using the 10 m distapce, the limits of Table 11 shall be
modified as follows:

Limit (10 m) = Limit (3 m)>—= 20 log (10/3)
where|both limits are expressed in dB(pV/m),

Table 10 — Required highestfrequency for radiated measurements

Highest internal frequency Highest measured frequency

FX
F, <108 MHz 1 GHz
108 MHz < F5. <7500 MHz 2 GHz
500 MHz< F, =1 GHz 5 GHz

F,. > 1 GHz 5 x F_ up to a maximum of 6 GHz

NOTE | F, is defined in 3.1.17.

Table 11 — Electromagnetic radiation disturbance limits
for group 1 equipment measured on a test site

Limits for a measurement distance of 3 m
Frequency range dB(pV/m)
GHz Class A Class B
Peak Average Peak Average
1to3 76 56 70 50
3to6 80 60 74 54
At the transitional frequency, the more stringent limit shall apply.
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6.2.2.5 Frequency range 18 GHz to 400 GHz

In the

6.3
6.3.1

frequency range 18 GHz to 400 GHz, limits are not specified.

Group 2 equipment measured on a test site

Limits for conducted disturbances

6.3.1.1 General

The equipment under test shall meet either:

6.3.1.1

Limits
150 kb
mains
Table
no lim

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

2 Frequency range 9 kHz to 150 kHz

frequency range 9 kHz to 150 kHz, limits are not specified.

] Frequency range 150 kHz to 30 MHz

for the disturbance voltage at low voltage AC mains power ports in the frequency
Hz to 30 MHz for equipment measured on a test site using the 50 /50 uH CISPR a
network (V-AMN) or the CISPR voltage probe (see-7.3.3 and Figure 1) are gi
12 and Table 13, except for the ITU designated ffequency bands listed in Table 1

ts apply.

For el
operafon. In stand-by (or idle) mode, the limjt§ of Table 2 or Table 4 apply.

For IS
Table

Limits
30 MH

M RF lighting devices operating in<dedicated ISM frequency bands (defined by the
1) the limits of Table 13 apply.

for conducted disturbancés at wired network ports in the frequency range 150
z for equipment measured on a test site are given in Table 7.

quasi-

range
tificial
en in
where

ctric welding equipment the limits of Table 12 or Table 13 apply in active mode of

ITU in

Hz to
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Table 12 — Disturbance voltage limits for class A group 2 equipment
measured on a test site (AC mains power port)

Rated power of Rated power of
Frequency range S75kVA® P > 75 kVA 2 ¢
MHz Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uV)
0,15 to 0,50 100 90 130 120
0,50to 5 86 76 125 115
90 80
5 to 30 decreasing Ifipet-:;]aurle);]::/v;trologarithm of 115 105
73 60

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

a8 Selection of the appropriate set of limits shall be based on the rated AC power stated in the groduct
dog¢umentation.

b Fof class A equipment with a rated power < 75 kVA intended to be connected solely to isolated neutral pr high
impedance earthed (IT) industrial power distribution networks (see IEC_ 60364-1[9]) the limits defirled for
grqup 2 equipment with a rated power > 75 kVA may be applied.

¢ Infprmation shall be provided on installation measures that can be used to’reduce emissions from the installed
eqliipment.

NOTE |A rated input or output power of 75 kVA corresponds+far example to a current of approximately 108 A per
phase ih case of 400 V three phase power supply networks.«ahd to a current of approximately 216 A per phase in
case of|200 V three phase power supply networks.

High-frequency (HF) surgical equipment shall'meet the limits of Table 2 or Table 4 specifjed for
group|1 equipment in stand-by mode of operation. For high-frequency (HF) surgical equipment
operaling at frequencies outside designated ISM bands (see Table 1), these limits also| apply
at the operating frequency and.inside the designated frequency bands. The related
measyrements shall be performed/ina test arrangement in accordance with IEC 60601-2-2.

Table 13 — Disturbance voltage limits for class B group 2 equipment
measured on a test site (AC mains power port)

Frequency range Quasi-peak Average
MHZz dB(uV) dB(pV)
66 56
Decreasing linearly with logarithm Decreasing linearly with loggrithm
0,45'to 0,50
of frequency to of frequency to
56
0,90 105 ob 40
5 to 30 60 50

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

6.3.2 Limits of electromagnetic radiation disturbance
6.3.2.1 General

The equipment under test shall meet the limits when using a measuring instrument with a peak,
quasi-peak or average detector as indicated in the appropriate table.
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Up to 30 MHz the limits refer to the magnetic component of the electromagnetic radiation
disturbance. Above 30 MHz, the limits refer to the electric field strength component of the
electromagnetic radiation disturbance.

6.3.2.2 Frequency range 9 kHz to 150 kHz

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

6.3.2.3 Frequency range 150 kHz to 1 GHz

Except for the designated frequency range listed in Table 1, the electromagnetic radiation
disturbance limits for the frnqnnnr‘y range 150 kHz to 1 GHz for group 2 class A nqnipmc nt are

specifled in Table 14 and for group 2 class B equipment in Table 16.

The lignits in Table 14 and Table 16 apply to all electromagnetic disturbances at,allfrequencies
not exempted according to Table 1 footnote a.

For class A equipment for resistance welding, the limits of Table 14 apply in the frequency
range|30 MHz to 1 GHz in active mode of operation. In stand-by (or.idle) mode, the linits of
Table [8 apply. For class B equipment for resistance welding, the-imits of Table 16 apply in
activemode of operation. In stand-by (or idle) mode, the limits of_Table 9 apply.

For class A arc welding equipment, the limits of Table 15 apply in active mode of operatjon. In
stand+by (or idle) mode, the limits of Table 8 apply. For class B arc welding equipment, the
limits pf Table 9 apply in active mode of operation anddn)stand-by (or idle) mode.

For class A EDM equipment the limits of Table 15-apply.

For ISM RF lighting devices operating in dedicated ISM frequency bands (in Table 1 as defined
by the| ITU) the limits of Table 16 apply.

For high-frequency (HF) surgical equipment, the limits of Table 8 or Table 9 apply.|High-
frequgncy (HF) surgical equipment shall meet the respective limits when tested in stand-by
mode [of operation.

Recommendations for thé\protection of specific safety services are given in Annex £ and
Table |C.1.

On an| open-areastest site (OATS) or in a semi-anechoic chamber (SAC), class A equipment
may be measured at a nominal distance of 3 m, 10 m or 30 m, and class B equipment at a
nominpl distanee of 3 m or 10 m (see Table 14 and Table 16).

In the| frequency range 30 MHz to 1 GHz, a measuring distance of 3 m is allowed only for
equipment which complies with the definition given in 3.1.32Z.

In a fully-anechoic room (FAR) class A or class B equipment may be measured at a nominal
distance of 3 m, provided that the EUT fits into the validated test volume of the given FAR. In
conjunction with measurements according to this document, use of the FAR is restricted to
table-top equipment.

For group 2 class A or class B equipment other than EDM or arc welding, measurements in the
FAR in the range 30 MHz to 1 GHz shall be supplemented by measurement of the magnetic
component of the disturbance field strength in the range 150 kHz to 30 MHz, at an OATS or in
a SAC; see also footnote b in Table 14 and footnote ¢ in Table 16.
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Table 14 — Electromagnetic radiation disturbance limits
for class A group 2 equipment measured on a test site

OATS or SAC || FAR
Limits for a measuring distance D in m
Frequency D=30m D=10m D=3m? D=3mab
range Electric Magnetic Electric Magnetic | Electric Magnetic Electric
MHz field field field field field field field
Quasi-peak Quasi- Quasi-peak Quasi- Quasi- Quasi-peak | Quasi-peak
peak peak peak
dB(pV/m) dB(pA/m) dB(pV/m) dB(uA/m) | dB(pV/m) dB(pA/m) dB(4V/m)
0,1% to 0,49 - 33,5 - 57,5 - 82 -
0,49to 1,705 - 23,5 - 47,5 - 72 -
1,70% to 2,194 - 28,5 - 52,5 - 1 -
2,194 to 3,95 - 23,5 - 43,5 - 68 -
3,95 to 11 - 8,5 - 18,5 - 68 to 28,5 -
11 to 20 - 8,5 - 18,5 - 28,5 -
20 to 30 - -1,5 - 8,5 = 18,5 -
30 to 47 58 - 68 - 78 - 80 78
47 o 54,56 40 - 50 - 60 - q0
54,66 to 68 40 - 50 < 60 - 60 fo 59
68 tp 80,872 53 - 63 = 73 - 12
80,872 to 81,848 68 - 78 - 88 - g7
81,848 to 87 53 - 63 - 73 - 721 71
87 tg 134,786 50 - 60 - 70 - 68 fo 67
134,786 to 60 - 70 - 80 - 17
186,414
136,414 to 156 50 - 60 - 70 - 67 fo 66
156 to 174 64 < 74 - 84 - g0
174|to 188,7 40 - 50 - 60 - g6
188,7|to 190,979 50 - 60 - 70 - g6
190,979 to 230 40 - 50 - 60 - 56 fo 55
230 to 400 50 - 60 - 70 - g5
400 to 470 53 - 63 - 73 - q8
470|to 1 000 50 - 60 - 70 - g5
On an|QATS or in a SAC, class A equipment may be measured at a nominal distance of 3 m, 10 m or 3p m. A
measuking-distance less than 10 mis allowed only for equipmentwhich complies with the definition givenin B.1.32.

At the transition frequency, the more stringent limit shall apply. In certain frequency ranges, the limit for magnetic
field strength and for measurements in the FAR decreases linearly with the logarithm of frequency.

2 In the frequency range 30 MHz to 1 GHz, the 3 m measuring distance applies only to small EUT (see 3.1.32).

b The table-top equipment shall fit into the validated test volume of the FAR. In the range below 30 MHz, such

group 2 equipment shall be measured at an OATS or in a SAC (see limits in the respective magnetic field
column in this table).
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Table 15 — Electromagnetic radiation disturbance limits
for class A EDM and arc welding equipment measured on a test site

OATS or SAC FAR
10 m measuring distance | 3 m measuring distance | 3 m measuring distance * ®
Frequency range
MH Quasi-peak Quasi-peak Quasi-peak
z
dB(uV/m) dB(uV/m) dB(uV/m)
80 90 102
Decreasing linearly with Decreasing linearly with Decreasing linearly with
30 to 230 ; h .
logarithm of frequency to logarithm of frequency to logarithm of frequency to
60 70 75
230 to 1 000 60 70 75
On an PATS or in a SAC, class A equipment may be measured at a nominal distance of 3 m, 10 m,or 30 m.|In case
of meagurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB‘per decade ghall be
used tgd normalize the measured data to the specified distance for determining compliance.
2 Theg 3 m separation distance applies only to small EUT (see 3.1.32).
b The table-top equipment shall fit into the validated test volume of the FAR.
Table 16 — Electromagnetic radiation disturbance limits
for class B group 2 equipment measured on a test site
OATS or SAC H FAR
Limits for aimeasuring distance D in m
D=10m DE¥3ma D=3m D=3mP
Frequency range . -
MH2 Electric field Maﬁgenlztlc Electric fiell
Quasi- Average ¢ Quasi- Average ¢ | Quasi-peak Quasi- Avefage ©
peak peak peak
dB(uV/m) dB(uV/m) dB(uA/m) dB(uV/m)
0,015 to 30 - - - - 39t03
30 fo 80,872 30 25 40 35 - 42 to 39 37}o 34
80,8772 to 81,848 50 45 60 55 - 59 b4
81,848 to 134,786 30 25 40 35 - 39 to 37 34 o 32
134,786 to 50 45 60 55 - 57 b2
136,414
136,414 to 230 30 25 40 35 - 37 to 35 32}o 30
23( to 47000 37 32 47 42 - 42 B7

On an OATS or in a SAC, class B equipment may be measured at a nominal distance of 3 m or 10 m.

At the transition frequency, the more stringent limit shall apply. In certain frequency ranges, the limit for magnetic
field strength and for measurements in the FAR decrease linearly with the logarithm of frequency.

2 In the frequency range 30 MHz to 1 GHz, the 3 m separation distance applies only to small EUT (see 3.1.32).

b The table-top equipment shall fit into the validated test volume of the FAR. In the range below 30 MHz, such
group 2 equipment shall be measured at an OATS or in a SAC (see limits in the respective magnetic field
column in this table).

¢  The average limits apply to magnetron driven equipment and microwave ovens only. If magnetron driven
equipment or microwave ovens exceed the quasi-peak limit at certain frequencies, then the measurement shall
be repeated at these frequencies with the average detector and the average limits specified in this table apply.
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6.3.2.4 Frequency range 1 GHz to 18 GHz

The limits in the frequency range 1 GHz to 18 GHz apply only to group 2 equipment operating
at frequencies above 400 MHz. The limits specified in the Table 17 to Table 19 apply only to
RF disturbances appearing outside designated ISM bands as listed in Table 1.

The electromagnetic radiation disturbance limits for the frequency range 1 GHz to 18 GHz are
specified in Table 17 to Table 19. The equipment shall meet either the limits of Table 17, or at
least the limits of Table 18 or Table 19 (see decision tree in 9.4.1, Figure 17).

ISM RF lightin

ing devices operating in dedicated ISM frequency bands (in Table 1, as defined by
the ITHy-shat-e ] the—tHm 4

Hhaor o aclace R Limite ~f TN
13 T

a
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T T ottt thTe—oTooo D 1t

For microwave-powered UV irradiators, the limits specified in Table 17 apply.

Recommendations for the protection of specific safety services are given.in Annex C and
Table|C.1.

Table 17 — Electromagnetic radiation disturbance peak limits for
group 2 equipment operating at frequencies above'400 MHz

Frequency range Limits for a measurement distance of 3 m
Peak
GHz dB(puV/m)
1to0 18 Class A Class B
Within|harmonic frequency bands 822 70
Outside harmonic frequency 70 70
bands

Peak measurements with a resolution bandwidth-of1 MHz and a video signal bandwidth (VBW) higher than of equal
to 1 MHz. The recommended VBW is 3 MHz.

NOTE| In this table, “harmonic frequency/bands” means the frequency bands which are multiples of the ISM|bands
allocated above 1 GHz.

a8 At the upper and lower edge frequencies of harmonic frequency bands, the more stringent limit of 70 dB[uV/m)
applies.
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Table 18 — Electromagnetic radiation disturbance weighted limits for
group 2 equipment operating at frequencies above 400 MHz

Frequency range Limits for a measuring distance of 3 m
weighted
GHz dB(pV/m)
1t02,4 60
2,510 5,725 60
5,875to 18 60

Weighted measurements shall be performed with a resolution bandwidth of 1 MHz and a video bandwidth of 10 Hz.

To chgck conformance with the limits of this table, weighted measurements shall be performed in all the.fo

frequepcy ranges, in which the limit of Table 17 was exceeded during the peak measurement:

a) 1,0 GHz to 2,4 GHz 3;

b) 2,94 GHz to 6,125 GHz (outside the band 5,72 GHz to 5,88 GHz) ;

c) 6,125 GHz to 8,575 GHz;

d) 8,575 GHz to 11,025 GHz;

e) 11)025 GHz to 13,475 GHz ®;

f) 13J475 GHz to 15,925 GHz;

g) 15)925 GHz to 18,0 GHz 2.

At subfanges where the limit of Table 17 was exceeded, a weighted mfeasurement shall be performed with

of 20 NIHz around the centre frequency adjusted to the frequency.-of the highest disturbance level in the res

subranjge.

a8 In ¢ases where the frequency of highest emission during‘péak measurement is found closer than 10 MH
thg frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 572 GHz, 5,88 GHz or 18 GHz, the span for wg
mefasurements shall remain 20 MHz, but in such.a(tase, the centre frequency shall be adjusted so t
freuency edges are not exceeded.

b In &ny case, a final weighted measurement sHall be performed at the frequency of the highest emission
exg¢eeds the limit of Table 17 in the frequeney range 11,7 GHz to 12,7 GHz for satellite downlink. If the
disfurbance level in this subrange is qutside of the range for satellite downlink, in this subrange tw
mejasurements shall be performed.

lowing
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Table 19 — Electromagnetic radiation disturbance APD level corresponding to
10-1 limits for class B group 2 equipment operating at frequencies above 400 MHz

Frequency range Limits for a measurement distance of 3 m
APD level corresponding to 10~"
GHz dB(pV/m)
1to2,4 70
2,510 5,725 70
5,875 to 18 70

To check conformance with the limits of this table, APD measurements shall be performed in all the following

frequsé
a) 1,
b) 2,4
c) 6,
d) 8.4
e) 11
f) 13
g) 15

Final APD measurements shall be performed at 5 frequencies as explainéd in 9.4.4.3.

a8 Incases where the frequency of highest emission during peak measurement is found closer than 10 MH

the
be

In pny case, final APD measurements shall be performédiaround the frequency of the highest emission,

ncy subranges, in which the limit of Table 1/ was exceeded during the peak measurement:

GHz to 2,4 GHz 3;

GHz to 6,125 GHz (outside the band 5,72 GHz to 5,88 GHz) ?;
25 GHz to 8,575 GHz;

75 GHz to 11,025 GHz;

025 GHz to 13,475 GHz b;

475 GHz to 15,925 GHz;

925 GHz to 18,0 GHz 2.

frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88"GHz or 18 GHz, final APD measurement
omitted at frequencies outside the corresponding bands listed here.

E from

5 shall

which

exfeeds the limit of Table 17 in the frequency range 14,7 GHz to 12,7 GHz for satellite downlink. If the Highest
digturbance level in this subrange is outside of thé\range for satellite downlink, in this subrange twp final
megasurements shall be performed.
NOTE| An APD level corresponding to 10" means that the amplitude of the disturbance exceeds the spgcified
level quring the observation time with a probability of 10 %.
6.4 |Group 1 and group 2 class A equipment measured in situ
6.4.1 Limits for conducted disturbances
Underlin situ conditions, an assessment of conducted disturbances is not required.
6.4.2 Limits of electromagnetic radiation disturbance
The limits @iyen in Table 20 apply to class A group 1 equipment and the limits given in Taple 21

apply

fo class A group 2 equipment.
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Table 20 - Electromagnetic radiation disturbance limits for

class A group 1 equipment measured in situ

Frequency range

Limits with measuring distance 30 m from the outer face of the
exterior wall of the building in which the equipment is situated

Electric field Magnetic field
MHz ] ] .
Quasi-peak Quasi-peak
dB(uV/m) dB(pA/m)
0,15 to 0,49 — 13‘5
0,49 to 3,95 — 3.5
9,99 O ZU = =115
20 to 30 — 21,5
30 to 230 30 _
230 to 1 000 37 N

At the

If loca
inversg
distan

e for determining compliance.

fransition frequency, the more stringent limit shall apply.

conditions do not allow for measurements at 30 m, then a larger distance may“be used. In this cdse, an
proportionality factor of 20 dB per decade shall be used to normalize the measured data to the specified

2 Th
ori
30

flo

r by more than 3 dB.

ese limits apply in addition to the limits in the frequency range 30 MHz“to 1 GHz to radiated disturlpances
hinating from the operation frequency and its harmonics appearing’in the frequency range 150 kHz to
MHz, caused by the installed class A group 1 equipment with a,rated power exceeding 20 kVA. In thg event
that the ambient noise level exceeds the above limits, the emissions of the EUT shall not increase thig noise
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Table 21 - Electromagnetic radiation disturbance limits for

class A group 2 equipment measured in situ

Limits for a measuring distance of D in m
from the exterior wall of the building

Frequency
range Electric field Magnetic field
MHz Quasi-peak Quasi-peak
dB(uV/m) dB(uA/m)
0,15 to 0,49 - 23,5
0,49 to 1,705 - 13,5
1’ 05 to ')‘1QA 1R‘R
2|194 to 3,95 - 13,5
3,95 to 20 - -1,5
20 to 30 - -11,5
30 to 47 48 \
47 to 68 30 -
68 to 80,872 43 -
80,872 to 81,848 58 -
81,848 to 87 43 -
87 to 134,786 40 -
134,786 to 136,414 50 -
136,414 to 156 40 -
156 to 174 54 -
1|74 to 188,7 30 -
184,7 to 190,979 40 -
190,979 to 230 30 -
D30 to 400 40 -
100 to 470 43 -
4170 to 1 000 40 -
At the fransition frequency, the more stringent limit shall apply.
For grpup 2 equipment measured in situ, the measuring distance D from the exterior walllof the
building in whichjthe equipment is situated equals (30 + x/a) m or 100 m whichever is sialler,
provided that (the measuring distance D is within the boundary of the premises. In the case
where| the -ealculated distance D is beyond the boundary of the premises, the meajsuring
distanpesD-equals x or 30 m, whichever is longer.

For the calculation of the above values:

x is the distance in m between the exterior wall of the building in which the equipment is
situated and the boundary of the user’s premises in each measuring direction;

a = 2,5 for frequencies lower than 1 MHz;

a =4,5 for frequencies equal to or higher than 1 MHz.
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7 Measurement requirements

7.1 General

The requirements specified in Clause 7, together with the limits specified in Clause 6, constitute
the essential EMC requirements of this document.

Specific requirements for making measurements on a test site are given in Clause 8 and
Clause 9, for making measurements in situ in Clause 10.

The requirements of the present clause are to be met for both test site and in situ measurements.

Measyrements shall only be performed in frequency ranges where limits are specijied in
Claus¢ 6.

For equipment with radio functionality, the additional requirements of Annex‘Fyshall apply.

Comppnents or subassemblies for higher order equipment or systems which are intended to be
only gssembled at their respective place of operation can also be{tested according fo the
requirements of this document. For testing purposes in the framework of this document], such
compa@nents or subassemblies shall be regarded as stand-alene~“equipment. Compongnts or
subasgemblies for which compliance with the relevant requirements cannot be shown|when
measyred at a test site can also be assessed in situ when being installed into the highen order
system, in which case the provisions of 6.4 shall apply,

NOTE 1 The environments encompassed in this document aré.residential, commercial and industrial envirgnments
as desdribed in IEC 61000-2-5 [11]. Adherence of equipment\to the requirements of this document will alloy for its
operati¢n and use in these environments without resultingn, an increased risk of RFI. There can also exist other IEC
product] standards which allow for compliance testing of(components or subassemblies of higher order syst¢ms but
which gncompass other environments than those specified in IEC 61000-2-5 [11]. Choice of this document or the
other appropriate IEC product standard for compliahce testing of components or subassemblies is upl to the
manufafturer.

NOTE 4 Examples for such components ‘inelude, but are not limited to: power converters used for dis}ributed
generation and supply of electric energylinto LV AC mains networks or installations or, by means of their own
dedicatpd transformer, into MV power distribution networks, but also power electric subassemblies intended for
supply of higher order systems with(power from LV AC mains networks.

7.2 |Ambient noise

A test[site shall allow(emissions from the equipment under test to be distinguished from ambient
noise.| The suitability.in this respect can be determined by measuring the ambient noise|levels
with the equipmient under test inoperative and ensuring that the ambient noise levels jare at
least ¢ dB below the limits specified in 6.2 or 6.3, as appropriate for the measurement|being
carriedl out-FKuUrther information on compliance testing in the presence of ambient noise is|found
in CISPR16-2-1:2014, 6.2.2 and CISPR 16-2-3:2016/AMD1:2019, 6.2.2.

It is not necessary to reduce the ambient noise level to 6 dB below the specified limit where the
combination of the ambient noise plus the emission from the equipment under test does not
exceed the specified limit. Under these conditions the equipment under test is considered to
satisfy the specified limit.

When carrying out measurements of conducted RF disturbances, local radio transmissions can
increase the ambient noise level at some frequencies. A suitable radio-frequency filter may be
inserted between the artificial network (V-AMN and/or DC-AN) and the respective laboratory
AC mains supply or DC power source, or measurements may be performed in a shielded
enclosure. The components forming the radio-frequency filter should be enclosed in a metallic
screen directly connected to the reference ground of the measuring system. The requirements
for the impedance of the artificial network shall be satisfied at the frequency of measurement
when the radio-frequency filter is connected.
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If, when measuring radiated RF disturbances, the 6 dB ambient noise conditions cannot be met,
then the antenna may be located at a distance closer to the equipment under test than specified
in Clause 6 (see 8.3.4). Further advice on measurement conditions in presence of high level
ambient noise is found in Annex B.

7.3 Measuring equipment
7.3.1 Measuring instruments

Receivers with quasi-peak detectors shall be in accordance with CISPR 16-1-1. Receivers with
average detectors shall be in accordance with CISPR 16-1-1.

NOTE L Both detectors can be incorporated in a single receiver and measurements carried out by alternately using
the quapi-peak detector and the average detector.

NOTE 4 The average detector in CISPR 16-1-1 is commonly referred to as “CISPR-Average”. This isto emphasize
that thg average detector used in a CISPR receiver obtains a measurement result that is equivalent to the peak
reading|of a meter with a time constant as defined in CISPR 16-1-1.

The mleasuring receiver used shall be operated in such a way that a variation in frequejncy of
the digturbance being measured does not affect the results.

NOTE § Measuring instruments having other detector characteristics can be us€d provided the measurement of the
disturbgnce values can be proved to be the same. Attention is drawn to the ‘convenience of using a paporamic
receive[ or a spectrum analyzer, particularly if the working frequencyx of "the equipment under test dhanges
apprecipbly during the work cycle.

To avrj:id the possibility of the measuring instrument incorrectly indicating non-compliande with
the limits, the measuring receiver shall not be tuned‘closer to the edge of one of the [bands
designated for ISM use than the frequency at which its 6 dB bandwidth point aligns w]th the
edge ¢f the designated band.

When|making measurements on high power equipment, care should be taken to ensufe that
screening and the spurious response rejection characteristics of the measuring receiver are
adequjate.

For measurements at frequencies above 1 GHz, a spectrum analyzer or test receivdr with
charagteristics as defined in CISPR 16-1-1 shall be used.

7.3.2 Artificial network (AN)
7.3.2. General

The aftificial network (AN) is required to provide a defined termination impedance for the [EUT’s
AC mpins power port or DC power port under test at radio frequencies at the pagint of
measyrement. The AN will also provide isolation of the equipment under test from ambien{ noise
on the respective AC or DC power lines.

7.3.2.2 Artificial mains network (AMN)

Measurement of the disturbance voltage at low voltage AC mains power ports shall be made
using an artificial mains network (V-AMN) as specified in CISPR 16-1-2.

7.3.2.3 Artificial DC network (DC-AN)

Measurement of the disturbance voltage at low voltage DC power ports shall be made using the
150 Q artificial mains Delta-network specified in 4.7 of CISPR 16-1-2:2014 and
CISPR 16-1-2:2014/AMD1:2017. Figure A.2 of CISPR 16-1-2:2014 and
CISPR 16-1-2:2014/AMD1:2017 shows a suitable circuit for a delta-network, and another
example for a 150 Q A-AN is shown in Figure A.7 of CISPR 16-1-2:2014 and
CISPR 16-1-2:2014/AMD1:2017. For simplified wording, any of these networks intended for use
with measurements at low voltage DC power ports is further on denoted as DC-AN.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 © IEC 2024 -41 -

7.3.3 Voltage probe

The voltage probe shown in Figure 1 shall be used when the artificial mains network (V-AMN)
cannot be used. The probe is connected sequentially between each line and the reference earth
chosen (metal plate, metal tube). The probe consists mainly of a decoupling capacitor and a
resistor such that the total resistance between the line and earth is at least 1 500 Q. The effect
on the accuracy of measurement of the capacitor or any other device which can be used to
protect the measuring receiver against dangerous currents shall be either less than 1 dB or
allowed for in calibration. The voltage probe shall meet the requirements specified in
CISPR 16-1-2:2014, Clause 5.

Mains supply
C —— X,<<1500Q
(1500 - R) Q
|
X, >> R R / Measuring set
IEC
Figure 1 — Circuit for_disturbance voltage measurements on mains supply
7.3.4 Antennas
7.3.4. Frequency range below 30 MHz
In the frequency/fange below 30 MHz the antenna shall be a loop as specified in CISPR 1/6-1-4.

The aptenna shall be supported in the vertical plane and be rotatable about a vertical axis. The
centre of the-teop shall be 1,3 m above ground level, in each orientation of the loop antgnna.

7.3.4. Hz to 1 GHZz

7.3.4.2.1 General

In the frequency range from 30 MHz to 1 GHz the antenna used shall be as specified in
CISPR 16-1-4.

Other antennas may be used provided the results can be shown to be within £2 dB of the results
which would have been obtained using a balanced dipole antenna.

7.3.4.2.2 Open-area test site (OATS) and semi-anechoic chamber (SAC)

For measurements on an OATS or in a SAC, the centre of the antenna shall be varied between
1 m and 4 m height for maximum indication at each test frequency. The nearest point of the
antenna to the ground shall be not less than 0,2 m. Measurements shall be performed with the
antenna oriented in both horizontal and vertical polarizations.
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7.3.4.2.3 Fully-anechoic room (FAR)

For measurements in a FAR, the antenna height is fixed at the geometrical middle height of the
validated test volume. Measurements shall be performed with the antenna oriented in both
horizontal and vertical polarizations.

7.3.4.2.4 Other sites

For measurements in situ the centre of the antenna shall be fixed at (2,0 £0,2) m height above
the ground.

7.3.4.3 — Frequency range from 1 GHz to 18 GHz

In the| frequency range from 1 GHz to 18 GHz, the antenna used shall be as specified in
CISPR 16-1-4.

7.3.5 Artificial hand

In order to simulate the influence of the user’s hand, the application ef the artificial hpnd is
required for hand-held equipment during the mains disturbance voltage measurement.

The atftificial hand consists of metal foil which is connected to,onge’terminal (terminal M) of an
RC element consisting of a capacitor of 220 pF + 20 % in series'with a resistance of 510 Q + 10 %
(see Higure 2); the other terminal of the RC element shall be(connected to the reference dround
of the|measuring system (see CISPR 16-1-2). The RC-~element of the artificial hand nmjay be
incorpprated in the housing of the artificial mains network.

M

220 pF £20 %

? 510Q+10 %
— IEC

Figure 2 — Artificial hand, RC element

7.4 |Frequency measurement

For equipment”which is intended to operate with a fundamental frequency in one pf the
designated_bands listed in Table 1, the frequency shall be checked with measuring equipment
having an/inherent error of measurement not greater than 1/10 of the permissible tolerance for
the mid-band frequency of the designated band. The irequency shall be measured over all the
load range from the lowest power normally used up to the maximum.

7.5 Configuration of equipment under test
7.51 General

Consistent with typical applications of the equipment under test, the level of the disturbance
shall be maximized by varying the configuration of the equipment. An example of a typical setup
for measurements of radiated disturbances from a table-top EUT is provided in Figure 3. The
measurement arrangement shall be typical of normal installation practice and centred to the
turntable’s vertical axis.
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NOTE 1 The extent to which this subclause is applicable to the measurement of an installation in situ will depend
on the flexibility inherent in each particular installation. The provisions of this subclause apply to in situ
measurements in so far as a particular installation allows for the position of cables to be varied and different units
within the installation to be operated independently, the extent to which the position of the installation can be moved
within the premises, etc.

For measurement of radiated disturbances on an OATS or in a SAC with a separation distance
of 3 m the assessment of the radiation from the cabling of the EUT shall be restricted to those
fractions of interconnecting cables (see 7.5.2) and mains cables (see 7.5.3) which are within
the test volume not exceeding 1,5 m diameter times 1,5 m height above ground.

For the measurement of radiated disturbances in a FAR, all cables dropping to the floor shall
be visible from the position of the antenna reference point for at least 80 cm, see Figure 3b.

or decoupled from the test environment. If cables to associated equipment cannot\bé extended
to run|out of test volume, then the associated equipment shall be placed within’the imajginary
circle pround the complete configuration of the EUT.

Assocjated equipment not fitting into the test volume shall be excluded from the measureEents

The measuring distance is defined from the reference point of the antenna to the boundaries of
an imaginary circle around the complete configuration of the EUT, sée-Figure 3a.

NOTE 4 Restriction of radiation assessment to the cable fractions inside”the test volume can be achigved for
example by application of CMADs to the cables at the position where they leave the test volume. CISPR 16-213 gives
further guidance on the application of CMADs.
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Cables leaving the test volume run
vertically down towards the floor.
Decoupling is achieved by using e.g. a
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Dimensions in

B: Excess cable length bundle
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Figure 3a — Top view

D: Diameter of the imaginary
circle around the complete
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Dimensions in| metres
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configuration of the EUT point
D
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Botton}-plane ; :
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L~ i AEGCED QT >
H i !
—F L - FAR: from all cables going down pt least
g ; ‘\ / 80 cm shall be directly visible froin the
;)' ; Non-conducting antenna reference point and not lpeing
o| i support e hidden behind floor absorbers.
Gl ¢
<| i
D
nl !
Kl ol
2 = I e /V\/\A/\/\
CMAD: common-mode OATS, SAC: Groundplane
absorption device FAR: floor, e.g. covered by ferrite tiles
IEC

Figure 3b — Side view

Figure 3 — Example for a typical cable arrangement for measurements of
radiated disturbances in 3 m separation distance, Table-top EUT

An example of a typical unified test set up for floor standing equipment suitable for
measurement of conducted as well as radiated disturbances is shown in Figure 4. Further
examples of typical arrangements of the EUT and associated peripherals are given in
CISPR 16-2-3 and CISPR 16-2-1.
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Dimensions in
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0,8 £0)08 'To power ; !
supply /| 5 |

< pply 2

NOTE

The cInfiguration of the equipment under test; including the exact placement of the CMA

the ty

7.5.2

This subclause applies to equipment in which there are interconnecting cables between v

parts

NOTE
toanu
system

Interc

requirementsxlf the length can be varied, the length shall be selected to produce ma

emiss

=== |nterconnecting

CMAD Special earthing
terminal

CMADs are not used for conducted disturbance measuremeénts.

Figure 4 — Example for a typical test set up for measurement of conducted
and/or radiated disturbances from*a“floor standing EUT, 3D view

e of test site used for the measurement, shall be documented in the test report.

EUT cables and components

pf the equipment, or systems where a number of components are interconnected.

1 The observation of all provisions in this subclause ensures the application of the results of an ev
mber of system configurations using the same types of equipment and cables as tested, but no othg
configuration being in effect a subsystem of the one evaluated.

bnnecting\cables shall be of the type and length specified in the individual equi

ons'when performing field strength measurements.

metres

cables

IEC

D and

arious

hluation
r, each

pment
imum

If shielded or special cables are used during the tests then the use of such cables shall be
specified in the instruction manual.

The connection of signal leads, except for the leads supplied with the EUT, is not required
during radio-frequency emission measurements for portable test and measurement apparatus,
group 1, or those intended for use in laboratories and operated by competent persons.

Exam

ples are signal generators, network and logic analysers, and spectrum analysers.

Excess lengths of cables shall be bundled at the approximate centre of the cable with bundles
up to 40 cm in length. If it is impracticable to do so the disposition of the excess cable shall be

noted

precisely in the test report.
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Where there are multiple interface ports all of the same type, connecting a cable to just one of
that type of port is sufficient provided that it can be shown that the additional cables would not
significantly affect the results.

Any set of results shall be accompanied by a complete description of the cable and equipment
orientation so that results can be reproduced. If there are conditions of use, those conditions
shall be specified, documented and included in the instructions for use.

If a given type of equipment can perform separately any one of a number of functions then the
equipment shall be tested while performing each of these functions. For systems which may
include a number of different components, one of each type of component which is included in

h n £ b I} 1l : 1 Il [ ) Il b
t e Sy I CUTTITyguratiurt stiait DT mMieiuucuUu 11T uic ©vardatiurl.

A system which contains a number of identical components, but has been evaluated Using only
one of those components, does not require further evaluation if the initial evaluation was
satisfgctory.

NOTE 4 This is possible because it has been found that in practice emissions from ‘identical modules Jare not
additivy.

When|equipment is being evaluated which interacts with other equipient to form a system then
the eyaluation may be carried out using either additional equipment to represent th¢ total
system or with the use of simulators. In either method carec¢shall be taken to ensure that the
equipment under test is evaluated with the effects of the(rest of the system or similators
satisfyfing the ambient noise conditions specified in 7.2.¢Any simulator used in lieu of [actual
equipment shall properly represent the electricalhand in some cases the mechanical
charagteristics of the interface, especially withrespect to radio-frequency signals and
impedpnces, as well as cable configuration and types.

NOTE 3§ This procedure is intended to facilitate the "evaluation of equipment which will be combined with other
equipment from different manufacturers to form a system.

When |[performing conducted disturbance measurements on wired network ports, the EUT shall
be arranged and operated in accordance with CISPR 32.

7.5.3 Connection to the electricity supply network on a test site
7.5.3. Connection to the laboratory AC mains network
7.5.3.11 General

Wherg applicable-the mains power from the laboratory's electricity power supply network shall
be prgvided through the artificial mains network (AMN) specified in 7.3.2.2.

For cq nnection to the AMN or to the test site's electr|C|ty supply network appropnate Ingths

type of mains cabIe for use with the EUT connectlon to the AMN or to the test site's electricity
supply network shall be made with that cable type.

Mains power at the nominal voltage shall be supplied.

7.5.3.1.2 Conducted and radiated disturbance measurements up to 30 MHz

When performing measurements on a test site, the artificial mains network (V-AMN) specified
in 7.3.2.2 shall be used whenever possible. The enclosure of the V-AMN shall be located so
that its closest surface is no less than 0,8 m from the nearest boundary of the equipment under
test.
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Where a flexible mains cord is provided with the EUT, this shall be 1 m long or, if in excess of
1 m, the excess cable shall be folded to and forth to form a bundle not exceeding 0,4 m in
length.

Where a mains cable is specified in the installation, instructions a 1 m length of the type
specified shall be connected between the test unit and the AMN.

Earth connections, where required for safety purposes, shall be connected to the reference
“earth” point of the AMN and where not otherwise provided or specified by the manufacturer
shall be 1 m long and run parallel to the mains connection at a distance of not more than 0,1 m.

Other[earth connections (e.g. for EMC purposes) either specified in the installation marjual or
supplied with the EUT for connection to the same terminal as the safety earth connection shall
also be connected to the reference earth of the AMN.

Ancillary low voltage AC mains ports shall be connected to the laboratory AC/mains ne¢twork
via ong or more separate artificial mains networks (V-AMN) as specified in'7.3.2.2.

Wherg the equipment under test is a system comprising more than ©hae unit, each unit having
its own power cord, the point of connection for the AMN is determihed from the following|rules:

a) each mains cable which is terminated in a mains supply plug of a standard design| (e.g.,
IEC TR 60083 [23]) shall be tested separately;

b) mains cables or terminals which are not specified by.the manufacturer to be connegted to
anpther unit in the system for the purposes of{supplying mains power shall be fested
separately;

c) magins cables or terminals which are specjfied by the manufacturer to be connected to
anpther unit in the system for the purposes~of supplying mains power shall be conpected
to that unit, and the mains cables or terminals of that unit are connected to the AMN;

d) where a special connection is specified, the necessary hardware to effect the connlection
shall be used during the evaluation of the equipment under test.

7.5.3.1.3 Radiated disturbance measurements in the range 30 MHz to 18 GHz

Conngction to the laboratory's-electricity supply network may be provided with or withdqut the
use gf an AMN located\inside the test environment, see Figure 4. For measurement
arrandements not including an AMN, grounding and earthing of the EUT shall be guardnteed
by adherence to the principles set out in 7.5.3.1.2 as far as possible.

If the measuremént arrangement does not include an AMN, then excessive lengths of [mains
cableg do not/need to be bundled and located inside the test volume. They mpy be
acconimodated outside the test volume or test environment. For decoupling of radiatioh from

these [exXeessive cable lengths it is however recommended to carefully terminate these [mains
Cables At tha laecatinn whara thav laava tha toct vabiima Ear thic Aacaiinlina nea ~f CONNM '\DS |S

Tt o ToCTo oW T Ot Ty 1TV O tHCtC ot vV oo o O o T TouUpmmg— oo C—oT—otvii

recommended. For measurements with a separation distance of 3 m, this decoupling is
mandatory, see 7.5.1.

7.5.3.2 Connection to the laboratory DC power supply or other DC power source

When performing measurements on a test site, the 150 Q artificial DC network (DC-AN)
specified in 7.3.2.3 shall be used whenever possible. The enclosure of the DC-AN shall be
located so that its closest surface is 0,8 m from the nearest boundary of the equipment under
test.
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Where the DC-AN is used as voltage probe, the EUT’'s DC power port under test shall be
decoupled from the DC power source by means of suitable common mode decoupling devices
such as ferrite tubes, CMADs or a CDN as specified in 6.2.2 and 6.2.3 of IEC 61000-4-6:2023
which shall be clamped at or be inserted in the DC power cable connecting the DC power source
with the measurement arrangement for the EUT, see also Figure 12, Figure 13 and Figure 14.
If a CDN according to IEC 61000-4-6 is used for decoupling purposes, its RF power input port
shall not be terminated with a 50 Q resistive load.

Connection shall be made to a suitable DC power source. The DC output voltage of this power
source shall be adjustable to provide a voltage level within the rated operation range for the
respective type of EUT.

NOTE {1 For supply of the EUT's DC power port under test, a dedicated laboratory DC power source, appfopriate
(sets of]) batteries or also other DC energy sources such as e.g. fuel cell modules can be used, provided that they
allow fgr continuous and stable voltage, current, etc. applicable for power converters under rated ¢utput operating
conditigns, throughout the measurement.

Care s$hould be taken when selecting the laboratory DC power source and\installing it|in the
measyrement arrangement. It is recommended to select and install only.'Such a DC [power
source which provides for a good galvanic insulation and also sufficient"RF decoupling gf both
DC power terminals from the laboratory reference ground plane. Intetnal decoupling capacitors
at the|DC power source's terminals used for internal suppression- @f asymmetric disturbances
can provide an unwanted bypass for the common mode 150 Q“termination impedance |of the
DC-AN used for the measurements. This can cause saturation“effects in the mitigation f|lter of
the pgwer converter under test, in particular at the operation frequency (i.e. the switching
frequgncy) of the power converter and its harmonics, which are usually in the range from|2 kHz
to some 20 kHz. Saturated mitigation filters lead to incorrect and invalid measurement fesults
since the power converter is not operated as intended 'during the measurements. For guidance
on prgvention of saturation effects caused by thetconfiguration of the test site, see inforfnation
in Annex E.

Wherg a particular type of DC power cable-is specified in the installation instructions, thig shall
be usgd during the measurements.

For testing, a cable length as shért as possible shall be connected between the equipment
under|test and the DC-AN respecting the proximity of the boundary conditions defined above.

Wherg the equipment under.test has more than one DC power port of the same type, the number
of DC|power ports needed to operate the equipment at its rated power shall be connegted to
the DC-AN for the measurements. All other DC power ports shall be terminated with a siitable
150 Qlcommon mede termination impedance. Multiple ports galvanically connected in pjarallel
(such jas bus batrs-or strips for connection to multiple cables) are considered to represept one
single|port only.

NOTE 3 .kor these other terminations, any suitable device can be used. This includes e.g. use of furthef 150 Q
networls _according to CISPR 16-1-2, further DC-ANs as specified in 7323 _ or also use of 150 O coupling/
decoupling devices (CDN) as defined in IEC 61000-4-6.

Ancillary DC power ports shall be connected to an appropriate separate laboratory DC power
source or battery, via a suitable 150 Q common mode termination impedance.

NOTE 3 If a separate mains-connected laboratory DC power source is used, then it can be appropriate to also insert
another EMI filter in the connection to that power source. Diagrams showing suitable setups for the test site are
found in Annex D.
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7.5.4

Measurements of robots

For disturbance measurements of robots, the following conditions shall apply:

a) For radiated emissions, the EUT boundary shall be the smallest circle fully enclosing the
footprint of all fixed parts of the robot and corresponding EUT cables, ignoring any portion
of the robot that moves during normal operation; an example is illustrated in Figure 5.
However, when an emission failing the limit is estimated to originate from a portion of the
moving arm/element that can be outside of the EUT boundary during the operation of the
robot, this shall be investigated and, if confirmed, the emission shall be re-measured with
the measurement antenna relocated at the limit distance from this specific portion on the
moving arm/element of the robot; in this case, the investigation and the results obtained

fro[rrm?@fmummW
b) The EUT arrangement shall be such that the mobile portions of the robot can mowve

as

c) Inthe case of a fixed robot, the installation instructions shall be respectedjin‘all cas
enpure stable robot operation, the robot shall be rigidly fixed and one)of the fol

elg

d) A mobile robot shall be supported above the ground plane at the required height

15
me
an

in normal operation, during the test.

ctrical conditions shall be fulfilled as required in the installation instructions:
remain insulated, or
grounded to dedicated grounding/earthing point.

cm, 40 cm or 80 cm, depending on if the EUT is floar-standing or tabletop and

insulating support that allows the propulsion system of the robot to move freely,

freely,

bs. To
owing

(up to
if the

asurement is radiated, conducted with a VCP, or conducted without a VCP) by mefans of

If the

frele movement of the propulsion system of the rob6t is not possible when using an insdilating

support of the maximum allowed thickness, thisimay be increased, as appropriate;
cape, the actual thickness of the insulating support shall be documented in the test r

n this
pport.

Example setups for floor-standing robots are’shown in Figure 6 and Figure 7 (for conducted

and ra
an exy

diated disturbance measurements,-fespectively), while Figure 8 and Figure 9 illd
mple combination EUT (consisting@ef both floor-standing and tabletop/wall-mount

Tte smallest imaginary circle around

\the configuration of the EUT, radius rg
{

Consider the worst case

4 The virtual circle boundary of Antenna
the fixed part of robot reference point

Ignore the effect of extendable arm

strate
units).

L= l\/ln:\ellring distance

IEC

Figure 5 — EUT boundary determination for radiated disturbance
measurements of robots with extendable/moving arm
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Dimensions in centimetres
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Bonded to
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Manipulator
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-h-q_%_'_ﬁ—-
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- —
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C mains
ower input

Bonded to
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Insulator :
(=15) power inpyt

IEC

Figure 6 — Example of a typical test setup for conducted disturbance
measurement on a floortstanding robot system
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Dimensions in centimetres

EUT volume
(ignoring the range of motion
of the moving elements)

Manipulator
(EUT)

O omatrall
SORronet

(EUT)

CMAD

(x 3;the one on the AC
mains power of the
manipulator unit is

not visible)

Turntable

Typieal
spacing

lasulator .
(215) o

IEC

CMADs| might not be available for the power rating er,diameter of the cables of the EUT, or the cable mighj be too
short.

Figure 7 — Example of a'typical test setup for radiated disturbance
measurement on a floor-standing robot system
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Dimensions in centimetres

Teaching box
(EUT)

. o
Manipulator
(EUT)

Typical
spacing

Controller (EUT)

80

Bonde
grouf

Wall-m
with ClI

NOTE

~

 to

nsulator  Termination

I Connector's

height.X X, if X < 40; or
40, if X240

<15)
Vertical
Bonded to-ground RGP
\‘
IEC
unt equipment, such as the controller illustrated above," shall be arranged as tabletop EUT, in accgrdance
BPR 16-2-1.
The robot system illustrated here is a combination EUT, including both tabletop and floor-standing upits.

Figure 8 — Example of a typicdl test setup for conducted disturbance
measurement-on a combination robot system
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Dimensions in centimetres

Teaching box
(EUT)

EUT volume
(ignoring the range of motion
of the extendable arm)

Controller (EUT)

EUT boundary at
the tabletop's
height ___

Manipulator b}l

X

Insulator
(=15)

Turntable

Typical spacing

Termination

IEC

Wall-mgunt equipment, such as the controller illustrated above, shall be\arranged as tabletop EUT, in accgrdance
with CI$PR 16-2-3.

CMADs| might not be available for the power or diameter of the cables of the EUT, or the cable might be too|short.

NOTE |The robot system illustrated here is a combination EUF, including both tabletop and floor-standing upits.

Figure 9 — Example of a typicaltest setup for radiated disturbance
measurement on atcombination robot system

7.6 Load conditions of the EUT.
7.6.1 General

Load tonditions of the equipment under test are specified in this subclause. Equipmgnt not
covergd by this subclause.shall be operated so as to maximize the disturbance generated while
still cqnforming with narmal operating procedures as provided in the operating manual |of the
equipment.

7.6.2 Medicalequipment

7.6.2. Therapeutic equipment using frequencies from 0,15 MHz to 400 MHz

All measurements—shal-be-made—underoperating—conditions—=a
manual of the equipment. The output circuit to be used to load
nature of the electrodes with which it shall be used.

rovided—forin—the—-eperating

pre
e equipment depends on the

t

h

For equipment of the capacitive type, a dummy load shall be used for the measurements. The
general arrangement is shown in Figure 10. The dummy load shall be substantially resistive
and capable of absorbing the rated maximum output power of the equipment.

The two terminals of the dummy load shall be at opposite ends of the load and each terminal
shall be joined directly to a circular flat metal plate having a diameter of 1770 mm £ 10 mm.
Measurements shall be made with each of the output cables and capacitive electrodes supplied
with the equipment. The capacitive electrodes shall be disposed parallel to the circular metal
plates at the ends of the dummy load, the spacing between them being adjusted to produce the
appropriate power dissipation in the dummy load.
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E
Elevation —@ Elevation

L

/‘:I .
Plane L Plane >@
E

X:I L

Horizontal load Vertical load

IEC

m
]
(]

lectrode arms and cables

= dymmy load

Flgure 10 — Disposition of medical equipment (capacitive type) and"dummy load

Indiviqual measurements shall be made with the dummy load both/horizontal and vertical (see
Figurg 10). In each case, the equipment, together with the outputleables, capacitive elecfrodes
and qummy load, shall be rotated around its vertical a@xis during measurements of
electrgmagnetic radiation disturbance in order that the maximum value can be measured.

NOTE |[The following arrangement of lamps has been found suitable for testing many types of equipment in the
power range tested:

a) nominal output power 100 W to 300 W:

fouf lamps 110 V/60 W in parallel, or five lamps 125 V/60 W in parallel,
b) nofninal output power 300 W to 500 W:

fouf lamps 125 V/100 W in parallel, or five lamps.150 V/100 W in parallel.

For equipment of the inductive type, measurements shall be made using the cables and coils
supplied with the equipment for the-treatment of the patient. The test load shall conpist of
a vertical tubular container of insujating material, having a diameter of 10 cm, filled to a jheight
of 50 ¢m with a solution consjsting of 9 g of sodium chloride to 1 | of distilled water.

The container shall be placed within the coil with the axis of the container coincident wj|th the
axis of the coil. The centres of the coil and the liquid load shall also coincide.

Measyrements shall be made at both maximum and half-maximum power and, where the putput
circuit| can be tuned, it shall be tuned to resonance with the fundamental frequency [of the
equipment.

All mdasurements—shall-be—made—underall-operating—conditions—as—provided-in-the—op rating
SSHH-Seht S—SAa—Be—-Raaethaei—a—operathg RcHHeRsS—aS—PproHGea—H—h P

manual of the equipment.

7.6.2.2 UHF and microwave therapeutic equipment using frequencies above 400 MHz

Measurements shall be made with the output circuit of the equipment connected to a non-
radiating resistive load having the same value as the characteristic impedance of the cable
used to supply the equipment load.

7.6.2.3 Ultrasonic therapy equipment

Measurements shall be made with the transducer connected to the generator. The transducer
shall be dipped in a non-metallic container having a diameter of about 10 cm and filled with
distilled water.
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Measurement shall be made at both maximum and half-maximum power and, where the output
circuit can be tuned, it shall be tuned to resonance and then detuned. The specifications in the
operating manual of the equipment shall be considered.

It is recommended to measure the maximum output of the equipment in accordance with the
method published in IEC 61689 [12] or using a derived arrangement, if applicable.

7.6.3 Industrial equipment

The load used when industrial equipment is tested may be either the load used in service or an
equivalent device.

Wherg means for connecting auxiliary services such as water, gas, air, etc. are prol:ided,
conneftion of these services to the equipment under test shall be made by insulating-tubing not
less than 3 m long. When testing with the load used in service, the electrodes and-cables shall
be disposed in the manner of their normal use. Measurements shall be made_at both maximum
outpuf power and at half-maximum output power. Equipment which will normally operate at zero
or very low output power shall also be tested in these conditions.

Indusfrial induction heating and dielectric heating equipment should’be tested in a configdration
and with a load that is equivalent to actual or intended use. Where the equipment may be
configured for a variety of loads or the load is not available, thé load as specified in IEC 1922
[12] fqr induction heating and IEC 61308 [13] for dielectric_heating equipment may be|used.
Indusftrial resistance heating equipment shall be tested with 'or without the charge, as spé¢cified
in the [product documentation.

NOTE |A circulating water load has been found suitable for,many types of dielectric heating equipment.

Indusffrial microwave heating equipment shall-eéémply with the limits of radiation in Clause 6
when Joaded according to IEC 61307 or with'a load used in practice. The load shall be varied
as required to produce maximum powerstransfer, frequency variation or harmonic vafiation
depending on the characteristics under_.examination.

7.6.4 Scientific, laboratory and measuring equipment

Scienfific equipment shall be) tested under normal operating conditions. Laboratory and
measyring equipment shall be operated as intended. Any RF output ports shall be termjinated
in a miatching non-radiating load.

7.6.5 Microwave.cooking appliances

Microywave cooking appliances shall be operated with all normal components such as shelves
in plage, and;with a load of 1 | of tap water initially at 20 °C + 5 °C placed at the centre|of the
load-carrying surface provided with the EUT.

The water container shall be a cylindrical container of borosilicate glass of an external diameter
of 190 mm = 5 mm and a height of 90 mm = 5 mm, see also I[EC 60705 [14].

Detailed information on the measurement procedure to be used in the frequency range above
1 GHz is found in 9.4.

7.6.6 Other equipment in the frequency range 1 GHz to 18 GHz

Other equipment shall comply with the limits of radiation in Clause 6 when tested with a dummy
load consisting of a quantity of tap water in a non-conductive container. The size and shape of
the container, its position in the equipment and the quantity of water contained therein shall be
varied as required to produce maximum power transfer, frequency variation or harmonic
radiation depending on the characteristics under examination.
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7.6.7 Electric welding equipment

For arc welding equipment, the welding operation during the test is simulated by loading the
equipment with a conventional load. Arc striking and stabilizing devices shall be switched on
during the emission measurements. The load conditions and the test configuration for arc
welding equipment are specified in IEC 60974-10[15].

For equipment for resistance welding, the welding operation during the test is simulated by
short-circuiting the welding circuit. The load conditions and the test configuration for equipment
for resistance welding are specified in IEC 62135-2.

s after

by the
manufacturer under normal operating conditions. The EUT shall be’ operated uniil the
magnegtron oscillating frequency is stabilized. The start of any measurement according fo this
docunjent shall hence be delayed by at least 15 min.

7.6.9 Medium voltage (MV) and high voltage (HV) switchgear

For equipment used in medium or high voltage switchgear) the start of any measurgments
according to this document shall be delayed until switching actions related to the mjain or
primary circuit are finished (e.g. switching actions of breakers or disconnectors).

7.6.10 Grid connected power converters
7.6.10.1 Connection to the laboratory AC-mains or similar load

The ppwer converter under test shall be ¢onnected to the laboratory AC mains network Yia the
artificipl mains network (V-AMN) specgified in 7.3.2.2, whenever possible. If such connegtion is
not pgssible or not intended, then the power converter under test can be connected|to an
appropriate resistive load and_the laboratory AC mains network in parallel, via the aftificial
mains|network (V-AMN) specified in 7.3.2.2.

Conngction to an appropriate resistive load is also recommended for power converters|solely
intended for use in island’low voltage AC mains installations which are not connected to apother
public| low voltage tAC” mains power distribution network. For advice, consult the instdllation
instrugtions of the EUT.

Alternativelysthe AC supply power for the laboratory DC power source may be taken frgm the
pdtfines of the GCPC via the V-AMN without connecting the resistive load. The putput
i i i i 5CPC,

thus the resistive load is not necessary in this case, see Figure D.1.
For suitable test site configurations, see Annex D.

7.6.10.2 Connection to another appropriate load

For power converters intended to be supplied from AC power sources, the DC power port under
test shall be connected to a suitable resistive load or other adequate energy storage via an
150 Q artificial network (DC-AN) as specified in 7.3.2.3. The EUT shall be connected to an
appropriate load within the rated operational range for the respective type of EUT.

NOTE An example of a type of GCPC intended to be supplied from an AC power source is a power converter
intended for assembly into an off-board charging station for electric vehicles (EV).
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7.6.11 Robots

Robots shall be tested in operating modes and under load conditions which are representative
of normal use in the intended application according to the instruction manual.

The compliance evaluation of robots shall consider each operating mode listed in Table 22, for
fixed robots, or in Table 23, for mobile robots. Either each operating mode shall be tested
separately, or an engineering analysis (which can include both measurements and analysis of
the robot’s characteristics and design) shall be performed for determining the mode of operation
that results in the highest emission level relative to the applicable limit and the final
measurement shall be performed on that mode.

Table 22 — Operation modes for fixed robots

Operation mode Description
Mode 1 The robot is powered on but in its idle mode of operation (static state).
Mode 2 Normal operation mode at rated load, rated speed, defined maximum pose and

trajectory (e.g. cube location which refers to 6.8 of ISO 9283:1998[16]).

Similar to mode 2, but with all corresponding parameterS)(e.g., load) set at

Mode 3 approximately the middle of their specified range.
Table 23 — Operation modes for mabile robots
Opjeration mode Description

Battery charging mode: the battery_charging level is less than or equal to 20 % &t the
Mode 12 beginning of the test and remains’ess than 80 % for the entire duration of the tept; the
robot is in charging mode, withsits main function(s) idle.

Normal operation mode at rafed load and at rated speed. If the robot cannot opefate
Mode 2 2 at the same time at its rated load and rated speed, these two modes shall be
evaluated in turn.

Similar to mode 2;-but with all corresponding parameters (e.g., load) set at

Mode 3 © approximately the.middle of their specified range.

2 If fhe robot can be placed in bothits-hormal mode of operation and in battery charging mode at the samg time,
thg¢n both mode 1 and mode 2 (or mode 1 and mode 3) can be evaluated for compliance with the limits through
a single test, with the EUT connected to AC mains power. The test report shall specify how the EU[l was
plgced in both operating mades for the test.

If, baged on the-.specific design, construction and functionality of the robot under tes, it is
estimated that-0ther modes of operation can create significant emissions, then these| other
modeg of operation should also be evaluated, in addition to the modes listed in Tablg 22 or
Table |23,

7.7 Recording of test-site measurement results

7.71 General

The results obtained from measurements of conducted and/or radiated radio-frequency
disturbances shall be recorded in the test report. If the results are not recorded in a continuous
way and/or in graphical form over the frequency range observed, then the minimum
requirements to the recordings set out in 7.7.2 and 7.7.3 shall apply.

The test report shall contain a statement underlining that the measurement instrumentation
uncertainty (MIU) was determined according to CISPR 16-4-2 and was also considered when
determining compliance with the limits for the EUT.
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The test report may include the numerical values of the MIU which the test laboratory has
determined for each test performed. If the uncertainty budgets specified in CISPR 16-4-2 are
exceeded, then the test report shall include the numerical values of the MIU of the test
instrumentation actually used.

7.7.2 Conducted emissions

Of those conducted emissions above (L — 20 dB), where L is the limit level in logarithmic units,
the record shall include at least the disturbance levels and the frequencies of the six highest
disturbances in each observed frequency range from each mains port belonging to the EUT.
The record shall also include an indication upon which the conductor of the mains port carried
the observed disturbance(s).

7.7.3 Radiated emissions

Of thgse radiated emissions above (L — 10 dB), where L is the limit level in legarithmic| units,
the reford shall include at least the disturbance levels and the frequencies(of‘the six hiighest
disturbances in each observed frequency range. The record shall include the antenna
polari{ation, antenna height and turntable rotation position if applicable for each reported
disturbance. In case of test site measurements, the measurement distance actually sellected
and used (see 6.2.2 and 6.3.2) shall also be recorded in the test report.

8 Special provisions for test site measurements (9°kHz to 1 GHz)

8.1 |Ground planes

For the measurement of radiated disturbances at.an‘open-area test site (OATS) and in af semi-
anechpic chamber (SAC) and for the measurement of conducted disturbances on any test site,
a groynd plane shall be used.

The rgquirements for the radiation test:site are given in 8.3 and, for the ground plane for the
measyrement of conducted disturbances, in 8.2.

The re¢lationship of the equipment under test to the ground plane shall be equivalent {o that
occurring in use. Except at the EUT's intended grounding locations, a floor standing EUT shall
be insplated from the ground plane by a dielectric material with thickness of up to 15 cm.|Direct
connegtion to earth (i.e..to\the ground plane) shall be done

a) either according te-the EUT's instructions,

b) or)]if the equipment under test is fitted with a special earthing terminal, then this teyminal
shall be connected to earth (i.e. be bonded to the ground plane) with a lead as short as
pogsiblessee also Figure 4.

8.2 Measurement of conducted disturbances

8.2.1 General

For the EUT's earthing and grounding conditions as well as connection to the laboratory's
electricity supply network, see 7.5.3.

The measurement of conducted disturbances shall be carried out using one of the following
methods:

a) on an OATS or in a SAC, with the equipment under test having the same configuration as
used during the radiation measurement (for floor-standing equipment only);
b) above or near a reference ground plane; or

c) within a screened room. Either the floor or one wall of the screened room shall act as the
reference ground plane.
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Option a) shall be used where the test site contains a metal ground plane. In options b) and c)
the test unit, if non-floor-standing, shall be placed 0,4 m from the ground plane. Floor-standing
test units shall be placed on the ground plane, the point(s) of contact being insulated from the
ground plane but otherwise consistent with normal use. All test units shall be at least 0,8 m
from any other metal surface.

The reference ground terminals of the artificial networks (V-AMNs and DC-ANs) used during
the measurements shall be connected to the reference ground plane with a conductor as short
as possible.

The power and signal cables shall be oriented in relation to the ground plane in a manner

equivgtentto—actuatuse—and—precautions—takenmrwith—the—tayoutof the—cabtes—to—ensumme that

spurious effects do not occur.

When|[the equipment under test is fitted with a special earthing terminal, this shall be con;l:ected
to earth with a lead as short as possible. Equipment without special earthingterminal shall be
tested|as normally connected, e.g. any earthing being obtained through the' )mains supply.

8.2.2 Measurements on grid connected power converters
8.2.2. Measurement of the disturbance voltage at AC power ports

The djsturbance voltage at the low voltage AC power portkof the power converter shall be
measyred using the usual method of measurement for disturbance voltages at AC mains|ports,
see algo CISPR 16-2-1.

The d|sturbance voltage at the ancillary low voltage*AC power port of the power convefter, if
applicpble, shall be measured using the usual method of measurement for voltages at ACmains
ports, [see also CISPR 16-2-1.

For pgwer converters which cannot be measured with the V-network (V-AMN), the disturpbance
voltage at the low voltage AC mains_power port can be measured with the high-impedance
voltage probe according to CISPR 16:1-2:2014, Clause 5. In this case, the laboratory AC |power
sourcinshall be connected directly:to the AC power port under test. For conditions of use|of the
high-impedance voltage probe;'see 7.3.3.

Alterngtively, for measurements on power converters with a rated throughput power > 20 kVA,
a V-rletwork (V-AMN)_may be used as a voltage probe as specified in 7.4.4.4 of
CISPR 16-2-1:2014 and CISPR 16-2-1:2014/AMD:2017. The laboratory AC power sourcg¢ shall
be copnected to.the AC power port under test via an inductance of 30 yH to 50 yH. The
inductpnce cap-berealized by a choke, a power cable length of 50 m, or an isolation transformer.
A suitable méasurement arrangement is shown in Figure 13 and Figure 14.

Complianee with the requirements of this document can be shown in verifying that the limits of
the disturbance voltage at AC mains power ports specified in Table 2 or in Table 4 are met.

8.2.2.2 Measurement of the disturbance voltage at DC power ports
8.2.2.21 General
Measurements at DC power ports shall only be performed on the following types of equipment:

a) power conversion equipment intended for assembly into photovoltaic power generating
systems;

b) grid connected power converters (GCPCs) intended for assembly into energy storage
systems.

Unless any specific operating condition is specified, the input conditions for the EUT shall be
adjusted resulting in maximum disturbance voltage levels.
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The operating conditions are chosen to represent the worst case emissions.

Power converters with a rated throughput power > 20 kVA shall be measured while they are
operated at an operational point for which feeding to the grid or providing output power to
another appropriate load is possible. The DC input voltage shall be within the rated operation
range.

Where the power converter is intended for connection to more than one DC power string and
consequently is furnished with more than one DC power port, measurements of the disturbance
voltage shall be performed in sequence at each of these ports. All other DC power ports not
used during the respective measurement shall be terminated with a suitable 150 Q common
mode termination impedance, see 7.5.3.2. Multiple ports galvanically connected in parallel

(such

The disturbance voltage at the DC power port of the power converter shall be.measured

as bus bars or strips for connection to multiple cables) are considered to represent one
single|port only.

using

the DC-AN which is specified in 7.3.2.3. Compliance with the limits shall‘be verified for

meas

disturbance voltage as well as for the level of the differential mode (DM) disturbance vol

If the

DC pagwer port is solely intended for connection to

. a
o |f
in

then this port can be exempted from the measurement.

8.2.2.2.2 Measurement procedure 1
8.2.2.2.2.1 General

The OC-AN is used as standardized 150 Q common mode termination of the EUT 4

decoupling network to the laboratory DC power source. A typical measurement arrangenpent is

show

nstallation instructions accompanying the power converter.cantains information th

battery or other kind of local DC power source and/or;

the power converter and a battery or other kind of local DC power source is intend

n in Figure 11.

AC output DC input
GCPC

Current flow 777L7

AC mains
(grid)
Laboratory AC
filter filter [ | AMN DC-AN || pc filter :—l
Isolation I i
transformer 777177 Current flow
777777
DC power

source

Figure 11 — Typical arrangement for measurement of conducted disturbances

yred disturbance voltage levels of both modes, i.e. for the level of the common mod¢ (CM)
fage.

at the

ed for

dorporation in a higher order final equipment (comprising of one or more enclosureg);

nd as

;;;L; IEC

at LV DC power ports with the DC-AN used as termination and decoupling unit

to the laboratory DC power source
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8.2.2.2.2.2 Compliance criterion

Compliance with the requirements of CISPR 11 can be shown in verifying that the limits for the
disturbance voltage specified in Table 3 or in Table 5 are met.

8.2.2.2.3 Measurement procedure 2
8.2.2.2.3.1 General

For measurements on power converters with a rated throughput power > 20 kVA, a DC-AN can
be used as voltage probe. For an adequate decoupling of the EUT from the DC power source,
the laboratory DC power source shall be connected to the DC power port under test via a
commpn mode inductance of 90 pH to 150 yH. The common mode inductance may be rgalized
by ferfite tubes, common mode absorbing devices, or a CDN as specified in 6.2.2 and*6|2.3 of
IEC 61000-4-6:2023. Since a CDN according to IEC 61000-4-6 is used only as @ decoupling
network, its RF power input port shall not be terminated with a 50 Q resistive load as shpwn in
Figurgd 12.

NOTE |[It is up to the operator of the laboratory to ensure that the measurement, results obtained with such
measurement arrangements are not obstructed or invalidated by dominating disturbances from the laQoratory
DC power source. Appropriate EMI filters can be used to decouple the EUT from the‘D€ power source. But bg aware
not to ppply too heavy additional common mode capacitive loading to the EUT. Further guidance on fuitable
decoupling of the laboratory DC power source from the measuring arrangemenf-can be found in Annex E.

IN port
Plus (Open)
pole
. 4 © ®© @
GCPC under Q DC power
test Minus EUT N AE port source
pole port s\
. 2 .JE Eu,_.

port DC-AN (Open)

Measuring port
(Voltage probe) IEC

Flgure 12 — Typicaliarrangement for measurement of conducted disturbances at
LV DC powefr ports with the DC-AN used as termination and voltage probe

8.2.2.2.3.2 Measurement of the common mode (CM) disturbance voltage

MeasuUremenis of the disturbance voltage at the DC power port shall be carried out wfth the
DC-AN ysed as voltage probe, see Figure 12, Figure 13 and Figure 14.

With the DC-AN, the common mode disturbance voltage at the DC power port of the power
converter shall be measured.

8.2.2.2.3.3 Measurement of the common mode (CM) disturbance current

The common mode disturbance current at the DC power cable leading to the laboratory
DC power source shall be measured using a current probe according to CISPR 16-1-2.

Care shall be taken in order not to alter the termination conditions of the EUT when performing
measurements with the current probe. The current probe shall be located a maximum of 30 cm
away from the DC-AN. The current probe shall also be in place when performing measurements
of the CM disturbance voltage. A suitable measurement arrangement is shown in Figure 13 and
Figure 14.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

NOTE

- 62 — CISPR 11:2024 © IEC

) ] Ferrites/

AC mains Isolation .. .., CMAD/
(grid) transformer AC output DC input —>—s}s| CDN
1

7Y GCPC &

@“"@ [I—
— AMN DC-AN

As a voltage probe
As a voltage probe

DC power
source —
- Current flow
Isolation
transformer
IEC

‘x’ and ‘y’ denote the spacing between the current probe and the DC-AN, and“the DC-AN and th

tube(s))/ CMAD / CDN, respectively. Spacing x is £ 0,3 m and y is 0,1 m.

Figure 13 — Typical arrangement for measurement/of conducted
disturbances at LV DC power ports with the DC-AN used as voltage
probe and with a current probe — 2D diagram
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Figure 14 — Typical arrangement for measurement of conducted disturbances at LV DC
power ports with a DC-AN used as voltage probe and with a current probe — 3D diagram

8.2.2.2.3.4 Compliance criteria

For measurements according to Figure 13, compliance with the limits shall be verified for the
measured common mode disturbance voltage and the measured common mode disturbance
current. The EUT meets the requirements of this document if it can be shown that it meets both

the

limits of the disturbance voltage and the disturbance current specified in Table 3.
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8.2.3 Handheld equipment which is normally operated without an earth connection

For this equipment, additional measurements shall be made using the artificial hand described
in 7.3.5.

The artificial hand shall be applied only on handles and grips and those parts of the appliance
specified as such by the product specification. Failing the specification, the artificial hand shall
be applied in the following way.

The general principle in applying the artificial hand is that the metal foil shall be wrapped around
all handles (one artificial hand per handle), both fixed and detachable, supplied with the
equipment

Metalwork which is covered with paint or lacquer is considered as exposed metalwork*ang shall
be dirg¢ctly connected to the terminal M of the RC element.

When|the casing of the equipment is entirely of metal, no metal foil is needed; but the terminal
M of the RC element shall be connected directly to the body of the equipment.

When|the casing of the equipment is of insulating material, a metal f@il’'shall be wrapped ground
the handles.

When|the casing of the equipment is partly metal and partly insulating materials, and has
insulafing handles, a metal foil shall be wrapped around-the handles.

8.3 |OATS and SAC for measurements in the range 9 kHz to 1 GHz
8.3.1 General

The radiation test site shall be flat, free ofSsoverhead wires and nearby reflecting strugtures,
sufficiently large to permit adequate separation between the antenna, test unit and reflecting
structyres.

A radigtion test site which meets(the criteria is within the perimeter of an ellipse having a|major
axis gqual to twice the distance between the foci and a minor axis equal to this digtance
multiplied by the square raoot of three. The equipment under test and the measuring equipment
are placed at each of thesfoci respectively. The path length of any ray reflected from an jobject
on thg perimeter of this/radiation test site will be twice the length of the direct path Jength
betwepn the foci. This-radiation test site is depicted in Figure 15.
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Figure 15 — Radiation test site
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Figure 16 — Minimum size of metal ground plane

8.3.2

Validation of the radiation test site (9 kHz to 1 GHz)

Test sites shall be validated according to CISPR 16-1-4 in the frequency ranges where the
standard defines requirements.

8.3.3

Disposition of equipment under test (9 kHz to 1 GHz)

For the EUT's earthing and grounding conditions as well as connection to the laboratory's

electri

city supply network, see 7.5.3.1 or 7.5.3.2.

If it is possible to do so, the equipment under test shall be placed on a turntable. The separation
between the equipment under test and the measuring antenna shall be the horizontal distance
between the reference point of the measuring antenna and the nearest part of the boundary of

the eq

uipment under test in one rotation.
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8.3.4 Radiation measurements (9 kHz to 1 GHz)

The separation distance between the antenna and the equipment under test shall be as
specified in Clause 6. If the field strength measurement at a certain frequency cannot be made
at the specified distances because of high ambient noise levels (see 7.2), measurements at this
frequency may be made at a closer distance but not less than 3 m. In this case, the test report
shall record the distance actually used and the circumstances of the measurement.

For equipment under test located on a turntable, the turntable shall be rotated fully with a
measurement antenna oriented for both horizontal and vertical polarization. The highest
recorded level of the electromagnetic radiation disturbance at each frequency shall be recorded.

For equipment under test not located on a turntable, the measurement antenna-shall be
positigned at various points in azimuth for both horizontal and vertical polarizationsCaré shall
be taken that measurements be taken in the directions of maximum radiation and_the hlighest
level 3t each frequency be recorded.

NOTE |At each azimuthal position of the measurement antenna, the radiation test siteprequirements spegified in
8.3.1 afle met.

8.4 |Alternative radiation test sites for the frequency range 30'MHz to 1 GHz

MeasUyrements may be performed on radiation test sites which do not have the physical
charagteristics described in 8.3. Evidence shall be obtained to show that such alternative sites
will yigld valid results. An alternative radiation test site in the*frequency range 30 MHz to 1 GHz
is acceptable if the horizontal and vertical site attenuafion measurements made as per|6.3 of
CISPR 16-1-4:2019 are within + 4 dB of the theoretical site attenuation as given in Table 2 of
CISPR 16-1-4:2019.

Alterngtive radiation test sites shall allow for;¥and be validated for, the measurement distance
in the|frequency range 30 MHz to 1 GHz specified elsewhere in Clause 6 and/or Clauge 8 of
this dgcument.

8.5 |FAR for measurements in the'range 30 MHz to 1 GHz

A fully-anechoic room (FAR) used for measurement of radiated disturbances in the frequency
range |30 MHz to 1 GHz shall comply with the requirements in CISPR 16-1-4.

The upe of the FAR ,is\.restricted to table-top equipment. The size of the EUT suitable] to be
measured in a FAR.is-limited by the validated test volume of the given FAR. The test volyme of
the FAR is validated ‘according to CISPR 16-1-4, and documented in the site validation rgport.

NOTE |For measurements at 3 m separation distance, this validated test volume will likely limit the applicgbility of
the FAR to,small EUT (see 3.1.32).

For mleasurements = o test setup-s be,—asfa e-same as
described in 8.3 for measurements on an OATS or in a SAC. Further information on performance
of emission measurements in a FAR in the range 30 MHz to 1 GHz is found in 7.4 of
CISPR 16-2-3:2016.

9 Radiation measurements: 1 GHz to 18 GHz

9.1 Test arrangement

The equipment under test shall be placed on a turntable at a suitable height. Power at the
normal voltage shall be supplied. For the EUT's earthing and grounding conditions as well as
connection to the laboratory's electricity supply network, see 7.5.3.
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Receiving antenna

The measurements shall be made with a directive antenna of small aperture capable of making
separate measurements of the vertical and horizontal components of the radiated field. The
height above the ground of the centre line of the antenna shall be the same as the height of the
approximate radiation centre of the equipment under test. The distance between the receiving
antenna and the EUT shall be 3 m.

However, a 10 m measurement may also be used, provided the entire measurement system
(from the antenna to the measurement instrument) has sufficient sensitivity to detect EUT
emissions that are at least 6 dB below the applicable limit, in the specified limit detector.

9.3

Test sftes shall be validated according to CISPR 16-1-4.

9.4 |Measuring procedure

9.4.1 General

9.4.1. General requirements for both group 1 and group 2equipment

The measurements shall take place in free-space conditions, i.e) the reflections on the
shall not influence the measurements, see CISPR 16-1-4.

The ugage of absorbers shall be done according to CISRR 16-2-3.

The géneral measuring procedure above 1 GHz specified in CISPR 16-2-3 should be con
for gujdance. Measurements shall be made with the antenna in both horizontal and v
polarizations. In both cases, the turntable with.the equipment under test shall be rotated.
be as¢ertained that, when the equipment-under test is switched off, the level of backg
noise s at least 10 dB below the reference-limit, since otherwise the reading can be signif
affected.

9.4.1.2 Flowchart for measurements on group 2 equipment

A flow| chart showing the measurement procedure is shown in Figure 17.

Validation of test site

round

sulted
ertical
t shall
round
cantly
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Peak measurements (9.4.3)
(Table 17, 120 seconds, every 30°)

;

Peak < Table 17
limits?

Choice of user of the standard

Final Log-AV Final APD
weighted measurements weighted measurements
(9.4.4.2) (9.4.4.3)

Table 18 Table 19

Final result
< Table 19limits?

Final result
< Table 18 limits?

Yes No Yes No

\i
Pass Fail Pass Fail

IEC

Figure 17 — Decision tree for the measurement, of.emissions from 1 GHz to 18 GHz
of group 2 equipment operating at frequencies above 400 MHz

9.4.2 Operating conditions of the EUT (group 2 equipment only)

For mlicrowave ovens, a warm-up periodtof at least 5 min shall be performed befofe the
measyrement.

For all measurements, the starting phase of the EUT (a few seconds) shall be ignored.

During the measurements, the-microwave oven under test is operated at maximum micrpwave
power|setting.

Some|microwave ovens automatically turn to an intermittent operation mode if operated for a
long time at their<highest microwave power setting. In such cases, the measurement shall be
stopped for a white to allow cooling down until the microwave oven is able to operatg at its
maxinfjum power setting without intermittence.

During thermeasurement, the water load should be exchanged to cold water before it starts to
boil. Fortoadtonditionsof Ticrowave ovens during the Tmeasurements,; See aiso 7.6.5.

9.4.3 Peak measurements (group 2 equipment only)

Peak measurements in the range above 1 GHz shall be made for both polarizations of the
antenna with the azimuth of the EUT varying every 30° (starting position perpendicular to the
front surface plane of the EUT, i.e. in a position perpendicular to the front door, in case of
microwave ovens). At each of these 12 positions, a measurement in maximum-hold mode over
the full frequency range 1 GHz to 18 GHz shall be made for a period of 2 min.

During the measurement, the water load should be exchanged to cold water before it starts to
boil. The measurement at the particular frequency where this happened shall be re-started.
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NOTE 1 If the measurements are carried out in frequency subranges, the measurement time for each subrange is
accordingly shorter. For example, the measuring time for a subrange 1 GHz to 2,4 GHz would be about 10 s and the
time for a subrange 2,5 GHz to 18 GHz would be about 110 s.

If the emissions from the EUT in this frequency range are very stable, the measurement time at
each azimuth/polarization may be reduced, e.g. to 20 s.

The obtained measurement result(s) shall be compared to the peak limit (see Table 17).

If the EUT passes the peak measurement, then the final test result is PASS, see Figure 17.

If the EUT does not pass the peak measurement, final weighted measurements shall be carried
out, sg¢e Figure 17.

NOTE 4 In the frequency range 11,7 GHz to 12,7 GHz, in some countries unwanted emissions from\ISM eqtiipment
can cayse radio frequency interference for reception facilities of satellite broadcasting systemsxeven when they
comply |with the limits for the final weighted measurements.

9.4.4 Weighted measurements (group 2 equipment only)
9.4.4. General

In casps where readings obtained during the peak measurementin/the range 1 GHz to 1B GHz
exceefl the limits specified in Table 17, an additional series of\measurements with a weighting
functigon shall be performed.

In preparation of the final measurement, the whole freguency range shall be divided into |/ sub-
range$ from 1 GHz to 18 GHz, in accordance with Table 24.

For ejery subrange where the EUT did not meégt the limits of Table 17, identify the frequency
of the|highest emission level from the peak measurements. These frequencies are the tentre
frequgncies to be used for the series of wéighted measurements, as shown in Table 24.

Table 24 — Frequency subranges to be used for weighted measurements

Harmonics of\2,45 GHz Frequency sub-ranges
Order no. GHz
Not defined 1,0t0 2,4
2 2,5t06,125 2

3 6,125 to 8,575
4 8,575 to 11,025
5 11,025 to 13,475
6
7

13,475 to 15,925
15,925 to 18,0

8 Measurements in the ISM band 5,720 GHz to 5,880 GHz are excluded, see
Table 1.

For demonstration of the fluctuating nature of a disturbance, two alternative methods for
weighted measurements are available, see also decision tree in Figure 17.

In any situation where it is necessary to re-test the equipment, the measuring method originally
chosen shall be used in order to ensure consistency of the results.

During the measurement, the water load should be exchanged to cold water before it starts to
boil. The measurement at the particular frequency where this happened shall be re-started.
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9.4.4.2 Log-AV weighting according to Table 18

Weighted measurements with the Log-AV method (see Table 18) shall be performed at the
azimuth position of the EUT and with the antenna polarization where the maximum peak
emission occurred during the preliminary measurement. A minimum of 5 consecutive sweeps
in max-hold mode shall be performed.

These weighted measurements shall be performed with the spectrum analyzer in logarithmic
display mode (using the logarithmic amplifier, not a mathematical unit conversion of the
displayed values).

NOTE A_videa bandwidth of 10 Hz fngnfhnr with Ingnrifhmir‘ nmlhlifir‘nfinn Ir*nrn\/irh:m a level closer ta the verage

level of|the measured signal in logarithmic values. This result is lower than the average level that would bé gbtained
in lineaf mode.

Measurements with the Log-AV weighting function shall be performed in the’ frequency
subramges (see Table 24) where the EUT did not meet the limits of Table 17 around the pentre
frequgncies identified in the previous step, within a frequency span of 20 Mkiz!

Compare the measurement results to the limits of Table 18.

If the EUT passes the measurement with the Log-AV weightingfunction (Table 18), then the
final tg¢st result is PASS, see Figure 17.

9.4.4.3 APD weighting according to Table 19

As an|alternative to 9.4.4.2, an APD measurement.\for a period of 30 s shall be performed at
the azimuth of the EUT and the polarization of the antenna where the maximum emissign was
found [during the preliminary peak measurements, Measurements shall be made at the following
5 spot|frequencies:

S
Jfs + 5 MHz, f, - 5 MHz,
fo # 1D MHz, fy— 10 MHz,

where| f; is the frequency~with the highest peak emission in one of the frequency subranges,
defined in Table 24, see 9.4.4.1.

Compare the measurement results to the limits of Table 19.

If the EUT\passes the measurement with the APD weighting function (Table 19), then the final
test rgsultiis PASS, see Figure 17. r

10 Measurement in situ

For equipment which is not tested on a radiation test site, measurements shall be made after
the equipment has been installed on the user's premises. Measurements shall be made from
the exterior wall outside the building in which the equipment is situated at the distance specified
in 6.4.

Measurements in situ at the place of operation of the equipment to be assessed shall be
performed and documented in accordance with 7.7 of CISPR 16-2-3:2016 and
CISPR 16-2-3:2016/AMD1:2019. Further advice for in situ measurements is also found in
CISPR TR 16-2-5 [17].
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The number of measurements made in azimuth shall be as great as reasonably practical, but
there shall be at least four measurements in orthogonal directions, and measurements in the

directi

on of any existing radio systems which can be adversely affected.

For the larger commercial microwave ovens, it is necessary to ensure that the measurement
results are not affected by near field effects. CISPR 16-2-3 should be consulted for guidance.

11 Safety precautions for emission measurements on ISM RF equipment

ISM RF equment is mherently capable of emitting levels of electromagnehc radlatlon that are
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A1

Annex A
(informative)

Examples of equipment classification

General

Many types of equipment in the scope of this document contain two or more types of
interference sources, for example an induction heater might incorporate semiconductor
rectifiers in addition to its heating coil. For testing purposes, the equipment is defined in terms

of the
semic

presciribed limits whatever the source of disturbance) and is not tested as (if\Nt w

semic

The d
purpo

definitjons. It will, however, be helpful to users of the document to have a comprehensive

types
help i
experi

The ligts of group 1 and group 2 equipment given in A.2.and A.3 are not exhaustive.

A.2

A.21

Group,

as graup 2 equipment.

Examples: Laboratory equipment

A.2.2

purpose for which it was designed. For example, the induction heater incorpg
bnductor rectifiers is tested as an induction heater (with all disturbances méeti

bnductor power supply.

pcument gives general definitions of group 1 and group 2 equipment and for
tes the group to which a particular piece of apparatus belongs is identified from

bf apparatus which have been identified as belonging to a patticular group. This w

lence to be necessary in dealing with specific types of apparatus.

Group 1 equipment

General Group 1 equipment

1 equipment contains the equipmehnt in the scope of this document which is not cla

Medical electrical ‘equipment
Scientific equipment
Semiconduetor converters

Industrial’electroheating equipment with operating frequencies less than or
to 9.kHz

Machine tools

Industrial process measurement and control equipment

rating
g the
ere a

pfficial
these
list of
Il also

n developing the specification where variations in test«pfocedures can be found by

5sified

equal

Semiconductor manufacturing equipment

Detailed Group 1 equipment

Examples: Signal generators, measuring receivers, frequency counters, flow meters,
spectrum analysers, weighing machines, chemical analysis machines, electronic
microscopes, switched-mode power supplies and semiconductor converters
(when not incorporated in an equipment), semiconductor rectifiers/inverters, grid

connected power converters (GCPC), DC-DC converters for solar p
resistance heating equipment with built-in semiconductor AC power contr
arc furnaces and metal melting ovens, plasma and glow discharge heaters,
diagnostic equipment, computerized tomography equipment, patient mon

anels,
ollers,

X-ray
itoring

equipment, ultrasound diagnostic and therapy equipment, ultrasound washing
machines, regulating controls and equipment with regulating controls

incorporating semiconductor devices with a rated input current in excess o
per phase, industrial automated guided vehicle (AGV) without wireless
transfer

f25 A
power
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NOTE Though AGV can be considered as vehicles, due to their sole use in industrial environments they are
considered as industrial products in the scope of this document. Future types of AGV for the residential environment
are intended to be covered by CISPR 12 [12] (keyword: autonomous driving).

A3

A.3.1

Group 2 equipment

General Group 2 equipment

Group 2 equipment contains the 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.

Examj

A.3.2

Examj

bles:

Detailed Group 2 equipment

bles:

Microwave-powered UV irradiating apparatus
Microwave lighting apparatus

Industrial induction heating equipment operating at frequencies above 9 kH
Inductive or capacitive power transfer/charging equipment @
Dielectric heating equipment

Industrial microwave heating equipment

Microwave ovens

Medical electrical equipment

Electric welding equipment

Electro-discharge machining (EDM) equipment
Demonstration models for education and training

28 Inductive or capacitive power transferaapparatus normally subject to this document, but

part of equipment subject to other CISPR standards is excluded from the scope of this do

Metal melting, billet heating, component heating, soldering and brazin

forming
ument.

y, arc

welding, arc stud welding, resistance welding, spot welding, tube welding,

industrial laser oscillator exited by high-frequency discharge, wood gluing,
welding, plastic preheating, industrial food processing and baking, food th
paper drying, textile treatment, adhesive curing, material preheating, short
diathermy _eguipment, microwave therapy equipment, magnetic reso
imaging ((MRI), medical HF sterilizers, high-frequency (HF) surgical equig
crystal zone refining, demonstration models of high-voltage Tesla transfo
belt generators, etc.

blastic
Bwing,
-wave
nance

ment,
‘mers,
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Annex B
(normative)

Measurement of electromagnetic radiation disturbance
in the presence of signals from radio transmitters

For equipment under test having a stable operating frequency so that the reading of the CISPR
quasi-peak measuring receiver does not vary by more than + 0,5 dB during measurement, the
electric field strength of the electromagnetic radiation disturbance can be calculated sufficiently
accurately from the expression:

In mog

11 _ 11 11
Eg' =EM - E

the electromagnetic radiation disturbance (pV/m);
the measured value of electric field strength (upV/m);

the electric field strength of the radio transmitter signal (uV/m)

t cases the results of radiated emission measurements afeyexpressed in logarithmi

C units,

for example dB(puV/m). Those results shall be converted intoXlinearly expressed values (uV/m)

before

The fd
televig

radiatijon disturbance which shall be measured.

It is aglvisable to restrict the use of the formula to cases where it is not possible to avg

applying the above formula.

rmula has been found to be valid when unwantéd signals are from AM or FM sourn
ion transmitters having a total amplitude up to'twice the amplitude of the electroma

d and
gnetic

id the

disturiing effect of radio transmitters:<If the frequency of the electromagnetic radiation
disturbance is unstable then a panoramic receiver or spectrum analyzer should be usefl, and
the formula is not applicable.
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Annex C
(informative)

Recommendations of CISPR for protection
of certain radio services in particular areas

C.1 General

The ITU develops usage provisions aiming at the efficient use of the radio frequency spectrum
and local control of radiated RF disturbances at the place of operation of indjvidual
ISM RJF applications. The respective provisions of the ITU relating to usual residential and/or
industfial environments are recognised by CISPR and incorporated into the main body pf this
docunment. Apart from these provisions, additional ITU provisions can apply for the opgration
and use of individual ISM RF applications in particular environments, i.e. in "particular dreas",
which|are not addressed in the main body of this document. The CISPR regards thege ITU
provisjons and their national derivatives as recommendations since they |ean only agply to
indiviqual ISM RF applications used in particular areas under in situ conditions.

C.2 |Recommendations for protection of safety-related radio services

ISM RF equipment should be designed to avoid fundamental operations or radiation of high-
level gpurious and harmonic signals in bands used for safety-related radio services. Allist of
these pands is provided in Table C.2.

For the protection of specific safety-related radio.services, in particular areas, an ind|vidual
installation can be required to meet the limits specified in Table C.1.

Tablg C.1 — Limits for electromagneticradiation disturbances for in situ measurements
to protect specific safety-related radio services in particular areas

Measuring distance D from the outef face
Limits of the exterior wall outside the buildjng in
which the equipment is situated
Frpquency range
Electric field Magnetic field
MHz Distance D
Quasi-peak Quasi-peak
m
dB(pV/m) dB(pA/m)
0,283 5 to 0,526,5 - 13,5 30
74,6 to 75,4 30 - 10
108(to,137 30 - 10
242,950 243,05 37 - 10
328,6 to 335,4 37 - 10
960 to 1 215 37 - 10
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Table C.2 — Frequency bands allocated for safety-related radio services

Frequency i
Allocation/Use
MHz
0,010 to 0,014 Radionavigation (Omega on board ships and aircraft only)
0,090 to 0,11 Radionavigation (LORAN-C and DECCA)

0,283 5t0 0,526 5
0,489 to 0,519

1,82 to 1,88

2,173 5t02,190 5
2,090 55 to 2,091 05

Aeronautical radionavigation (non-directional beacons)

Maritime safety information (coastal areas and shipboard only)

Radionavigation (LORAN-A region 3 only, coastal areas and on board ships only)
Mobile distress frequency

Emergency position indicating radio beacon (EPIRB)

3,02115 to 3,027 5
4,1221to 4,210 5
5,678[5 to 5,684 5
6,212[to 6,314
8,288 [to 8,417
12,287 to 12,679 5
16,417 to 16,807
19,68 to 19,681
22,379 5t0 22,376 5
26,1t 26,101

70 to $20

74,6 tp 75,4

108 tg 137

136 tg 200

136 tg 174
156,2[to 156,837 5
242,9fto 2431
328,6[to 335,4

Aeronautic mobile (search and rescue operations)

Mobile distress frequency

Aeronautic mobile (search and rescue operations)

Mobile distress frequency

Mobile distress frequency

Mobile distress frequency

Mobile distress frequency

Maritime safety information (coastal areas and shipboard only)
Maritime safety information (coastal areas and shipboard only)
Maritime safety information (coastal areas and shipboard only)
TETRAPOL

Aeronautical radionavigation (marker beatens)

Aeronautical radionavigation (108 MHzto 118 MHz VOR, 121,4 MHz to 123,5 MH
distress frequency SARSAT uplink, 448 MHz to 137 MHz air traffic control)

Project 25

EDACS

Maritime mobile distress frequency

Search and rescue (SARSAT uplink)

Aeronautical radionavigation (ILS glideslope indicator)

—

360 tg 520 Project 25

380 tg 385 Air-Ground-Air operation (AGA)

380 tg 430 TETRA1

380 tg 512 EDAGS

390 tg 395 Air=Ground-Air operation (AGA)

399,9]to 400,05 Radionavigation satellite

406 td 406,1 Search and rescue (emergency position-indicating radio beacon (EPIRB), SARSA
uplink)

410 tg 415 GoTa

410 to1 430 CDMA-PAMR

420 tg 425 GoTa

450 to 470 TETRAT, CDMA-PAMR

452 to 457,5 GoTa

462 to 467,5 GoTa

746 to 870 Project 25; TETRAPOL

806 to 821 DIMRS; EDACS; FHMA; GoTa

824 to 849 GoTa

850 to 860 IDRA

851 to 866 DIMRS; EDACS; FHMA; GoTa

869 to 894 GoTa

870 to 876 CDMA-PAMR

870 to 888 TETRA1; TETRAPOL

896 to 901 EDACS; FHMA

905 to 915 IDRA



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 76— CISPR 11:2024 © IEC 2024

Frequency i
MHz Allocation/Use

915 to 921 CDMA-PAMR

915 to 933 TETRA1; TETRAPOL

935 to 940 EDACS; FHMA

960 to 1 238 Aeronautical radionavigation (TACAN), air traffic control beacons

1 300 to 1 350 Aeronautical radionavigation (long range air search radars)

1453 to 1477 IDRA

1501 to 1525 IDRA

1 544 to 1 545 Distress frequency-SARSAT downlink (1530 MHz to 1544 MHz mobile satellite
downlink can be pre-empted for distress purposes)

1 545]to 1 559 Aeronautical mobile satellite (R)

1 559]to 1 610 Aeronautical radionavigation (GPS)

1610fto 1 625,5 Aeronautical radionavigation (radio altimeters)

1645)5 to 1 646,5 Distress frequency-uplink (1626,5 MHz to 1645,5 MHz mobile satethte’uplink can| be
pre-empted for distress purposes)

1646J)5to 1 660,5 Aeronautical mobile satellite (R)

1850fto 1 910 GoTa

1920fto 1 980 GoTa

1930}fto 1 990 GoTa

2110fto 2 170 GoTa

2 700]to 2 900 Aeronautical radionavigation (terminal air traffie’/control radars)

2 900]Jto 3 100 Aeronautical radionavigation (radar beacdns*— coastal areas and shipboard only)

4 200 |to 4 400 Aeronautical radionavigation (altimeters)

5 000}to 5 250 Aeronautical radionavigation (microwave landing systems)

5 350to 5 460 Aeronautical radionavigation (airborne radars and beacons)

5 600 [to 5 650 Terminal Doppler weather radar — wind shear

9 000|to 9 200 Aeronautical radionavigationh (precision approach radars)

9 200|to 9 500 Radar transponders formaritime search and rescue. Maritime radar beacons and
radionavigation radars. Airborne weather and ground mapping radar for airborne
radionavigation, particularly under poor visibility conditions

13 250 to 13 400 Aeronautical radionavigation (Doppler navigation radars)

C.3 |Recommendations for protection of specific sensitive radio services

For thg protectiontef'specific sensitive radio services, in particular areas, it is recommenfed to
avoid fundamental operations or the radiation of high level harmonic signals in the bands.|Some
examples of these bands are listed for information in Table C.3.

NOTE |For _the protection of specific sensitive services, in particular areas, national authorities can fequest
additionel-suppression-measuresor-desighated-separationzonesforeases-where-harmfunterferenee—ean-occur.
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Table C.3 - Frequency bands allocated for sensitive radio services

Frequency Allocation/Use
MHz
0,1357 100,137 8 Amateur radio services
0,472 t0 0,479 Amateur radio services
1,80 to 2,00 Amateur radio services
3,50 to 4,00 Amateur radio services
5,25 to 5,45 Amateur radio services
7,00 toZ,30 Amateur radio services
10,100 to 10,150 Amateur radio services
13,36 |to 13,41 Radio astronomy
14,00 fto 14,35 Amateur radio services
18,068 to 18,168 Amateur radio services
21,00 }to 21,45 Amateur radio services
24,89 to 24,99 Amateur radio services
25,5 tp 25,67 Radio astronomy
28,00 to 29,7 Amateur radio services
29,3 t 29,55 Satellite downlink (Amateur Radio Satellite Sepvices)
37,5 tp 38,25 Radio astronomy
50 to $4 Amateur radio services
70,0 tp 70,5 Amateur radio services
73to 14,6 Radio astronomy
137 t9 138 Satellite downlink
144 tg 146 Amateur radio services
145,8]to 146 Satellite downlink (Amateur Radio Satellite Services)
149,9to 150,05 Radionavigation satellite downlink
240 td 285 Satellite downlink
322 t0 328,6 Radio astrenomy
400,0% to 400,15 Standard frequency and time signal
400,1% to 402 Satellite downlink
402 to 406 Satellite uplink 402,5 MHz
406,1[to 410 Radio astronomy
430 tg 440 Amateur radio services
435 t9 438 Satellite downlink (Amateur Radio Satellite Services)
608 toed4 Radio aefrnnnmy
1 215t0 1 240 Satellite downlink
1 240 to 1 300 Amateur Radio Services
1 260to 1 270 Satellite uplink
1 350 to 1 400 Spectral line observation of neutral hydrogen (radio astronomy)
1 400 to 1 427 Radio astronomy
1 435to 1 530 Aeronautical flight test telemetry
1 530 to 1 559 Satellite downlink
1 559to1 610 Satellite downlink

-

660

610,6 to 1 613,8

to1 710

Spectral line observations of OH radical (radio astronomy)

1 660 MHz to 1 668,4 MHz: Radio astronomy 1 668,4 MHz to 1 670 MHz: Radio
astronomy and radiosonde 1 670 MHz to 1 710 MHz: Satellite downlink and
radiosonde



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 78 — CISPR 11:2024 © IEC 2024

Frequency Allocation/Use
MHz

1718,8to 1 722,2 Radio astronomy

2 200 to 2 300 Satellite downlink

2 300 to 2 450 Amateur radio services

2 310 to 2 390 Aeronautical flight test telemetry

2 655 to 2 900 2 655 MHz to 2 690 MHz: Radio astronomy and satellite downlink
2 690 MHz to 2 700 MHz: Radio astronomy

3 260 to 3 267 Spectral line observations (radio astronomy)

3 332|to 3 339 Spectral line observations (radio astronomy)

3 345|8 to 3 358 Spectral line observations (radio astronomy)

3 400]|to 3 475 Amateur radio services

3 400(to 3 410 Satellite downlink

3 600jto 4 200 Satellite downlink

4 500]|to 5 250 4 500 MHz to 4 800 MHz: Satellite downlink
4 800 MHz to 5 000 MHz: Radio astronomy
5 000 MHz to 5 250 MHz: Aeronautical radionavigation

5 650|to 5 950 Amateur radio services

6 650|to 6 675,2 Radio astronomy

7 250Jto 7 750 Satellite downlink

8 025|to 8 500 Satellite downlink

10 00p to 10 500 Amateur radio services

104 5p to 10 500 Satellite downlink

10 60p to 12 700 10,6 GHz to 10,7 GHz: Radio astronomy
10,7 GHz to 12,2 GHz"Satellite downlink
12,2 GHz to 12,7.GHz: Direct broadcast satellite

14 47D to 14 500 Spectral line pbservations (radio astronomy)

15 35p to 15 400 Radio asfropomy

17 70p to 21 400 Satellite downlink

21 40P to 22 000 Broadcast satellite (Region 1 and Region 2)

22 01p to 23 120 22,01 GHz to 22,5 GHz: Radio astronomy 22,5 GHz to 23,0 GHz: Broadcast satellite
(Region 1) (22,81 GHz to 22,86 GHz is also radio astronomy) 23,0 GHz to 23,07 5Hz:
Fixed/intersatellite/mobile (used to fill in the gap between frequency bands) 23,01 GHz
to 23,12 GHz: Radio astronomy

23 60D to 24 000 Radio astronomy

24 00p o024 500 Amateur radio services

31 200 to 31 800 Radio astronomy

36 430 to 36 500 Radio astronomy

38 600 to 40 000 Radio astronomy

above 400 GHz Numerous bands above 400 GHz are designated for radio astronomy, satellite
downlink, etc.
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D.1

Annex D
(informative)

Measurements on Grid Connected Power Converters (GCPC) -
Setups for an effective test site configuration

General information and purpose

For measurement of disturbance terminal voltages on grid connected power converters (GCPC)

i i ' ' imi ins i ations
efinition 3.1.15), connection to an appropriate laboratory DC power supply is necéssary
DC input side of the GCPC, while connection to an appropriate laboratory. AC [power

intend
(see

on th
sourc

The D
GCPG
power
can rg
damag
restric
used
enablg
(EUT)

D.2

D.2.1

The mleasurement arrangement and configuration for the EUT can be simplified by use of
ving a configuration as shown in Figure D.1 orin Figure D.2. For this setup, the AC putput
(GCPC is connected to the AC’input of the laboratory DC power supply through the J-AMN
n the measurement arrangement. The laboratory DC power supply converts AC [power
C power, and it is supplied.to the DC input of the GCPC. Thus, the current circulatep from
[ output to the DC input-of the GCPC. The advantages of this site configuration afe that
C power supply consumes the AC output power of the GCPC, and so a resistive load is

site hg
of the
used i
into D
the A(
the D
not re

or AC mains grid is necessary on the AC output side.

or the measurements needs attention, and a properc.and appropriate setup car

Examples of suitable setups for the test site are described below.

Setup of the test site

Block diagram of test site

C power is fed into the DC input power ports of the GCPC, and ngt.consumed |in the
, and so almost completely converted to AC power and output to the 'AC side. If the AC
output from the GCPC is not consumed by a resistive load etc.,;\the AC power qurrent
versely be carried into the laboratory AC power source, and<{so the equipment dan be
ed. In addition, there are some countries where reverse power flow into the AC mains is

ted or prohibited by national law and regulations. Thus, the-global setup of the test site

even

simplification of the test arrangement and configuration for the equipment undér test

a test

quired to prevent’AC power currents from flowing into the laboratory AC power solrce.
AC mains AC current
flow
Baboratory . EMI | o
@_ AC power 1— filter [ Resis:_ive I(I)ad AC output["~ o] DC input
source T (optional) |1—_ (EUT) _I
LiTransformerL
AC input Il { (optional) §
Change in
DC power | electrical — Reference ground
— system
DC output l EMI
— | filter —
J_ DC current flow

IEC

Figure D.1 — Test setup for Case 1 (schematic)
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Consgquently, the laboratory AC power source shall provide only the total power losses
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EMIfilter
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Qutput
Q

The distances defined as ‘x’ and ‘% \in the diagram refer to those as detailed in CISPR 16-2-1:2(
16-2-1:2014/AMD1:2017, 7.4.1.

Figure D.2 — Test setup for Case 1 (3D view)

cations fofithe AC output side of the GCPC. Reverse AC power current does not flg

DC power supply

IEC

14 and

in the
power
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w into

The laboratory's DC power supply shall have enough output power to operate the GCPC at its
rated AC output power. In addition, a control for adjusting properly its DC output voltage is
necessary. In case of the test setup as shown in Figure D.1 or in Figure D.2, the electrical
system of AC input to the DC power supply shall match with that of the AC output of the GCPC.

D.2.3

AC power source

The laboratory's AC power source shall be of the CVCF-type (constant voltage constant
frequency type) such that it can adjust to the nominal AC output power voltage and frequency
of the GCPC under test. In case of the setup as shown in Figure D.1 or in Figure D.2, its power
is only just enough to supply the total power losses in the test arrangement, and so a larger
power is unnecessary.
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D.2.4

Other components

In many cases the DC power supply itself is provided with filters on the input and output side.
As shown in Figure D.1 or in Figure D.2, additional EMI filters can be placed on the input and
output side of the DC power supply to mitigate conducted disturbances which are generated.

In case the electrical systems of the AC output of the GCPC, the AC input of the DC power
supply and the output of the AC power source are not of the same type such as single phase-
three-wire, or single phase-two-wire system, a proper transformer shall be inserted as shown
in Figure D.1 or in Figure D.2 to appropriately convert the electrical systems.

D.3

D.3.1

There
three-
etc. T

Other test setups

Configuration comprising laboratory AC power source and resistive load

are some cases where each electrical system cannot basically be matched, sU
bhase input of the DC power supply with a single phase AC output of the GCPC

be comnected to the AC input of the DC power supply as shown in Eigure D.1 and Figur

In this
as shqg

case, another resistive load is connected in parallel with thedaboratory AC power 5
wn in Figure D.3 and Figure D.4 and the AC power of the GEGPC (EUT) shall be con

by that resistive load. As a result, the resistive load prevents(the AC output power cur

the G
to exc

A(

AC n

o

CPC from flowing reversely into the laboratory AC power source, if it has enough
ced the maximum AC output power of the GCPC.

ch as
EUT),

nere is also the reverse case. In such cases, the AC output of the GCPC cannot directly

e D.2.
ource
sumed
ent of
power

DC current flow
input l output

Figure D.3 — Test setup for Case 2 (schematic)
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The distances defined as ‘x’ and ‘y’ in the diagram refer to those as detailed in CISPR 16-2-1:2(
16-2-1:2014/AMD1:2017, 7.4.1.

Figure D.4 — Test setup for Case 2 (3D view)

Configuration with reverse’power flow into the AC mains

etup example shows thecase where the laboratory AC power source (see Figure
D.4) is not connected ta’the AC output side of the GCPC.

e the AC output 6fythe GCPC is connected to the AC mains through a filter as sh

D.5 and Figufe)D.6, the AC output current of the GCPC flows to the AC main
bre it is not required to connect the resistive load as shown in the previous setup, C
this caseishere is a disadvantage that the AC power voltage and frequency can
ed confarming to the specifications of the AC output side of the GCPC.

14 and

D.3 or

DwWn in
5, and
ase 2.
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Figure D.5 — Test setup for Case 3 (schematic)
o
EMI-filter
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NOTE The distances defined as ‘x’ and ‘y’ in the diagram refer to those as detailed in CISPR 16-2-1:2014 and
CISPR 16-2-1:2014/AMD1:2017, 7.4 .1.

Figure D.6 — Test setup for Case 3 (3D view)
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Annex E
(informative)

Guidance on prevention of saturation effects in mitigation filters
of transformer-less power converters during tests

E.1 General information and purpose

Most types of power converters use operation or switching frequencies in the range of a couple

of 100

nce in the whole laboratory DC power supply chain, excessive CM disturbance cU
can appear at the operation frequency and can saturate the built-in EMI filters (as e.g. co
mode [chokes) in the EUT. Consequently, it will cause serious performance degradation
filters [in the measuring frequency range 150 kHz to 30 MHz. Performance degradation
filters means that excessive RF disturbance levels will be recorded ¢ausing the power con
under|test eventually to FAIL proving compliance with the réquirements specified
document.

It can|be said that such mode of operation of power converters prominently deviates frg
operafion conditions in normal use. Hence additional eountermeasures should be taken

s with

(CM)
rrents
mmon
of the
of the
verter
n this

m the
At test

site cgnfiguration level in order to operate the power converters as intended in normal dse, in

tests gccording to this document.

As a npatter of course, CM decoupling capacitars shall be employed, in conjunction with sdiitable

series| inductors, as LP-filters decouple the termination impedance at the EUT port
artificipl network (AN) e.g. from influences’of the laboratory DC power source at the AE
this AN. The specifications of the DC-AN guarantee that the CM termination impedance
EUT gort of the AN remains at leastvat values of 10 Q or more, at the series resonance
internal LC LP decoupling filter.. This will prevent the saturation effects mentioned above i

of the
port of
at the

of its
N most

of the|practical testing cases. For the magnitude-versus-frequency characteristics of the CM

terminjation impedance of the AN in the range 9 kHz to 150 kHz, consult the specific
provided by the manufacturer.

Consiglering now mitigation of common mode RF currents in the whole laboratory DC

ations

power

supply chain at the‘test site, this mitigation and involved additional CM decoupling capacitors

and commonmode chokes (as e.g. in the EMI filters at the site) can interact wi
charagteristies of the built-in LC LP decoupling filter of the AN, and can cause frequency

h the
shifts

of the seriesiresonance dip(s) of the effective total common mode (CM) impedance experilenced

at the [EUT port of this AN.

It is hence strongly recommended to adjust the magnitude-versus-frequency characteris
the total effective CM termination impedance at the EUT port of the AN to the conditions n
for the given type of power converter under test. Such adjustments can be made by varia

tics of
eeded
tion of

the value of the CM blocking capacitance in the laboratory's DC power supply chain and/or by
insert of additional series inductors or common mode chokes. This annex describes possible

countermeasures to avoid saturation effects due to unfortunate characteristics of the te
instrumentation used in the laboratory DC power supply chain.

st site

Attention is drawn to the user of such test setups in regard of hazardous voltages due to
high earth leakage currents. Advice should be sought from duly qualified personnel before
switching on the laboratory's system power sources to ensure that injury or damage is not
caused to test personnel or equipment.
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E.2 Recommendations for avoidance of saturation effects in the range 9 kHz
to 150 kHz

If excessive levels of disturbance are observed during measurements of conducted RF
disturbances at LV DC power ports of power converters in the range 150 kHz to 30 MHz, then
this can be caused by saturation effects appearing at the operation frequency of the EUT
allocated someplace in the range below 150 kHz. To avoid such conditions, it is recommended
to observe the guidance given below.

1) For measurements at LV DC power ports of power converters use only ANs complying with

the technical requirements of the 150 Q artificial mains Delta-network according to 4.7 of
CISPR 16-1.2:2014 and CISPR 16.1.2:2014/AMD1:2017

2) Apply good test site engineering and check whether the whole measuring instrumerlntation
(D-AN excluded) and test site configuration are suitable for use with measuremepts on
power electronics operated in switching mode conditions at operating “frequencies
(fundamental frequencies) allocated in the range below 150 kHz. De€pending dn the
implemented technology and nominal power throughput, power converters cap use
fundamental or switching mode frequencies in the range from a couplerof-100 Hz up tolabout
15D kHz.

3) Whenever possible insert additional common mode (CM) absorbing devices such asf|ferrite
tubes, CMADs or also 150 Q CDNs according to IEC 61000-4:6) between the AE port|of the
AN and the laboratory DC power supply port allocated in_the test environment. For this
pufpose an extended length of the DC power supply cable can be used too. In coilefl form
it introduces an additional decoupling inductor (i.e. a€ommon mode choke) put in sefies to
theg laboratory's common mode current circuit. In any case, one should check the efficiency
of the added common mode rejection devices, since for most of them one will npt find
specifications of technical characteristics in thesrange below 30 MHz.

4) Avpid coincidence of the fundamental or operating frequency of the power converterjunder

teqt with the frequency of the series resenance dip in the CM impedance of the |whole
D@ power supply chain consisting of the:laboratory DC power source, the EMI filters used
in the installation of the OATS or SACY and the AN. The frequency of the resonance|dip in
thg CM impedance of the power supply chain can be shifted by changing the capaditance
of the effective CM decoupling, capacitor. Addition of external CM decoupling capacitors is
re¢gommended at the interface between the AE port of the AN and the laboratory DC [power
supply port allocated in thetest environment. Be aware that a line of capacitors with different
capacitances can be needed if the testing business comprises power conyerters
implementing various.technologies, power throughput classes and the like. Remembegr that
the operation frequéency can be allocated someplace between a couple of 100 Hz up tolabout
15D kHz.

c

E.3 | Detailed‘advice

E.3.1 General

Information about a DC-AN can be found in CISPR 16-1-2 and summarized as: the DC-AN is
furnished with a decoupling network (i.e. an LC-filter) such that sufficient decoupling is provided
between its EUT port and its AE port, in order to prevent RF disturbances from the laboratory
DC power source to affect obtained measurement results. Having asymmetric decoupling
capacitors with some 100 nF to about 1 yF capacitance only, the construction of that filter
prevents, in most cases, saturation effects in mitigation filters the power converters under test
may be furnished with, and this way provides for valid, reliable and repeatable measurement
results.

However, if the laboratory DC power source is applied in measurement of RF disturbances as
shown in Figure E.1, the CM RF current caused by the EUT does not only flow through the
decoupling capacitors composing the decoupling circuit of the DC-AN, but also through the
decoupling capacitors the laboratory DC power source and the EMI filter of the test site are
furnished with. In addition, in almost all cases the capacitance of the decoupling capacitors
such equipment is furnished with can be much larger than 100 nF.
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Figure E.1 — Flow of the common mode RF
current at test site configuration level

I current at the operation frequency of the power converter under testcshall increa
coupling loss in between the AE port of the DC-AN and the laboratory,DC power

ecoupling loss can be increased by insert of additional-‘series inductors (pre
veen the AE port of the DC-AN and the laboratory DC power supply port allocated

rmination impedance at the EUT port of the DC-ANY

Insert of series inductors (or common mode chokes) in the laboratory's D
power supply chain

e suitable EMI clamp devices etc. which attenuate the common mode RF current in
kHz are inserted between the AE portof the DC-AN and the laboratory DC power
llocated in the test environmenti<as shown in Figure E.2, the capacitances

ch additional decoupling, extended lengths of DC power cable could be used
ed to form an air coil.
GCPC
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Figure E.2 — Blocking of flow of common mode RF current
by insert of series inductors

ATTENTION — Proper equipment such as EMI clamp devices which can attenuate the common
mode RF current in the range 9 kHz to 150 kHz might not be available from the market.

Prefer

red measure should hence be insertion of series inductivities.
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As mentioned above, because the effective magnitude of capacitance of decoupling capacitors
of all the laboratory measuring systems including the laboratory DC power source can cause
saturation effects in mitigation filters the transformer-less power converter is equipped with, it
is necessary to use laboratory DC power sources and EMI filters with low capacitance common
mode decoupling capacitors only. Observe however that use of CM decoupling capacitors with
low capacitance only can also reduce suppression of RF disturbances generated by the
laboratory DC power source. If extremely large RF disturbances occur during tests on
transformer-less power converters which are thought to be caused by saturation of the built-in
mitigation filters, then it should be considered to use batteries as DC power source.

E.3.3 Employment of additional common mode decoupling capacitors at the

supply port allocated in the test environment

For an increase of the decoupling loss between the laboratory DC power supply ¢hain apd the
measurement arrangement additional CM decoupling capacitors can be connected betwegen the
AE pgrt (i.e. the decoupling circuit) of the DC-AN and the laboratory DC power supply port
allocajed in the test environment as shown in Figure E.3.

Additional
blocking capacitors
Laboratory GCPC
DC power source EMI filter / DC-AN (EUT) AMN

L

AT BT A

P .

!

Figure E.3 — Blocking-of flow of common mode RF current
by employment of.additional CM decoupling capacitors

IEC

The effect of such a countermeasure is that it shifts the series resonance dip in the magrjitude-
versug-frequency characteristics of the CM termination impedance at the EUT port of tHe DC-
AN to |ower frequencies, this way avoiding possible coincidences in frequency of that resonance
dip and the operation(or fundamental frequency of the power converter under test.|If the
operafion frequency does not coincide with that series resonance frequency, saturation Tffects
in the|EUT can be. avoided. It is quite obvious that such a countermeasure shall be cafefully
adjusted to thefgiven type of power converter, due to the wide range of possibly inyolved
operafion frequencies. Individual adjustment of the additional CM blocking capacitance| could
be negessary. in most cases.

E.4 Background information

Methods were studied of solving the saturation problem on the assumption that not a battery,
but a laboratory DC power supply is used for measurements at transformer-less power
converters. Figure E.4 shows an example of common mode impedance characteristics for a
DC-AN. As shown in Figure E.4, it proves that there is a resonant point in the proximity of
20 kHz and the common mode impedance remarkably decreases at this resonant frequency.
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& - DC-AN common mode impedance characteristics
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Figure E.4 — CM termination impedance at the EUT,port of a DC-AN —

Mdgnitude-versus-frequency characteristic in the range 3 kHz to 30 MHz, Example

The saturation of mitigation filters the power converter.-is _furnished with, that currently be

a prob
(20 kH

resonant frequency is practically determined not only by the DC-AN, but also by the co|
impedance characteristics of all of thejinstrumentation used in the whole laboratg

mode
power|

In ca

instrumentation coincides with the operating frequency of the power converter and sg

comm
actual
power|
of the
so ch4
in Figu
of the

lem, occurs because a large common mode current flows in case the resonant fre
z) coincides with the operating frequency.ofsthe power converter (EUT). Howev

supply chain including the DC power'source, installed EMI filters and the like.

e the effective resonant frequency caused by all of the laboratory mea

bn mode current flows, orcin case it is necessary to confirm whether such con
y occur, the resonant frequency can be detuned from the operating frequency
converter by changing the capacitance of decoupling capacitors of the decoupling
DC-AN or adding the capacitance of decoupling capacitors as shown in Figure E
nging the resonant frequency, that is to say, the resonant point can be shifted as

power conyetter by avoiding saturation effects.
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re E.6. As a result, the common mode current can be reduced at the operating frequency
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Figure E.5 — Prevention of saturation of mitigation filters
by use of additional decoupling capacitors

IEC

In other words, if the measurement results in case the capacitance of decoupling capacitors is
increased are the same as those in case it is unchanged, it can be concluded that the
measurements of conductive disturbances have correctly been performed.
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With exchange of hardware components in the DC-AN, it is possible to increase or decrease
the capacitance of the CM decoupling capacitors by setting up switches for switching series
and parallel connection of these decoupling capacitors as shown in Figure E.7. However, such
measure cannot be recommended for application in normal laboratory practice since possibly
violating the calibration of the respective DC-AN. However, switched-type combined external
CM decoupling capacitors can be used, if applicable. Application of such capacitors will always
shift the series resonance of the DC-AN internal LC decoupling filter to lower frequencies than
found in the manufacturer's specifications.

A DC-AN common mode impedance characteristics
500 ‘

1Zcel ()

450
400
350
300 i ~ | R

\
\
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250 T 1 \
9 kHz to 150 kHz }
200 } | i

\ o)

150 I\ \/¥________-.—~_—_\/-—
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of decouphng ‘\ \/ b8 // capacnance of 7))

0 capacitors \\,‘ I V | decoupllng capacnors LLLLE LLELEL 0

0,001 0,01 0,1 1 10

Frequency (MHz)
IEC

Figure E.6 — Change in the resonant frequency caused by the increase
and decrease in the'decoupling capacitor's capacitance

DC-AN

Block_ing /):[ _‘g’;

capacitors

Switches
IEC

Figure E.7 — DC-AN circuit example where capacitance of blocking
capacitors of the LC decoupling circuit can be increased or decreased
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Annex F
(normative)

Additional requirements for equipment with radio functionality

F.1  Configuration of the EUT during emission tests

For the non-radio function, the configuration of the EUT shall be according to the requirements
specified in 7.5.

The radio function shall be configured consistent with normal operation of the EUT. The
configuration(s) used shall be recorded in the test report together with the rationale\for|these
choicsgs.

NOTE 1 The transmit mode of the radio function is part of the assessment under the appropriate radio regplations
applicable to the radio technology used.

NOTE 4 To prevent saturation of the measuring receiver, the good practice is to include*filter(s) rejecting the radio
transmitter frequency in the measurement chain.

F.2 |Radiated emissions

For radiated emissions, the EUT with the radio function{in standby or receive mode shall be
assessed against 6.2.2, 6.3.2 or 6.4.2 as appropriate,

Alterngtively, the EUT may be assessed with thetradio function in transmit mode. In thig| case,
an emjission failing the limit of 6.2.2, 6.3.2 or 6.4;2, as appropriate, may be ignored provjded it
is demonstrated that it originates from the radio portion of the EUT.

When| applying Table 10 for determining the highest internal frequency of the EUT, the
frequgncies of the radio equipment (ice. radio device, radio module, or radio assembly/cifcuitry
includgd in the EUT) shall also be considered.

F.3 | Conducted emissions

For cdnducted emissjons, the EUT with the radio function in standby or receive mode shall be
asses$ed against 6.2:1, 6.3.1, 6.4.1 or Table F.1, as appropriate. Alternatively, the EUJl may
be asgessed withythe radio function in transmit mode. In this case, an emission failing thie limit
of 6.2{1, 6.3.1064.1 or Table F.1, as appropriate, may be ignored provided it is demongtrated
that itjoriginates from the radio portion of the EUT.

Wherg the EUT has a port intended for the connection of an external antenna via coaxial cable
longer than 3 m, the Class A or Class B requirements of Table F.1 shall apply to this port. One
of the measurement procedures (and the corresponding ancillary equipment) specified in
CISPR 32 for this type of EUT port shall be used (see Table A.11 of CISPR 32:2015, Table A.12
of CISPR 32:2015 and C.4.1.6 of CISPR 32:2015 and CISPR 32:2015/AMD1:2019).
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Table F.1 — Disturbance voltage and current limits for group 1
and group 2 equipment measured on a test site (antenna port)

Frequency range

Class A

Class B

Limits dB(pV)

Limits dB(pA)

Limits dB(pV)

Limits dB(pA)

MHz
Detector Detector Detector Detector
97 to 87 2 53t0432 84to 742 40to 302
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
0,15t0 0,5
84to 742 40to 302 74 to 64 2 30to20°
Average Average Average Average
of 495 r4 oU
Quasi-peak Quasi-peak Quasi-peak Quasi-pegk
,5 to 30
74 30 64 20
Average Average Average Average

a8 degreasing linearly with logarithm of frequency

Limitations and restrictions:

The agplication of the voltage and/or current limits is dependent on the measurement procedure used. Rfer to
CISPR| 32:2015/AMD1:2019, Table C.1 for applicability.

Excluding measurement uncertainty, all other elements within CISPR 32 shall befollowed, including but not Jimited

to selelction of test method, test configuration, cable characteristics.

NOTE

The voltage and current disturbance limits in this table considerthe fact that the antenna port under test

is pregented with a common mode impedance of 150 Q. Thus, the“twe limits are interrelated by: ' -7 = 2p log,,
(150 Q) = 44 dBQ, where V and [ are in logarithmic units (i.e. dByV and dBuA, respectively).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES

APPAREILS INDUSTRIELS, SCIENTIFIQUES ET [VIEDICAUX -
CARACTERISTIQUES DE PERTURBATIONS RADIOELECTRIQUES -
LIMITES ET METHODES DE MESURE

AVANT-FRUFUOS
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L'IEIC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépgndants
fourhissent des services d'évaluation de~conformité et, dans certains secteurs, accédent aux mardues de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certffication

indgpendants.

Toup les utilisateurs doivent s'agsurer qu'ils sont en possession de la derniére édition de cette publicatig

=]

Aucline responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandptaires,

y cdmpris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de

I'EC,

pouf tout préjudice causé eh cas de dommages corporels et matériels, ou de tout autre dommage de quelque
natyre que ce soit, dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les d§penses

décpulant de la publication ou de l'utilisation de cette Publication de I'l[EC ou de toute autre Publication de
ou du crédit qui luirest accordé.

I'lEC,

L'atfention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ|cations

réféfencées-est obligatoire pour une application correcte de la présente publication.

L’atfention.est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'pbjet de
droifsnde“brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces dfoits de

propriete—Atadate depubtticatiomdupréesentdocument, HEC T aTesuaucune dectaratiom retativea

droits

de brevets, qui pourraient étre exigés pour la mise en ceuvre du présent document. Toutefois, il est rappelé aux
responsables de cette mise en ceuvre qu’il ne s’agit peut-étre pas des informations les plus récentes, qui peuvent

étre obtenues dans la base de données disponible a I’adresse https://patents.iec.ch. L’'IEC ne saurait étre
pour responsable de ne pas avoir identifié de tels droits de brevets.

tenue

La Norme internationale CISPR 11 a été établie par le sous-comité B du CISPR: Perturbations
relatives aux appareils industriels, scientifiques et médicaux a fréquences radioélectriques, aux
autres appareils de l'industrie lourde, aux lignes électriques aériennes, aux appareils a haute
tension et aux appareils de traction électrique.

Cette septiéme édition annule et remplace Ila sixieme édition parue en 2015,
I'Amendement 1:2016 et I'Amendement 2:2019. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)
c)

d)
e)

Le texte de ce document est issu des documents suivants:

introduction de limites pour les perturbations rayonnées dans la plage de fréquences
supérieure a 1 GHz pour les appareils du groupe 1, conformément aux exigences données
dans les normes d'émission génériques;

introduction de limites pour les perturbations conduites sur l'accés de réseau cablé
conformément aux exigences données dans les normes d'émission génériques;

Introduction d’exigences relatives aux appareils qui integrent des fonctions
d’émission/réception radio;

introduction de définitions pour les différents types de robots:

prise en considération de certaines conditions particulieres lors de la mesure des\robots,
comme les configurations de mesure et les modes de fonctionnement des robots:

Projet Rapport de vote
CIS/B/831/FDIS CIS/B/837/RVD

Le ragport de vote indiqué dans le tableau ci-dessus donne todte information sur le votel ayant

aboutila son approbation.

La langue employée pour I’élaboration de cette Normefinternationale est 'anglais.

Ce dofument a été rédigé selon les directives ISQHEC, Partie 2, il a été développé selpn les
directives ISO/IEC, Partie 1 et les directivesgdSO/IEC, Supplément IEC, disponibles| sous
www.ipc.ch/members_experts/refdocs. Les ‘principaux types de documents développgs par

I'lEC dont décrits plus en détail sous www.iec.ch/publications.

Le prgsent document a le statut d’'unesnorme de famille de produits en CEM, conformémgnt au
Guide|107 de '|EC, Compatibilité.électromagnétique — Guide pour la rédaction des publidations

sur la[compatibilité électromagnétique (2014).

Le conité a décidé que le contenu de ce document ne sera pas modifié avant la date de sfabilité
indiquge sur le site web-de'I'lEC sous webstore.iec.ch dans les données relatives au document

rechefché. A cette date;le document sera

regonduit,
suppriméou

réyise,

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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Le contenu principal du présent document est fondé sur la Recommandation n° 39/2 du CISPR
rappelée ci-dessous:

RECOMMANDATION n° 39/2

Limites et méthodes de mesure des caractéristiques de perturbations

électromagnétiques des appareils industriels, scientifiques et médicaux (ISM) a

fréquences radioélectriques

Le CISPR

CONSIDERANT

a)

b)
c)

RECOMMANDE

que lal derniére édition de la CISPR 11 soit utilisée pour appliquer des limites et méthog
mesure des caractéristiques des appareils ISM.

q

pérturbations;

q
q

Telécommunications (UIT) pour un rayonnement non limité provenant des appareils

e les appareils ISM a fréquences radioélectriques constituent une source importa

e les méthodes de mesure de ces perturbations ont été spécifiées parle’CISPR;

e certaines fréquences sont désignées par ['Union plnternationale

hte de

des
ISM;

es de
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INTRODUCTION

Parmi les exigences communes relatives au contrdle des perturbations radioélectriques dues
au matériel destiné a des applications industrielles, scientifiqgues et électromédicales, la
présente publication du CISPR contient des exigences spécifiques relatives au contréle des
perturbations radioélectriques dues a des applications ISM a fréquences radioélectriques au
sens de la définition donnée par I'Union Internationale des Télécommunications (UIT). Voir
également la Définition 3.1.18 du présent document. Le CISPR et I'UIT se partagent la
responsabilité de la protection des services radio en matiére d'utilisation des applications ISM
a fréquences radioélectriques.

Le CI
applic
pertur
fréque
de for
relatives a I'évaluation des deux sortes d'appareils, a savoir, les apparejls-évalués par des
essaigd sur des sites d'essai normalisés ou les appareils spécifiques €valués danjs des
conditjons in situ.

L'UIT | est concerné par le contrble des perturbations radioélectriques dues & des
applicptions ISM a fréquences radioélectriques pendant le fonctionnement normal et I'utilisation
de I'appareil correspondant sur son lieu de fonctionnement. (voir la Définition 1.15 dans le
réglement des radiocommunications de [I'UIT (2020)): La, ['utilisation de I'épnergie
radioélectrique découplée de l'application ISM a fréquences radioélectriques par coldiplage
rayonmpant, inductif ou capacitif est limitée a I'emplacément de cette application.

Le pafagraphe 6.3 de la présente publication du*CISPR contient les exigences essertielles
relatives aux émissions pour une évaluation(des perturbations radioélectriques dues [a des
applicptions ISM a fréquences radioélectriques sur des sites d'essai normalisés. Ces exigences
permettent des essais sur les applications, ISM a fréquences radioélectriques qui fonctionnent
a des| fréquences jusqu'a 18 GHz. Le\paragraphe 6.4 contient par ailleurs les exigences
essengielles relatives aux émissions pour une évaluation in situ des perturbations
radioélectriques dues a des applications ISM a fréquences radioélectriques dans la pldge de
fréqugnces jusqu'a 1 GHz. Toutes les exigences ont été établies en étroite collaboration avec
I'UIT gt jouissent de 'approbation de I'UIT.

Toutefois, pour le fonctionnement et l'utilisation de plusieurs types d'applications ISM a
fréqugnces radioélectriques, il convient que le fabricant, I'installateur et/ou le client conngissent
les digpositions nationales complémentaires concernant la réglementation et les bgsoins
particyliers de protection des services et applications radio locaux. Selon le pays concerr|é, ces
dispoditions ‘complémentaires peuvent s'appliquer a des applications ISM a fréquences
dlectrigues qui fonctionnent a des fréquences situées a I'extérieur des bandep ISM

).

désignées, (voir le Tableau 1

Elles peuvent aussi s'appliquer a des applications |[SM a

L’Annexe C du présent document donne des recommandations du CISPR relatives a la
protection des services radio dans des zones particuliéres.
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APPAREILS INDUSTRIELS, SCIENTIFIQUES ET MEDICAUX —

CARACTERISTIQUES DE PERTURBATIONS RADIOELECTRIQUES -

LIMITES ET METHODES DE MESURE

1 Domaine d'application

Le pré
fonctig
domeg
I'énerg

Le p

radioglectriques dans la plage de fréquences de 9 kHz a 400 GHz.

Pour
radioé
'UIT

relatiy|
a18d

Les af
une fg
I’Anneg
s’appl
y com

NOTE 1
émissio
ensemi

NOTE 3
CISPR

Les e

générateurs de rayonnément UV qui fonctionnent dans les bandes de fréquences ISM d

par le

Les rd
domai

sent document s'applique aux appareils industriels, scientifiques et électromédica

tiques et similaires congus pour produire et/ou utiliser, dans un espace rédy
ie radioélectrique.

ésent document couvre les exigences d’émission relatives aux, perturb

les applications industrielles, scientifiques et médicales (ISM) a fréqu

2020) (voir la Définition 3.1.18), le présent document couvre les exigences d’énj
es aux perturbations a fréquences radioélectriques dans(lajplage de fréquences de
Hz.

pareils ISM qui intégrent des fonctions d’émissioen/réception radio (équipement hét
nctionnalité radio) sont inclus dans le domaine*“d’application du présent documer

quer aux transmissions intentionnelles d’un émetteur radio tel que défini par
bris leurs émissions parasites.

Cette exclusion s’applique uniquemehf<aux émissions de I’émetteur radio intentionnel. Toutef
ns combinées, par exemple les émissions qui résultent de l'intermodulation entre la radio et le
les non radioélectriques de I'appareil ISM, ne sont pas soumises a cette exclusion.

Les exigences d'émission: pour les appareils de cuisson a induction sont spécifiées ¢
14-1 [1]".

igences relatives aux appareils d'éclairage ISM a fréquences radioélectriques

reglement des(radiocommunications de I'UIT sont spécifiées dans le présent docu

bots utilisés pour les applications industrielles, scientifiques et médicales relev
he d’application du présent document.

EXEMP

LE_Robots de soudage, robots de pulvérisation, robots de manutention, robots de traitement,

ux qui

PTag C€ viv s C O - 2 AVAVAR W a gUu—au areils

it, de

ations

ences

lectriques, au sens de la définition fournie par le réglement dés-radiocommunicatipns de

ission
9 kHz

b avec
t, voir

xe F. Toutefois, les exigences d’émission du‘présent document ne sont pas destinées a

rUIT,

pis, les
5 sous-

ans la

bt aux
pfinies
ment.

pnt du

robots

d'asse

bl et Sali bate—aad 41 4 St 4 1l Lot N 4 | bat H 1
rorageTToootSMeaircat oD oS eatuCatrS e reexperimentat X ot SteeXausStveGeSToo oS qutTer

domaine d’application de la présente norme est donnée dans la zone CEM de I'lEC.

vent du

NOTE 3 Les robots volants, les robots d'aide domestique, les robots jouets et les robots de divertissement sont
des exemples de robots qui relévent du domaine d’application des autres normes CISPR.

Les appareils couverts par d’autres normes de produits du CISPR et d’autres normes
d’émission de famille de produits n’entrent pas dans le domaine d’application du présent
document.

1 Les

chiffres entre crochets renvoient a la Bibliographie.
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2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

CISPR 16-1-1:2019, Spécifications des méthodes et des appareils de mesure des perturbations
radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-1: Appareils de
mesure des perturbations radioélectriques et de I'immunité aux perturbations radioélectriques
— Appareils de mesure

CISPR 16-1-2:2014, Spécifications des méthodes et des appareils de mesure des perturbations
radiodlectriques et de I'immunité aux perturbations radioélectriques — Partie 1-2:(Appar¢ils de
mesune des perturbations radioélectriques et de I'immunité aux perturbations radioélectyiques
— Disfositifs de couplage pour la mesure des perturbations conduites
CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Spécifications des méthodes et des appareils des/mesure des perturbations
radiodllectriques et de I'immunité aux perturbations radioélectriques’— Partie 1-4: Appar¢ils de
mesurne des perturbations radioélectriques et de I'immunité aux-perturbations radioélectyiques
— Antgnnes et emplacements d'essai pour les mesures des perturbations rayonnées
CISPR 16-1-4:2019/AMD1:2020
CISPR 16-1-4:2019/AMD2:2023

CISPR 16-2-1:2014, Spécifications des méthodes et\des appareils de mesure des perturbations
radiodlectriques et de I'immunité aux perturbations_radioélectriques — Partie 2-1: Méthodes de
mesure des perturbations et de I'immunité — Mesures des perturbations conduites
CISPR 16-2-1:2014/AMD1:2017

CISPR 16-2-3:2016, Spécifications des méthodes et des appareils de mesure des perturbations
radiodlectriques et de I'immunité auxcperturbations radioélectriques — Partie 2-3: Méthodes de
mesure des perturbations et de I'immunité — Mesurages des perturbations rayonnées
CISPR 16-2-3:2016/AMD1:2019
CISPR 16-2-3:2016/AMD2:2023

CISPR 16-4-2:2011, Spécifications des méthodes et des appareils de mesure des perturbations
radioéllectriques et de l'immunité aux perturbations radioélectriques — Partie 4-2: Incertitudes,
statistjques et modélisation des limites — Incertitudes de mesure de l'instrumentation
CISPR 16-4-2:2014/AMD1:2014
CISPR 16-4-2(2011/AMD2:2018

CISPR 32:2015, Compatibilité électromagnétique des équipements multimédia — Exigences
d'émidsion
CISPR 32:2015/AMD1:2019

IEC 60050-161:1990, Vocabulaire Electrotechnique international (IEV) — Partie 161:
Compatibilité électromagnétique

IEC 60601-2-2:2017, Appareils électromédicaux — Partie 2-2: Exigences particulieres pour la
sécurité de base et les performances essentielles des appareils d'électrochirurgie a courant
haute fréquence et des accessoires d'électrochirurgie a courant haute fréquence

IEC 61000-4-6:2023, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai
et de mesure — Immunité aux perturbations conduites, induites par les champs aux fréquences
radioélectriques
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IEC 61307:20112, Installations industrielles de chauffage a hyperfréquence — Méthodes d'essai
pour la détermination de la puissance de sortie

Réglement des radiocommunications de I'UIT (2020), Réglement des radiocommunications,
disponible a I'adresse
http://www.itu.int/en/myitu/Publications/2020/09/02/14/23/Radio-Regulations-2020)

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour Iles besoins du présent document, les termes et les définitions de I'lEC 60050-161 ainsi
que les suivants s'appliquent.

L'ISO [et I'lEC tiennent a jour des bases de données terminologiques destinées a étre ut|lisées
en nofmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e ISP Online browsing platform: disponible a I’adresse https://wwWw.iso.org/obp

3.1.1
acceés|d'alimentation secteur en courant alternatif
acces|utilisé pour le raccordement a un réseau publicde-distribution secteur d’énergie en
couramt alternatif a basse tension ou autre installation"secteur en courant alternatif a [basse
tensioh

3.1.2
matérfjel associé
AE
apparegil ne faisant pas partie du systémezen essai, mais nécessaire au bon fonctionnemgnt du
matériel en essai (EUT)

Note 1 @ I'article: L’abréviation "AE" est-dérivée du terme anglais développé correspondant "associated equipment".

[SOURCE: CISPR 16-2-3:2016/ 3.1.5]

3.1.3
matérjel de soudage_a I’arc
matériel destiné a.appliquer un courant et une tension et ayant les caractéristiques exigées
adaptées au soldage a I'arc et aux procédés connexes

3.14
réseap.fictif d'alimentation
AMN
réseau permettant d’envoyer une impédance RF définie a I'EUT, de coupler la tension
perturbatrice au récepteur de mesure et de découpler le circuit d’essai de I'alimentation

Note 1 a l'article: Il existe deux types principaux de réseaux fictifs: le réseau en V (AMN en V) qui délivre les
tensions dissymétriques, et le réseau en delta (AMN en A) qui délivre les tensions symétriques (en mode différentiel)
et asymétriques (en mode commun) séparément.

Note 2 a larticle: Les termes "réseau de stabilisation d'impédance de ligne" (RSIL) et "AMN en V" sont
interchangeables.

Note 3 a l'article: L’abréviation "AMN" est dérivée du terme anglais développé correspondant "artificial mains
network".

2 Cette publication a été supprimée.
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[SOURCE: CISPR 16-1-2:2014/AMD1:2017, 3.1.6, modifié — ajout de la Note 2]

3.1.5

limite du matériel en essai

périmétre imaginaire de lignes droites décrivant une configuration géométrique simple qui
englobe le matériel en essai

Note 1 a I'article: Tous les cables d'interconnexion sont inclus a l'intérieur de ce périmétre.

3.1.6
composant
produi i
matériel ou systéme assemblé de niveau supérieur

réseal fictif qui sert de terminaison définie de 'accés en courant contihu en essai du mptériel
en egsai, fournissant également le découplage nécessaire des(/perturbations conduites
provemant de la source d'alimentation en courant continu de laboratoire ou de la charge

Note 1 [a I'article: L’abréviation "DC-AN" est dérivée du terme anglais,développé correspondant "DC artificial
networK".

3.1.8
acceés|d'alimentation en courant continu
acces|utilisé pour le raccordement a un systéme deproduction d'énergie en courant continu a
basse|tension, a un systéme de stockage d'énergie ou a une autre source/charge

Note 1 |a l'article: |l peut par exemple s'agir d'un\systéeme de production d'énergie photovoltaique, g pile a
combustible ou également d'une batterie.

3.1.9
matérjel d’usinage par décharges électriques
matérjel EDM

tous Ies composants nécessaires au procédé d’électroérosion incluant la machine-outil, le
générateur, les circuits de commande, le réceptacle de fluide de travail et les dispositifs infégrés

Note 1 p I'article: L’abréviation "EDM" est dérivée du terme anglais développé correspondant "electro-digcharge
machining".

3.1.10
rayonnement. électromagnétique
procegsus(par lequel une source fournit de I'énergie vers I'espace extérieur sous forme djondes
électr?magnétiques

Note 1 a l'article: Le sens du terme "rayonnement électromagnétique" est quelquefois étendu aux phénomeénes
d'induction.

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

3.1.11

matériel de soudage par résistance et procédés connexes

tous les matériels associés a la réalisation des procédés de soudage par résistance ou des
procédés connexes

Note 1 a l'article: Ces matériels consistent, par exemple, en une source d’alimentation, des électrodes, I'outillage
et le matériel de contrdle associé, qui peuvent consister en une unité séparée ou une partie d'une machine complexe.
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3.1.12

équipement avec une fonctionnalité radio

équipement non radioélectrique (équipement hbéte) avec au moins un dispositif radioélectrique
ou module radioélectrique et qui peut utiliser une ou plusieurs fonctions de commande hotes
et/ou I'alimentation électrique

Note 1 a l'article: L'’utilisation des équipements radioélectriques inclus peut concerner la commande a distance (de
I’équipement hdte par un équipement externe ou inversement) ou les échanges de données avec des équipements
externes.

Note 2 a l'article: Un dispositif radioélectrique ou un module radioélectrique peut étre enfiché, intégré ou externe.

3.1.1
chambre totalement anéchoique
FAR
enceinte blindée dont les surfaces intérieures sont revétues d'un matériau absorbant I'’éhergie
radioglectrique (c'est-a-dire un absorbeur RF) qui atténue I'énergie électromagnétique dans la
plage |de fréquences concernée

Note 1 f I'article: L’abréviation "FAR" est dérivée du terme anglais développé correspandant "fully-anechoig¢ room".

3.1.1
fréqueénce fondamentale

fréquence ISM fondamentale

fréqugnce de fonctionnement de I'appareil ISM

Note 1 [a I'article: L’énergie RF électromagnétique a la fréquence fondamentale (d’'un appareil ISM) pgut étre
utilisée] transmise ou regue par I'appareil. Cette énergie peut étre_genérée dans 'appareil, mais utilisée en| dehors
de I'apgareil (par exemple, équipement de diagnostic a rayons.X), ou générée a I'extérieur et utilisée dans I'gppareil
ou géngrée et utilisée a l'intérieur de I'appareil (par exemiple, source de puissance a mode de commjutation,
stérilisgteur RF, four a micro-ondes).

Note 2 [a I'article: Certaines catégories d’appareils\ISM n’ont pas de fréquence ISM fondamentale. Exgmples:
analysdqur de spectre, fréquencemetre.

3.1.15

conveftisseur de puissance connecté a un réseau de distribution électrique en courant alternatif
ou aufre installation secteur, en courant alternatif et utilisé dans un systéme de production
d'énergie

a l'article: L’abréviation "GCPC" est dérivée du terme anglais développé correspondant "grid copnected

ssance a semiconducteurs dont la puissance assignée

un ou|plusieurs conv

ertisseurs de pui
combihge ¢ périeure 3 0

Note 1 a l'article: 1l s'agit, par exemple, de convertisseurs de puissance a semiconducteurs destinés aux
applications dans les alimentations sans interruption (ASI) et les entralnements électriques de puissance (EEP).

3.1.17
fréquence interne la plus élevée
F

X
fréquence fondamentale la plus élevée générée ou utilisée dans I'EUT ou fréquence la plus
élevée a laquelle il fonctionne

Note 1 a I'article: Ceci inclut les fréquences qui sont uniquement utilisées dans un circuit intégré.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

- 110 - CISPR 11:2024 © IEC 2024

3.1.18

applications industrielles, scientifiques et médicales

applications ISM

<de I’énergie radioélectrique> fonctionnement d’appareils ou d’installations congus pour
produire et utiliser, dans un espace réduit, de I'énergie radioélectrique pour des applications
industrielles, scientifiques, médicales, domestiques ou analogues, a I'exclusion des
applications relevant du domaine des télécommunications

Note 1 a I'article: Les effets physiques, biologiques ou chimiques tels que I'échauffement, I'ionisation des gaz, les
vibrations mécaniques, I'épilation et I'accélération des particules chargées sont des applications types. Une liste
non exhaustive d’exemples est donnée a I’Annexe A.

\L L 4 (aYaXaYal fal™ H
vortme—T—=zZ0zZ0 CShapitre |,

SOUnf\I_ Ra ] £ <l PN H + i 2l l l
MU, T YITTITTTIU UutTo ragiroourrirmurineativito ucT LA

Définition 1.15, modifié — Ajout de la Note 1.]

3.1.19
apparpils et installations ISM a fréquences radioélectriques
appareils ou installations congus pour produire et/ou utiliser, dans un espaceyéduit, de I'éhergie
radioé|lectrique pour des applications industrielles, scientifiques, médicales, domestiqyes ou
analogues, a l'exclusion des applications relevant du domaine des télécommunications et des
technigues de l'information et des autres applications couvertes par d'autres publicatigns du
CISPH

Note 1 p l'article: L’abréviation "ISM a fréquences radioélectriques" ou "ISM RF" est utilisée dans I'ensemble du
présentldocument pour ce type d’appareils ou d'installations uniquement.

3.1.20
robot|industriel

un ou |plusieurs manipulateurs a commande automatique, reprogrammables, multiapplications,
pouva(rt étre programmé suivant trois axes aqu, plus, pouvant étre fixes ou fixés er une
plateforme mobile, destinés a étre utilisésxdans les applications d’automatisation d
environnement industriel

ns un

Note 1 B I'article: Le robot industriel inclut:
e le rhanipulateur, y compris les actiongeurs du robot commandés par la commande du robot;
e la Jommande du robot;

e les|moyens qui permettent de faire apprendre et/ou de programmer le robot, y compris toute interface de
corhmunication (matériel et lagiciel).

Note 2 f I'article: Les ropots-industriels comprennent tout axe auxiliaire intégré dans la solution cinématigye.

Note 3 p l'article: LeSrobots industriels comprennent la ou les parties assurant des fonctions de manipulafion des
robots fobiles, ou in-robot mobile consiste en une plate-forme mobile avec un manipulateur ou un robot intgré.

[SOURCE;-ISO 8373:2021 [2], 3.6]

3.1.21
basse tension

BT

ensemble des niveaux de tension utilisés pour la distribution d’énergie électrique et dont la
limite supérieure généralement admise est de 1 000 V en tension alternative ou 1 500 V en
tension continue

[SOURCE: IEC 60050-601:1985, 601-01-26, modifié — ajout des mots "ou 1 500 V en tension
continue"]

3.1.22
robot médical
robot destiné a étre utilisé comme appareil électromédical ou comme systéme électromédical

[SOURCE: IEC TR 60601-4-1:2017 [3], 3.20]
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3.1.23
site d’essai en espace libre
OATS

installation utilisée pour les mesurages des champs électromagnétiques, dont le but est de
simuler un environnement semi-libre sur une plage de fréquences spécifiée utilisée pour les

essais d’émissions rayonnées des produits

Note 1 a l'article: Un OATS est généralement un site en extérieur non protégé, dont le plan de masse est

électriquement conducteur.

Note 2 a l'article: L’abréviation "OATS" est dérivée du terme anglais développé correspondant "open-area test site".

3.1.24

systéme de production d'énergie photovoltaique
systéme de production d'énergie électrique qui utilise I'effet photovoltaique pourico
I'énergie solaire en électricité

3.1.2

équippment de conversion de puissance

dispoditif électrique convertissant une forme d’énergie électrique en unenautre forme d’é
électrique en ce qui concerne la tension, le courant, la fréquence,da-phase et le nom
phase

[SOURCE: IEC 62920:2017/AMD1:2021 [4], 3.2]

3.1.2

dispositif radioélectrique

assenblage composé d’un émetteur et/ou récepteur radioélectrique ou plus, capah
fonctignner de maniére autonome avec ou sans-accessoires complémentaires

Note 1 p 'article: Ces accessoires peuvent étre ineorporés dans I'assemblage ou lui étre connecté de I'e
Une anjenne externe, une commande a distance, des casques audio, I'alimentation électrique, I'affichage, ¢
des exdmples d’accessoires.

3.1.27
module radioélectrique

assenjblage composé d’'un é€metteur et/ou récepteur radioélectrique ou plus, destiné
incorporé dans un équipement héte

Note 1 f l'article: Un module-radioélectrique peut comprendre une alimentation électrique ou tout autre acc

Note 2 & l'article: Untmodule radioélectrique peut étre enfiché, intégré ou externe.

3.1.28

dispoditif produisant de I'énergie radioélectrique destinée a étre rayonnée par une anten

hvertir

hergie
bre de

le de

térieur.
tc. sont

A étre

Pssoire.

he, en

émett{ur radioélectrique

vue d'Bsslrer une radiocommunication ou une radiodétermination

[SOURCE: IEC 60050-713:1998 [5], 713-08-01 — modifié — "appareil" remplacé par "dispositif",

suppression de "en principe", ajout de "ou une radiodétermination".]

3.1.29
charge nominale
<pour les robots> charge maximale qui peut étre appliquée a l'interface mécanique o

uala

plateforme mobile, pour des conditions normales de fonctionnement, sans dégradation des

performances annoncées

Note 1 a l'article: La charge nominale inclut les effets inertiels du terminal, des accessoires et de la piéce, le cas

échéant.

[SOURCE: ISO 8373:2021 [2], 7.2.1]
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3.1.30

robot

mécanisme programmable actionné avec un degré d'autonomie pour effectuer des opérations
de locomotion, de manipulation ou de positionnement

Note 1 a I'article: Un robot inclut le systéme de commande.

Note 2 a I'article: Exemples de structures mécaniques de robots: manipulateur, plateforme mobile, et robot portable.

[SOURCE: ISO 8373:2021 [2], 3.1]

3.1.31

chambre semi-anéchoique
SAC

enceinte blindée dans laquelle cinqg des six surfaces internes sont revétues d'un "m4gtériau
absorbant les fréquences radioélectriques (c'est-a-dire un absorbeur RF) qui atténue I'éhergie
électromagnétique dans la plage de fréquences concernée et dont la sutface horizontale
inférigure est un plan de masse de référence conducteur destiné a étne-utilisé avec les
montajges d’essai dans les sites d’essai en espace libre (OATS)

Note 1 [a l'article: L’abréviation "SAC" est dérivée du terme anglais développé ‘correspondant "semi-apechoic

chambdr".

Note 2 @ I'article: L’abréviation "OATS" est dérivée du terme anglais développé correspondant "open-area tegst site".

3.1.32
petit phatériel en essai
petit EUT

matériel en essai, posé sur table ou posé au sol, qui,cables compris, est adapté pour I'ingertion
dans yin volume cylindrique d’un diamétre de 1,5 m et d’une hauteur de 1,5 m, mesuré g partir
du sol

Note 1 g l'article: Au niveau d’'un OATS ou dans‘dne SAC, la distance (3 m) de mesure des émissions rayonnées
est applicable uniquement aux petits EUT.

Note 2 | Il'article: L’abréviation "EUT" est dérivée du terme anglais développé correspondant "equipmerft under
test".

[SOURCE: CISPR 16-2-3:2016 et CISPR 16-2-3:2016/AMD1:2019, 3.1.35, modifié |- La
définitjon a été reformulée\et une Note a I'article a été ajoutée]

3.1.33
électrpérosion
enlévement de~matiére dans un fluide diélectrique de travail par des décharges électriques,
répartles dans—le temps et distribuées aléatoirement dans I'espace, entre deux électrodes
électriguement conductrices (une électrode servant d’outil et I'autre de piece de travail), avec
une mIaTtrise de I'’énergie des décharges

3.1.34

acceés de réseau cablé

accés pour le raccordement d’'un dispositif/systéeme de communications destiné a étre relié a
des systemes largement étendus par connexion directe a un réseau a utilisateur unique ou
multiutilisateur

Note 1 a 'article: Des exemples de ces réseaux incluent CATV, RTPC, RNIS, xDSL, LAN et les réseaux similaires.

Note 2 a I'article: Ces acces peuvent prendre en charge des cables blindés ou non blindés et peuvent également
transporter I'alimentation en courant alternatif ou courant continu, ce qui constitue une partie intégrale de la
spécification relative aux télécommunications.

Note 3 a I'article: Un accées généralement prévu pour l'interconnexion des composants d'un systéme en essai (RS-
232, RS-485, bus de terrain dans le domaine d'application de I'lEC 61158-1, norme IEEE 1284.1 [6] (imprimante
parallele), bus série universel (USB), norme IEEE 1394 [7] (Fire Wire), par exemple) et utilisé selon ses
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spécifications fonctionnelles (pour la longueur maximale du cable connecté, par exemple) n'est pas considéré comme
un acces de réseau cablé.

Note 4 a l'article: Dans de nombreuses normes de produits, cet accés a été défini comme étant un accés de
télécommunication ou de réseau.

Note 5 a I'article: L’abréviation "USB" est dérivée du terme anglais développé correspondant "universal serial bus".

[SOURCE: IEC 61000-6-3:2020 [8], 3.1.3, modifi€é — Dans la définition, ajout de
"dispositif/systéme". Suppression de la Note 1 a l'article. Ajout des Notes 2, 3 et 4 a l'article.]

3.2 Abréviations

AGV Automated-gaided-rehiclevéhiette-a-guidage—avtome Hete

AMN (Artificial mains network) réseau fictif d'alimentation

AN (Artificial network) réseau fictif

ASI Alimentation sans interruption

BT Basse tension

CATV (Cable television) télévision par cable

CDN (Coupling-decoupling network) réseau de couplage/découplage

CM (Common mode) mode commun

CMAD (Common mode absorption device) dispositif d’absorption en”’ mode commun
CVCF (Constant voltage constant frequency) tension constante a\fréquence constante
DM (Differential mode) mode différentiel

DPA Distribution de probabilité des amplitudes

EDM (Electro-discharge machining) matériel d’'usinage par décharges électriques
EEP Entrainements électriques de puissance

CEM Compatibilité électromagnétique

EUT (Equipment under test) matériel enessai

FAR (Fully anechoic room) chambre totalement anéchoique

FSOA|TS (Free space open area test site) site d’essai ouvert en espace libre

GCP(Q (Grid connected power. eonverter) convertisseur de puissance connecté au réseau
RNIS Réseau numérique a‘intégration de services

LAN (Local area network) réseau local

OATS (Open area test site) site d’essai en espace libre

PSTN (Publie.switched telephone network) réseau téléphonique public commuté

RF (Radio frequency) fréquence radioélectrique

SAC (Semi-anechoic chamber) chambre semi-anéchoique

UM (Unsymmetrical mode) mode dissymétrique

UsB {Universat-seriat-bus)ybus—sérieuniverset

VCP (Vertical coupling plane) plan de couplage vertical

xDSL Toutes les techniques de ligne d'abonné numérique (par exemple, ADSL, SDSL, etc.)

4 Fréquences désignées pour étre utilisées par les appareils ISM

L'Union Internationale des Télécommunications (UIT) a désigné certaines fréquences comme
étant des fréquences fondamentales pour les applications ISM a fréquences radioélectriques
(voir aussi la Définition 3.1.18). Ces fréquences sont énumérées dans le Tableau 1.

NOTE Dans certains pays, des fréquences différentes ou supplémentaires peuvent étre désignées pour une
utilisation par les applications ISM RF.
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Tableau 1 - Fréquences dans la plage de fréquences radioélectriques, désignées
par I'UIT comme étant des fréquences fondamentales pour les appareils ISM

Fré

quence centrale

Plage de fréquences

Limite de rayonnement

maximale 2@

Numéro de la note de bas

de tableau appropriée du

tableau des attributions
de fréquences des

MHz MHz réglements des
radiocommunications de
IruiTe
6,780 6,765 a 6,795 A I'étude 5.138
13,560 13,553 a 13,567 Sans restriction 5.150
27,120 26,957 a 27,283 Sans restriction 5.150
40,680 40,66 a 40,70 Sans restriction 5.160
433,920 433,05 a 434,79 A I'étude 5.138 dans-la Régipn 1,
sauf,pour les palys
mentiohnés en 5.p80
915,000 902 a 928 Sans restriction 5:160 dans la Rég|on 2
seulement
2 450 2 400 a 2 500 Sans restriction 5.150
5 800 5725 a5 875 Sans restriction 5.150
24 125 24 000 a 24 250 Sans restriction 5.150
61 250 61 000 a 61 500 A l'étGde 5.138
122 500 122 000 a 123 000 A\l"étude 5.138
245 000 244 000 a 246 000 A I'étude 5.138

a L'e
fré
les

rad

pression "sans restriction" s'applique aux fréquences‘fondamentales et a toutes les autres composantes de
uences comprises dans la bande désignée. En dehors des bandes de fréquences ISM désignées paf I'UIT,

limites de tensions perturbatrices et de perturbations rayonnées du présent document s'appliquent.

résolution n° 63 du réglement des radiocommunications de I'UIT s’applique (voir le réglemept des
iocommunications (2020), Volume 3).

5 C

5.1

Pour
d'appl

Appar
d’appl

assification des appatreils

Séparation en groupes

simplifier I'identification des limites applicables, les appareils qui relevent du dgmaine
cation du present document sont classés en deux groupes: le groupe 1 et le groupe 2.

pils dugroupe 1: le groupe 1 réunit tous les appareils compris dans le dogmaine
cation‘du présent document qui ne sont pas classés comme des appareils du grolipe 2.

Appareils du groupe 2: Te groupe 2 réunit tous les appareils ISM a fréquences radioélectriques
dans lesquels de I'énergie radioélectrique dans la plage de fréquences comprises entre 9 kHz
et 400 GHz est produite et utilisée volontairement ou uniquement utilisée dans un espace réduit
sous forme de rayonnement électromagnétique, de couplage inductif et/ou capacitif, pour le
traitement de la matiere, a des fins d’examen ou d’analyse ou pour le transfert d'énergie
électromagnétique.

NOTE Voir I’Annexe A pour des exemples de séparation des appareils en groupe 1 ou en groupe 2.

5.2

Division en classes

En fonction de l'utilisation prévue de I'appareil dans I'environnement électromagnétique, le
présent document définit deux classes d'appareils, a savoir la classe A et la classe B.


https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 © IEC 2024 - 115 -

Appareils de classe A appareils prévus pour étre utilisés dans tous les emplacements autres
que ceux attribués dans les environnements résidentiels et ceux directement connectés a un
réseau d'alimentation électrique a basse tension qui alimente des béatiments a usage
domestique.

Les appareils de classe A doivent respecter les limites de la classe A.

Un matériel de soudage a I'arc qui contient des dispositifs d’amorgage ou de stabilisation d’arc
et des dispositifs d'amorgage ou de stabilisation d’arc autonomes pour le soudage a I'arc doit
étre considéré comme un appareil de classe A.

environnements résidentiels et dans les établissements directement connectés a un-réseau

Appargils de classe B appareils prevus pour étre utilisés dans les emplacements da'Es les
d'alimgentation électrique a basse tension qui alimente des batiments a usage domestique.

Les appareils de classe B doivent respecter les limites de la classe B.

5.3 |Documentation pour l'utilisateur

Le fahricant et/ou le fournisseur de I'appareil doivent veiller a ce que l'utilisateur soit informé
de la |classe et du groupe de l'appareil, soit par un étiquetage,) soit par la docume}tation

d’accgmpagnement. Dans les deux cas, le fabricant/le fourpisseur doivent expliquer dpns la
docunjentation d'accompagnement de 'appareil la signification de la classe et du groupg.

La do¢umentation d'accompagnement de l'appareil doit'préciser les précautions que l'acheteur
ou l'uffilisateur est tenu de prendre pour assurer que le fonctionnement normal et I'utilisation
normalle de I'appareil sur le terrain ne provoquentipas de brouillage radioélectrique (RFI 1 radio
frequgncy interference) préjudiciable. Dans lezcadre du présent document, ces prégisions
concefnent:

e la |possibilité de brouillage radioélegtrique provenant du fonctionnement d'un appafeil de
cldsse A dans certains environnemeénts;

o legq précautions particuliéres a\prendre lors du raccordement d'un appareil de classe A a un
régeau d'alimentation électrigue a basse tension, voir les notes de bas de tableau a ¢t c du
Tapleau 2, la note de bas_de tableau b du Tableau 3 et la note de bas de tableap ¢ du
Tapleau 8, respectivement;

e leqg mesures qui peuvent étre prises au niveau de l'installation pour réduire les émigsions
provenant d'un appareil de classe A installé, voir la note de bas de tableau ¢ du Tabjeau 2
et Ja note de bas\de tableau a du Tableau 12.

Pour les appareils de classe A, les instructions d'utilisation qui accompagnent le produit doivent
contenir letexte suivant:

Mise len & Cet—appareit—ne pa destiné etre—ttiisé—dan &€ ervirerrements
résidentiels et peut ne pas assurer la protection adéquate a la réception radioélectrique dans
ce type d'environnements.

6 Limites des perturbations électromagnétiques

6.1 Généralités

Pour les mesurages réalisés sur des sites d'essai normalisés, les exigences spécifiées ici
constituent des exigences d’essai.

Les appareils de classe A peuvent étre mesurés soit sur un site d'essai, soit in situ, selon la
préférence du fabricant.
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NOTE 1 En fonction de la taille, de la complexité ou des conditions de fonctionnement, certains appareils peuvent
étre mesurés in situ afin de démontrer la conformité aux limites de perturbations rayonnées spécifiées dans le
présent document.

Les appareils de classe B doivent étre mesurés sur un site d’essai.

NOTE 2 Les limites ont été déterminées sur une base probabiliste, compte tenu de la probabilité de brouillage. En
cas de brouillage, des dispositions complémentaires peuvent s’appliquer.

La limite inférieure doit s’appliquer a toutes les fréquences de transition.

Les appareils et les méthodes de mesure sont spécifiés aux Articles 7, 8 et 9.

Lorsqlie le présent document fournit des options de vérification par essai d’exigiences
particlilieres avec un choix de méthodes d'essai, la conformité peut étre démontrée, peu
imporfe la méthode d'essai, a I'aide des limites spécifiées et avec les restrictions fournies dans
les talbleaux correspondants. Lorsqu’il s’avére nécessaire de soumettre I'appareil a un dontre-
essai,|il convient d'utiliser la méthode d'essai initialement choisie, de maniere a assyrer la
cohérence des résultats.

Pour |les équipements avec une fonctionnalité radio, les exigence€s supplémentaires de
I’Anneixe F doivent s’appliquer.

6.2 |Appareils du groupe 1 mesurés sur un site d’essai
6.2.1 Limites des perturbations conduites

6.2.1. Généralités

Le maltériel en essai doit satisfaire:

a) a lp fois a la limite moyenne spécifiée-pour les mesurages effectués avec un détecteur de
valeur moyenne et a la limite de quasi-créte spécifiée pour les mesurages effectués avec
un|détecteur de quasi-créte (voir Z.3); ou

b) a Ip limite moyenne lorsqu'un-détecteur de quasi-créte est utilisé (voir 7.3).

Les limites des accés d’alimentation en courant continu a basse tension spécifiées citapres
s'appliquent uniquement aux.types d'appareils suivants:

1)| les équipemepts._de conversion de puissance destinés a étre montés dans les sysftemes
de production‘d'énergie photovoltaique;
2)| les conveértisseurs de puissance connectés au réseau (GCPC) destinés a étre montés
dans |és)systémes de stockage d'énergie.

6.2.1.2 Plage de fréquences comprises entre 9 kHz et 150 kHz

Dans Ta plage de frequences comprises enire 9 KHz et 150 kKHz, Tes limites ne sont pas
spécifiées.

6.2.1.3 Plage de fréquences comprises entre 150 kHz et 30 MHz

Les limites pour les tensions perturbatrices aux accés d’alimentation secteur en courant
alternatif a basse tension dans la plage de fréquences comprises entre 150 kHz et 30 MHz pour
les appareils mesurés sur un site d'essai au moyen du réseau fictif d'alimentation 50 Q /50 yH
(AMN en V) du CISPR ou la sonde de tension du CISPR (voir 7.3.3 et la Figure 1) sont
indiquées dans le Tableau 2 et le Tableau 4.

Les limites pour les perturbations conduites aux accés d’alimentation en courant continu a
basse tension dans la plage de fréquences comprises entre 150 kHz et 30 MHz pour les
appareils mesurés sur un site d'essai au moyen du réseau 150 Q du CISPR (DC-AN)
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(voir 7.3.2.3) et/ou la sonde de courant (voir la CISPR 16-1-2) sont indiquées dans le Tableau 3
et le Tableau 5.

Les limites pour les perturbations conduites aux accés de réseaux cablés dans la plage de
fréquences comprises entre 150 kHz et 30 MHz pour les appareils mesurés sur un site d’essai
sont indiquées dans le Tableau 7.

S'agissant des mesurages réalisés au niveau des acces d’alimentation en courant continu BT,
les critéres d'applicabilité s'appliquent conformément au Tableau 6.

Tableau 2 - Limites de tensions perturbatrices des appareils de classe A, groupe 1,
mesurées sur un site d'essai (acces d’alimentation secteur en courant alternatjf)

Puissance assignée de Puissance assignée de Systéemes €t appargils
<20 kVA @ > 20 kVA et < 75 kVA b 2 électroniques hayte
Hlage de puissance, puissahce
frdquences assignée de
> 75 kVA 2
MHz
Quasi-créte Moyenne | Quasi-créte Moyenne Quasi-créte MoyEenne
dB(pV) dB(pV) dB(upV) dB(upV) dB(upV) dB(uV)
0,5 a 0,50 79 66 100 90 130 120
,50a5 73 60 86 76 125 115
90 80
décroissant\linéairement
5a30 73 60 avec le logarithme de la 115 105
fréquence jusqu’a
73 60

A la fr¢quence de transition, la limite la plus sévére doit's’appliquer.

Pour Igs appareils de classe A destinés a étre©onnectés uniquement aux réseaux industriels de distrjbution
d’énergie a neutre isolé ou mis a la terre a impédance élevée (voir I'lEC 60364-1 [9]), les limites pour les appareils
de puig$sance assignée > 75 kVA peuvent étfe)appliquées, quelle que soit leur puissance assignée réelle.

NOTE| Une puissance d'entrée ou de sortie assignée de 20 kVA correspond, par exemple, a un courant d’gnviron
29 A ppr phase dans le cas de réseaux.d'alimentation triphasés de 400 V, et a un courant d’environ 58 A par phase
dans |¢ cas de réseaux d’alimentation triphasés de 200 V.

a8 Lefhoix de I'ensemble apptoprié de limites doit reposer sur la puissance en courant alternatif assignée indiquée
pall la documentation, du.produit.

b Cef limites s'appliquent aux appareils de puissance assignée > 20 kVA et destinés & étre connectép & un
trapsformateur,0usun générateur de puissance réservé, et qui ne sont pas reliés aux lignes élecfriques
aéfliennes asbasse tension (BT). Pour les appareils qui ne sont pas destinés & étre connectéq a un
trapsformateur/de puissance spécifique a Il'utilisateur, les limites pour une puissance assignée < 20 kVA
s’appliquent. Des informations sur les mesures d'installation qui peuvent étre utilisées pour rédujre les
émjssions/provenant de I'appareil installé doivent étre communiquées. En particulier, il doit étre indiqué que
cefl appdreil est destiné a étre connecté a un transformateur ou générateur de puissance réservé et norj a des
lignes efectriques aerfiennes a basse tension.

Ces limites s'appliquent uniquement aux systémes et appareils électroniques haute puissance de puissance
assignée supérieure a 75 kVA, s'ils sont destinés a étre installés comme suit:

— l'installation est assurée a partir d'un transformateur ou générateur de puissance réservé, et qui n'est pas
connecté a des lignes électriques aériennes a basse tension (BT),

— l'installation se situe physiquement a au moins 30 m des environnements résidentiels ou en est séparée
par une structure qui fait office de barriére contre les phénoménes de rayonnement,

— la documentation du produit doit indiquer que cet appareil satisfait aux limites de tensions perturbatrices
pour les systémes et appareils électroniques haute puissance de puissance d'entrée assignée > 75 kVA et
donner des informations relatives aux mesures d'installation a appliquer par l'installateur. En particulier, il
doit étre indiqué que cet appareil est destiné a étre utilisé dans une installation alimentée par un
transformateur ou générateur de puissance réservé et non par des lignes électriques aériennes a basse
tension.
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Tableau 3 - Limites de perturbations conduites des appareils de classe A, groupe 1,

mesurées sur un site d'essai (accés d’alimentation en courant continu)

po
ind
att

¢ Le

bnuée par rapport aux mesurages in situ de 1a\CISPR 11 comme cela est indiqué au paragraphe 6.4.

limites de tension ou les limites de courant’s'appliquent.

Puissance Puissance assignée de Puissance assignée de
assignée de >20 kVA aS75kVA b ¢ > 75 kVA & b; ¢
<20 kVvA ?
fF"Iage de Limites de Limites de Limites de Limites de Limites de
réquences . ? f
tension tension courant tension courant
MH
z Quasi- | Moyenn | Quasi- | Moyen | Quasi- | Moyen | Quasi- | Moyen | Quasi- | Moyen
créte e créte ne créte ne créte ne créte ne
dB(uV) | dB(uV) | dB(uV) | dB(uV) [ dB(uA) | dB(WA) | dB(uV) | dB(uV) | dB(uA) | dB(WA)
0,15 97 84 116 106 72 62 132 122 88 78
El a a a a a a a a a a
5 89 76 106 96 62 52 122 112 78 68
5 106 96 62 52 122 112 78 68
El 89 76 a a a a a a a a
3 89 76 45 32 105 92 61 48
Dans dertaines plages de fréquences, les limites indiquées dans ce tableau diminbént de maniére linéaire gvec le
logarithme de la fréquence.
a8 Lefhoix de I'ensemble approprié de limites doit reposer sur la puissance 'en/courant alternatif assignée indiquée
pall la documentation du produit.
b Cep limites s'appliquent aux appareils de puissance assignée,>20 kVA et destinés & étre installés dhns un

grand systéme de production d'énergie photovoltaique par up~professionnel. Dans le manuel accompaghant le
prqduit, des informations doivent étre communiquées sur les¥mesures d'atténuation qui peuvent étre ufilisées
r réduire les émissions générées par les appareils installés, avec pour objectif d'éviter les brodillages
préjudiciables pour la réception radioélectrique a une distance de 30 m de I'installation Il doit notamme
qué que cet appareil peut étre équipé d'un filtrage, supplémentaire et que l'installation est physigyement
séparée de plus de 30 m des environnements résidentiels. L'installateur est invité a vérifier l'installation

nt étre

Tahlleau 4 — Limites de tensions perturbatrices des appareils de classe B, groupg 1,
mesurées sur un site d'essai (accés d’alimentation secteur en courant alternatjf)
Plage de fréquences Quasi-créte Moyenne
MHz dB(uV) dB(uV)
66 56
. Décroissant linéairement avec le Décroissant linéairement avgc le
0,15734,0,50 : . . s : ] . s
logarithme de la fréquence jusqu’a logarithme de la fréquence jusqu’a
0,50a5 56 46
5 a 30 60 50

A la fréquence de transition, la limite la plus sévére doit s’appliquer.

Pour les générateurs de rayons X utilisés pour le diagnostic et qui fonctionnent en mode
intermittent, les limites de quasi-créte du Tableau 2 ou du Tableau 4 peuvent étre relachées de

20 dB
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Tableau 5 - Limites de tensions perturbatrices des appareils de classe B, groupe 1,

mesurées sur un site d'essai (accés d’alimentation en courant continu)

Plage de fréquences Quasi-créte Moyenne
MHz dB(pV) dB(upV)

84 74
N Décroissant linéairement avec le Décroissant linéairement avec le
0,15 a 0,50 ) . ; x ; . ) i
logarithme de la fréquence jusqu’a logarithme de la fréquence jusqu’a

74 64

0,50 a 30 74 64

Tablpau 6 — Applicabilité des mesurages aux accés d’alimentation en courant cor

tinu

LogE;feuz de Appareils de classe B groupe 1 Appareils de classe A groupe 1
L|<3m Aucun mesurage n'est exigé Aucun mesurage n'est exigé

Pour les mesurages, les limites indiquées Pour les mesurages, les limites indiquées

dans le Tableau 5 s’appliquent dang’lesTableau 3 s’appliquent @
3m4L<30m La plage de fréquences pour le mesurage La plage de fréquences pour le mesufage

débute a une fréquence égale a: débute a une fréquence égale a:

fIMHz) = 60/L fIMHz) = 60/L

1b3om Pour les mesurages, les limites indiquées Pour les mesurages, les limites indiquées

i dans le Tableau 5 s’appliquent dans le Tableau 3 s’appliquent @

L: lonjgueur maximale d'un cable (en métres) connecté avun accés d'alimentation en courant continu |basse
tegsion, et équipé du produit ou selon les spécifications de la documentation du produit. Lorsqu’gucune
lorjgueur de cable maximale n’est spécifiée, L doit\étre considérée comme supérieure a 30 m.

Ce tableau s'applique a moins que des conditions particulieres ne soient fournies dans la norme de produit

applicpble, ce qui donne lieu au minimum au_‘méme niveau de protection de la réception radioélectriqug. Les

normgs de produits peuvent définir des conditions particuliéres selon leur application particuliére dans [le but
d'évitgr les rayonnements.

a8 Adcune limite ne s'applique si l'appareil est installé au moyen de bonnes pratiques techniques pour ge qui
cohcerne la CEM.

Les bgnnes pratiques techniques sont, a titre d’exemple, les suivantes:

— la ponfiguration des lignes d'acces a courant continu symétriques;

— lirstallation internesau batiment;

— legq chemins de<cdbles métalliques reliés a la terre;

— l'ujilisation-de cables blindés;

— lajprévision d’une distance de séparation qui fait office de barriére par rapport a I'environnement résidientiel
(par'exeémple d’une valeur supérieure a 30 m).

Si I’exception 2 est utilisée, l'installateur peut se référer a la CISPR 11 pour les mesurages in situ.
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Classe A Classe B

Plage de Tension Courant Tension Courant

fréquences X R R .
Quasi- Moyenne Quasi- Moyenne Quasi- Moyenne Quasi- Moyenne
MHz créte créte créte créte
dB(uV) dB(uV) dB(uA) dB(uA) dB(uV) dB(uV) dB(uA) dB(uA)

0,15a 0,5 97 a 87 84 a74 53 a43 40 a 30 84 a74 74 a 64 40 a 30 30a20

0,5a 30 87 74 43 30 74 64 30 20
Dans la plage de fréquences comprises entre 0,15 MHz et 0,5 MHz, les limites indiquées dans ce tableau.dinjinuent
de mafiere linéaire avec le logarithme de la fréquence.
A I'exdlusion de l'incertitude de mesure, tous les autres éléments de la norme CISPR 32 doivent &tfe appjiqués,
y compris, entre autres, la sélection des procédures de mesure, la configuration d'essai, les(caractéristigues du
cable ¢t le matériel d’appoint (sonde de courant, sonde de tension capacitive et/ou réseau fictif).
NOTE|1 Les limites de perturbation de la tension et du courant sont fondées sur une impédance de mode c¢mmun
de 150 Q pour 'accés de réseau cablé en essai.
NOTE |2 L’application des limites de perturbation de la tension et/ou du courantdépend du type d’acces gt de la
procédure de mesure utilisée; voir le Tableau C.1 de la CISPR 32:2015/AMD1.:2019.
6.2.2 Limites du rayonnement électromagnétique-perturbateur
6.2.2. Généralités
Le matériel en essai doit respecter les limites derquasi-créte quand un détecteur de quas|-créte

est uti

6.2.2.2

Dans
spécif]

6.2.2.

Dans
spécif]

Dans
électri

Les li

isé.

Plage de fréquences comprises entre 9 kHz et 150 kHz

ées.

B Plage de fréquences comprises entre 150 kHz et 1 GHz

la plage de fréquences comprises entre 150 kHz et 30 MHz, les limites ne so
ées.

que du-champ électromagnétique rayonné perturbateur.

la plage de fréquences comprises entre 9 kHz et 150 kHz, les limites ne sonmt pas

Nt pas

a plagg/ de fréquences au-dessus de 30 MHz, les limites se réferent a la compg¢sante

les de

30 MHz a 1 GHz pour les appareils de classe A et de classe B, groupe 1, sont respectivement
spécifiées dans le Tableau 8 et le Tableau 9. Des recommandations en matiére de protection
des services radio spécifiques liés a la sécurité sont données a I’Annexe C et dans le
Tableau C.1.

Sur un site d’essai en espace libre (OATS) ou dans une chambre semi-anéchoique (SAC),
I'appareil de classe A peut étre mesuré a une distance nominale de 3 m, de 10 m ou de 30 m
(voir les indications du Tableau 8), et I'appareil de classe B a une distance nominale de 3 m ou
de 10 m (voir les indications du Tableau 9). Une distance de mesure inférieure a 10 m est
admise uniquement pour les appareils conformes a la définition de "petit EUT" (voir 3.1.32).
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Dans une chambre totalement anéchoique (FAR), un appareil de classe A ou de classe B peut
étre mesuré a une distance nominale de 3 m (voir les indications du Tableau 8 et du Tableau 9),
a condition que I'EUT entre dans le volume d'essai validé de la FAR indiquée. Conjointement
aux mesurages conformes au présent document, l'utilisation de la FAR est limitée au matériel

sur table.
Tableau 8 — Limites du rayonnement électromagnétique perturbateur
des appareils de classe A, groupe 1, mesurées sur un site d'essai
OATS ou SAC FAR
Distance de mesure de [Distance de mesure de 3 m 2|Distance de mesure de 3 m P
Plhge de o
fréquences puissance assignée de puissance assignée de puissance assignée|de
MHz S20kVA S |>20kVA 9| <20KkVA®C >20 kVA ¢ d <S20kVA ¢ >)20 kYA ¢ d
Quasi-créte | Quasi-créte | Quasi-créte | Quasi-créte Quasi-créte Quasijcréte
dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/ny) dB(uy/m)

52 62
décroissant décroigsant
linéairement linéairgment

N avec le aveg¢ le
3¢a230 40 50 50 60 logarithme de la | logaritime de
fréquence la fréqpence

jusqu’a jusqu’a

45 5%

230 a 1000 47 50 57 60 52 55

Sur un [OATS ou dans une SAC, les appareils de classe A peuvent étre mesurés a une distance nominale fle 3 m,

de 10 np ou de 30 m. Dans le cas de mesurages a une distance de séparation de 30 m, un facteur de proporti¢nnalité

inverselde 20 dB par décade doit étre utilisé pour normaliser les données mesurées selon la distance spécifige pour
la détefmination de la conformité.

A la fréquence de transition, la limite la plus sévére doit s’appliquer.

Dans I plage de fréquences comprises entre 30 MHz et 230 MHz, la limite applicable aux mesurages dans|la FAR

diminu¢ de maniére linéaire avec le logarithme de la fréquence.

@ La dlistance de séparation de 3 m_s'applique uniquement aux petits EUT (voir 3.1.32).

b Le fnatériel sur table doit entrer dans le volume d'essai validé de la FAR.

° Le ¢hoix de I'ensemble-approprié de limites doit reposer sur la puissance en courant alternatif assignée ifdiquée
parfla documentation duw produit.

d  Ceq limites s’appliquent aux appareils de puissance assignée > 20 kVA et destinés & étre utilisés |en des
emplacements™auxquels il existe une distance supérieure a 30 m entre 'appareil et les radiocommunications
sengibles tiérces. La documentation technique doit indiquer que ces appareils sont destinés a étre utiljsés en
des|emplacements auxquels la distance de séparation par rapport aux services radio sensibles tiers est p 30 m.

Lor

que ces conditions ne sont pas satisfaites, alors les limites pour des valeurs < 20 kVA s’appliquent.



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

-122 - CISPR 11:2024 © IEC 2024

Tableau 9 — Limites du rayonnement électromagnétique perturbateur
des appareils de classe B, groupe 1, mesurées sur un site d'essai

OATS ou SAC FAR
Distance de mesure de 10 m|Distance de mesure de 3 m|Distance de mesure de 3 m @ P
Plage de a
fréquences
MH Quasi-créte Quasi-créte Quasi-créte
z
dB(uV/m) dB(uV/m) dB(uV/m)
42
Décroissant linéairement avec le
3-230 30 40. logarithme-de-ta-fréguence
jusqu’a
35
23p a 1 000 37 47 42

Sur un OATS ou dans une SAC, les appareils de classe B peuvent étre mesurés a une distanceynominale de

de 10 .

A la fréquence de transition, la limite la plus sévére doit s’appliquer.

3 mou

a

b

La distance de séparation de 3 m s'applique uniquement aux petits EUT (voir 8.1.32).

Le atériel sur table doit entrer dans le volume d'essai validé de la FAR(

Pour |
empla

aux cqgnditions de charge sont données dans 'lEC €0601-1-2 [10].

6.2.2.4 Plage de fréquences comprises<entre 1 GHz et 18 GHz

Les appareils doivent satisfaire aux limites de rayonnement électromagnétique pertur

spéciffées dans le Tableau 11 jusqu'a la fréquence de mesure maximale détern

conformément au Tableau 10. Lorsque la fréquence interne la plus élevée F, n'est pas cq

es appareils électromédicaux destinés a étre jastallés de facon permanente dar
cements blindés, des dispositions supplémentaires par rapport au dispositif de mes

s des
ure et

bateur
minée
nnue,

les mé¢surages doivent étre réalises jusqu’a une fréquence de 6 GHz au plus. Les appareils

doiveri
réalisé

d'appllquer le détecteur de ' valeur moyenne.

Dans

spécif|ées.

Pour les mésurages d'émissions supérieurs a 1 GHz, les limites des détecteurs de cr
doivent pas-etre appliquées aux perturbations produites par des arcs ou des étincelles q

des é

t satisfaire a la fois auxTimites de créte et aux limites moyennes. Lorsque les mest
s a l'aide du détecteur de créte dépassent la limite moyenne, il n'est pas néce

rages
ssaire

la plage de«fréquences comprises entre 6 GHz et 18 GHz, les limites ne soft pas

bte ne

i sont

enéments de claquage a haute tension. De telles perturbations surviennent lorsque les

dispositifs contiennent ou contrélent des interrupteurs mécaniques qui commandent le courant
dans les inducteurs, ou lorsque ces dispositifs contiennent ou contrélent des sous-systémes
qui créent de I'électricité statique. Seules les limites moyennes doivent s'appliquer aux
perturbations dues aux arcs et aux étincelles, tandis que les limites de créte et les limites
moyennes doivent s'appliquer a toutes les autres perturbations dues a ces dispositifs.

Les mesurages peuvent étre réalisés a des distances de 3 m ou de 10 m compte tenu du critére
de taille de 'EUT comme cela est spécifié au paragraphe 3.1.32. Lorsque la distance de 10 m
est utilisée, les limites du Tableau 11 doivent étre modifiées comme suit:

Limite (10 m) = Limite (3 m) — 20 log (10/3)

ou les deux limites sont exprimées en dB(pV/m).
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Tableau 10 — Fréquence la plus élevée exigée pour les mesurages rayonnés

Fréquence interne la plus élevée Fréquence mesurée la plus élevée
FX
F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, <1 GHz 5 GHz
F,>1GHz 5 x F, jusqu’a une fréquence maximale de 6 GHz

NOTE F‘X est définie au pnrngrnlhhn 3117

Tableau 11 — Limites du rayonnement électromagnétique perturbateur
des appareils du groupe 1, mesurées sur un site d'essai

Limites pour une distance de mesure de 3 m
Plage de fréquences dB(pV/m)
GHz Classe A Classe B
Créte Moyenne Créte Moyenpe
1a3 76 56 70 50
3a6 80 60 74 54

A la fréquence de transition, la limite la plus sévére doit s’appliguer.

6.2.2.% Plage de fréquences comprises entre 18 GHz et 400 GHz

Dans |a plage de fréquences comprises~entre 18 GHz et 400 GHz, les limites ne sopt pas
spécif|ées.

6.3 |Appareils du groupe 2 mesurés sur un site d’essai
6.3.1 Limites des perturbations conduites

6.3.1. Généralités

Le maltériel en essai‘doit satisfaire:

a) a lla fois ala limite moyenne spécifiée pour les mesurages effectués avec un détectpur de
valeurmoeyenne et a la limite de quasi-créte spécifiée pour les mesurages effectués avec
un| détecteur de quasi-créte (voir 7.3); ou

b) a laTimite moyenne lorsqu'un detecteur de quasi-crete est utilise (voir 7.3).
6.3.1.2 Plage de fréquences comprises entre 9 kHz et 150 kHz

Dans la plage de fréquences comprises entre 9 kHz et 150 kHz, les limites ne sont pas
spécifiées.

6.3.1.3 Plage de fréquences comprises entre 150 kHz et 30 MHz

Les limites pour les tensions perturbatrices aux accés d’alimentation secteur en courant
alternatif a basse tension dans la plage de fréquences comprises entre 150 kHz et 30 MHz pour
les appareils mesurés sur un site d'essai au moyen du réseau fictif d'alimentation 50 Q/50 pH
(AMN en V) du CISPR ou la sonde de tension du CISPR (voir 7.3.3 et la Figure 1) sont
indiquées dans le Tableau 12 et le Tableau 13, sauf pour les bandes de fréquences désignées
par 'UIT énumérées dans le Tableau 1 pour lesquelles aucune limite ne s’applique.
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Pour le matériel de soudage électrique, les limites du Tableau 12 ou du Tableau 13 s'appliquent
en mode de fonctionnement actif. En mode veille (ou au repos), les limites du Tableau 2 ou du
Tableau 4 s’appliquent.

Pour les dispositifs d’éclairage ISM a fréquences radioélectriques qui fonctionnent dans les
bandes de fréquences ISM réservées (définies par I'UIT dans le Tableau 1), les limites du
Tableau 13 s’appliquent.

Les limites pour les perturbations conduites aux accés de réseaux cablés dans la plage de
fréquences comprises entre 150 kHz et 30 MHz pour les appareils mesurés sur un site d’essai
sont indiquées dans le Tableau 7.

Tableau 12 - Limites de tensions perturbatrices des appareils de classe A, groupe 2,
mesurées sur un site d'essai (accés d’alimentation secteur en courant alternatff)

Puissance assignée < 75 kVA &P Puissance assighée
Hlage de > 75 kKVA-°
frequences
MH Quasi-créte Moyenne Quasi-créte Moyenne
z
dB(uV) dB(uV) dB(uV) dB(uV)
0,15 a 0,50 100 90 130 120
,50a 5 86 76 128 115
90 80
5430 decr@ssant Ilnealrement avec Iejr‘ 115 105
logarithme de la fréquence jusqu’a
73 60
A la fré¢quence de transition, la limite la plus sévére doit §Zappliquer.

¢ Le
da

b Po

I''H
étr
¢ De
de

réseaux industriels de distribution d’énergie a neutre isolé ou mis a la terre a impédance élevé

choix de I'ensemble approprié de limites doit reposer sur la puissance en courant alternatif assignée in
s la documentation du produit.

ir les appareils de classe A de puissance assignée < 75 kVA destinés a étre connectés uniquems

C 60364-1 [9]), les limites définies/pour les appareils du groupe 2 de puissance assignée > 75 kVA p
b appliquées.

5 informations sur les mesures’d'installation qui peuvent étre utilisées pour réduire les émissions pro|
I'appareil installé doivent.étre communiquées.

diquée

nt aux
e (voir
puvent

venant

NOTE
108 A ¢
phase ¢

Une puissance 'dientrée ou de sortie assignée de 75 kVA correspond, par exemple, a un courant d
ar phase dans™e cas de réseaux d'alimentation triphasés de 400 V, et a un courant d’environ 21
ans le cas de réseaux d’alimentation triphasés de 200 V.

Les a
du Ta
les a

pareils d’électrochirurgie a courant haute fréquence (HF) doivent satisfaire aux
léau 2 ou du Tableau 4 spécifiées pour les appareils du groupe 1 en mode veillg

environ
6 A par

imites
. Pour

a des

fréquences extérieures aux bandes ISM désignées (voir le Tableau 1), ces limites s’appliquent
également a la fréquence de fonctionnement et a l'intérieur des bandes de fréquences
désignées. Les mesurages associés doivent étre réalisés selon une configuration d’essai
conformément a I'l|EC 60601-2-2.
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Tableau 13 - Limites de tensions perturbatrices des appareils de classe B, groupe 2,
mesurées sur un site d'essai (accés d’alimentation secteur en courant alternatif)

Plage de fréquences Quasi-créte Moyenne
MHz dB(pV) dB(upV)

66 56
N Décroissant linéairement avec le Décroissant linéairement avec le
0,15 a 0,50 ) . ; " ; . ) i
logarithme de la fréquence jusqu’a logarithme de la fréquence jusqu’a

56 46

0,50a5 56 46

5a 30 60 50

A la frequence de transition, la limite la plus sévére doit s’appliquer.

6.3.2

6.3.2. Généralités

Limites du rayonnement électromagnétique perturbateur

Le mdtériel en essai doit satisfaire aux limites lors de I'utilisation.d“wn appareil de mesure a
détectieur de créte, de quasi-créte ou a détecteur de valeur moyenne, comme cela est indiqué

dans lg tableau approprié.

Jusquja 30 MHz, les limites se référent a la composante magnétique du rayonnement
électromagnétique perturbateur. Au-dessus de 30 MHz{Tes limites se référent a la compg¢sante

électrigue du champ électromagnétique rayonné perturbateur.

6.3.2.2

Plage de fréquences comprises entre 9 kHz et 150 kHz

Dans |la plage de fréquences comprises entre 9 kHz et 150 kHz, les limites ne sonmt pas

spécif|ées.

6.3.2.3

Plage de fréquences comprises entre 150 kHz et 1 GHz

Sauf pour la plage de fréquences désignée présentée dans le Tableau 1, les limifes du

rayoml\eement électromagnétique perturbateur dans la plage de fréquences de 150 kHz afi GHz

pour |
appar

Les li
pertur

bas d¢ tableau-a du Tableau 1.

Pour

s appareils de classé A, groupe 2, sont spécifiées dans le Tableau 14, et po
ils de classe B, groupe 2, dans le Tableau 16.

mites indiquées dans le Tableau 14 et dans le Tableau 16 s’appliquent a tout
bations éleCtromagnétiques de toutes les fréquences non exemptées, selon la n

lesC/appareils de classe A de soudage par résistance, les limites du Tablg

ur les

bs les
pbte de

au 14

s’appliquent dans ta plage de frequences comprises entre 30 MHZ et T GHZ en mode de
fonctionnement actif. En mode veille (ou au repos), les limites du Tableau 8 s’appliquent. Pour
les appareils de classe B de soudage par résistance, les limites du Tableau 16 s’appliquent en
mode de fonctionnement actif. En mode veille (ou au repos), les limites du Tableau 9

s’appliquent.

Pour le matériel de soudage a I'arc de classe A, les limites du Tableau 15 s'appliquent en mode
de fonctionnement actif. En mode veille (ou au repos), les limites du Tableau 8 s’appliquent.
Pour le matériel de soudage a I'arc de classe B, les limites du Tableau 9 s'appliquent en mode
de fonctionnement actif et en mode veille (ou au repos).

Pour le matériel d’'usinage par décharges électriques de classe A, les limites du Tableau 15

s’appliquent.
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Pour les dispositifs d’éclairage ISM a fréquences radioélectriques qui fonctionnent dans les
bandes de fréquences ISM réservées (définies par I'UIT dans le Tableau 1), les limites du
Tableau 16 s’appliquent.

Pour les appareils d’électrochirurgie a courant haute fréquence (HF), les limites du Tableau 8
ou du Tableau 9 s’appliquent. Les appareils d’électrochirurgie a courant haute fréquence (HF)
doivent satisfaire aux limites correspondantes lorsqu’ils sont soumis a I'essai en mode veille.

Des recommandations en matiére de protection des services liés a la sécurité sont données a
I’Annexe C et dans le Tableau C.1.

Sur u

I'apparleil de classe A peut étre mesuré a une distance nominale de 3 m, de 10 m ou.d¢

et I'a
Table

Dans
3 m ej

Dans

validé

I'utilisation de la FAR est limitée au matériel sur table.

Pour
décha
la pla
magne
OATS
note d

ine chambre totalement anéchoique (FAR), un appareil de classe A ou de classe
étre miesuré a une distance nominale de 3 m, a condition que I'EUT-entre dans le volume ¢

site d’essai en espace libre (OATS) ou dans une chambre semi-anechoique, (SAC),

30 m

areil de classe B a une distance nominale de 3 m ou de 10 m (voir le Tabteau 1# et le
u 16).
a plage de fréquences comprises entre 30 MHz et 1 GHz, une distance de mesuyre de

t admise uniquement pour les appareils conformes a la Définition _3:1.32.

de la FAR indiquée. Conjointement aux mesurages conformes au présent docd

in appareil du groupe 2, classe A ou classe By autre qu'un matériel d’usinad
Fges électriques (EDM) ou de soudage a I'arc,\les mesurages réalisés dans la FAR
pe de 30 MHz a 1 GHz doivent étre complétés par le mesurage de la compd

e bas de tableau ¢ dans le Tableau 16.

B peut

'essai
ment,

e par
dans
sante

tique de l'intensité du champ perturbatetr dans la plage de 150 kHz & 30 MHz, sur un
ou dans une SAC. Voir également la riote de bas de tableau b dans le Tableau 14 et la
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Tableau 14 — Limites du rayonnement électromagnétique perturbateur

des appareils de classe A, groupe 2, mesurées sur un site d'essai

OATS ou SAC || FAR
Limites pour une distance de mesure D en m
D=30m D=10m D=3m? D=3m3b
Plage de
fréquences Champ Champ Champ Champ Champ Champ Champ
MHz électrique magr;étiqu électrique magr;étiqu électrique magneétiqu électrique
Quasi- Quasi- Quasi- Quasi- Quasi- Quasi- Quasi-créte
crate crate crate crate crate crate
dB(pV/m) dB(pA/m) dB(pV/m) dB(uA/m) | dB(pV/m) dB(pA/m) dB{4V/m)
0,1p a 0,49 - 33,5 - 57,5 - 82 -
0,49 a 1,705 - 23,5 - 47,5 - 72 -
1,70p a 2,194 - 28,5 - 52,5 - 7z -
2,194 a 3,95 - 23,5 - 43,5 - 68 -
3,95a 11 - 8,5 - 18,5 - 68 a 28,5 -
11 a 20 - 8,5 - 18,5 = 28,5 -
2p a 30 - -1,5 - 8,5 = 18,5 -
3p a 47 58 - 68 - 78 - 80478
471]a 54,56 40 - 50 = 60 - g0
54156 a 68 40 - 50 — 60 - 60 & 59
68 4 80,872 53 - 63 - 73 - 712
80,87p a 81,848 68 - 78 - 88 - g7
81,848 a 87 53 - 63 - 73 - 72 871
87 4 134,786 50 - 60 - 70 - 68 & 67
134,786 a 60 - 70 - 80 - 17
186,414
136,414 a 156 50 £ 60 - 70 - 67 f 66
15p a 174 64 - 74 - 84 - g0
174 a 188,7 40 - 50 - 60 - g6
188,7|a 190,979 50 - 60 - 70 - q6
190,979 a 230 40 - 50 - 60 - 56 4 55
23p a 400 50 - 60 - 70 - g5
40p a 470 53 - 63 - 73 - 48
4701a 1 000 50 - 60 - 70 - g5
Sur unlQATS oudans une SAC les appareils de classe A poeuvent tre mesurés 3 une distance nominale de 3 m,

de 10 m ou de 30 m. Une dlstance de mesure mferleure a 10 m est admise uniquement pour les appareils
conformes a la Définition 3.1.32.

A la fréquence de transition, la limite la plus sévére doit s’appliquer. Dans certaines plages de fréquences, la limite
applicable au champ magnétique et aux mesurages dans la FAR diminue de maniére linéaire avec le logarithme
de la fréquence.

2 Dans la plage de fréquences comprises entre 30 MHz et 1 GHz, la distance de mesure de 3 m s'applique
uniquement aux petits EUT (voir 3.1.32).

Le matériel sur table doit entrer dans le volume d'essai validé de la FAR. Dans la plage inférieure a 30 MHz,
ce type d'appareil du groupe 2 doit é&tre mesuré sur un OATS ou dans une SAC (voir les limites dans la colonne
"champ magnétique" correspondante du présent tableau).
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Tableau 15 — Limites du rayonnement électromagnétique perturbateur pour le matériel
d’usinage par décharges électriques et le matériel de soudage a I’arc de classe A,
mesurées sur un site d'essai

OATS ou SAC FAR
Plage de Distance de mesure de 10 m |Distance de mesure de 3 m ?| Distance de mesure de 3 m &P
fréquences Quasi-créte Quasi-créte Quasi-créte
MHz dB(pV/m) dB(pV/m) dB(pV/m)
80 90 102
Décroissant linéairement avec | Décroissant linéairement avec | Décroissant linéairement avec le
30[a 230 Te Togarithme de la frequence | le logarithme de la frequence fogarithme de Ta frequence
jusqu’a jusqu’a jusqu’a
60 70 75
230 p 1000 60 70 75
Sur un QATS ou dans une SAC, les appareils de classe A peuvent étre mesurés a une distafice’/nominale de|3 m, de
10 m oul de 30 m. Dans le cas de mesurages a une distance de séparation de 30 m, un)factéeur de proportfonnalité
inverse He 20 dB par décade doit étre utilisé pour normaliser les données mesurées selon la distance spécifjée pour
la déterfnination de la conformité.
@ La d|stance de séparation de 3 m s'applique uniquement aux petits EUT (voif’3,4.32).
b Le nfatériel sur table doit entrer dans le volume d'essai validé de la FAR.
Tableau 16 — Limites du rayonnement électromagnétique perturbateur
des appareils de classe B, groupe 2,,mesurées sur un site d'essai
OATS ouSAC H FAR
Limites pour une distance de mesure D en m
Plage de D=10m D=3ma D=3m D=3mb
fréguences 4 :
ChampElectrique Cha'n]p Champ électripue
MHz magnétique
Quasi- Moyenne Quasi- Moyenne | Quasi-créte Quasi- Moyé¢nne ¢
créte c créte c créte
dB(uV/im) dB(pV/m) dB(nA/m) dB(pV/m)
0J15 a 30 - - - - 39a3
30]a 80,872 30 25 40 35 - 42 a 39 37|a 34
80,812 a 81,848 50 45 60 55 - 59 b4
81,84B a 134,786 30 25 40 35 - 39a37 34la 32
134,746 & 136,414 50 45 60 55 - 57 b2
1361414 3 230 30 25 40 35 = 37 a 35 321a 30
230 a 1 000 37 32 47 42 - 42 37
Sur un OATS ou dans une SAC, les appareils de classe B peuvent étre mesurés a une distance nominale de 3 m
ou de 10 m.
A la fréquence de transition, la limite la plus sévére doit s’appliquer. Dans certaines plages de fréquences, la limite
applicable au champ magnétique et aux mesurages dans la FAR diminue de maniere linéaire avec le logarithme
de la fréquence.



https://iecnorm.com/api/?name=61a4c33855d5b2e8d56e3d0e040ec109

CISPR 11:2024 © IEC 2024 -129 -

2 Dans la plage de fréquences comprises entre 30 MHz et 1 GHz, la distance de séparation de 3 m s'applique
uniquement aux petits EUT (voir 3.1.32).

b Le matériel sur table doit entrer dans le volume d'essai validé de la FAR. Dans la plage inférieure & 30 MHz,
ce type d'appareil du groupe 2 doit étre mesuré sur un OATS ou dans une SAC (voir les limites dans la colonne
"champ magnétique" correspondante du présent tableau).

¢ Les limites moyennes s'appliquent uniquement aux appareils 8 commande par magnétron et aux fours a micro-
ondes. Lorsque les appareils a commande par magnétron ou les fours a micro-ondes dépassent la limite en
quasi-créte a certaines fréquences, le mesurage doit alors étre répété a ces fréquences avec le détecteur de
valeur moyenne, et les limites moyennes spécifiées dans ce tableau s'appliquent.

6.3.2.W
Les limites dans la plage de fréquences de 1 GHz a 18 GHz s'appliquent uniqueme

apparegils du groupe 2 qui fonctionnent a des fréquences supérieures a 400 MHZ. [tes

spécif]

ées du Tableau 17 au Tableau 19 s’appliquent uniquement aux|\perturb

ht aux
imites
ations

radioglectriques qui apparaissent a I'extérieur des bandes ISM désignées, telles’qu’énumérées

dans Ig Tableau 1.

Les limites du rayonnement électromagnétique perturbateur dans la)plage de fréqueng

1 GHz

soit alix limites du Tableau 17, soit au minimum aux limites dusTableau 18 ou du Tablg
(voir Ilarbre de décision au paragraphe 9.4.1, Figure 17).

Les dippositifs d’éclairage ISM a fréquences radioélectriques qui fonctionnent dans les b

es de

a 18 GHz sont spécifiées du Tableau 17 au Tableau 19. Les.appareils doivent saffisfaire

au 19

andes

de fréfluences ISM réservées (définies par I'UIT dansjle/Tableau 1) doivent satisfaire s¢it aux

limites

Pour lges générateurs de rayonnement UV alimentés en micro-ondes, les limites spécifiée

le Tab

Des rqg

’Annelxe C et dans le Tableau C.1.

de classe B du Tableau 17, soit au minimum®aux limites du Tableau 18.

leau 17 s’appliquent.

5 dans

commandations en matiére de protection des services liés a la sécurité sont données a

Tableau 17 — Limites en vateur créte du rayonnement électromagnétique perturbgteur
dé¢s appareils du groupe?2 fonctionnant a des fréquences supérieures a 400 Mhiz
Plage de fréquences Limites pour une distance de mesure de 3 m
Créte

GHZ dB(uV/m)

1\a-18 Classe A Classe B
Dans Igs bandes de fréquences 822 70
harmopiques
A I'extérieur des bandes de 70 70
fréquences harmoniques

est de

3 MHz.

Mesurages de créte avec une largeur de bande de résolution de 1 MHz et une largeur de bande du signal vidéo
(VBW - video signal bandwidth) supérieure ou égale a 1 MHz. La largeur de bande du signal vidéo recommandée

NOTE Dans ce tableau, le terme "bandes de fréquences harmoniques" désigne les bandes de fréquences qui
sont des multiples des bandes de fréquences ISM attribuées au-dela de 1 GHz.

de

70 dB(nV/m) s'applique.

2 Aux fréquences limites inférieure et supérieure des bandes de fréquences harmoniques, la limite la plus sévére
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Tableau 18 — Limites pondérées du rayonnement électromagnétique perturbateur
des appareils du groupe 2 fonctionnant a des fréquences supérieures a 400 MHz

Plage de fréquences Limites pondérées pour une distance de mesure de
3m
GHz dB(pV/m)
1a24 60
2,56a5,725 60
5,875a 18 60

Les mesurages pondérés doivent étre effectués avec une largeur de bande de résolution de 1 MHz et une |

argeur

de bandevidéoegate a0z

Pour vgrifier la conformité aux limites de ce tableau, les mesurages pondérés doivent étre effectués.dans
les plages de fréquences suivantes, dans lesquelles la limite du Tableau 17 a été dépassée pendant e me
de créfe:

a) 1,0 GHz a 2,4 GHz ¥,

b) 2,9 GHz a 6,125 GHz (a I'extérieur de la bande de 5,72 GHz a 5,88 GHz) ?;
c) 6,125 GHz a 8,575 GHz;

d) 8,975 GHz a 11,025 GHz;

e) 11)025 GHz & 13,475 GHz b;

f) 13475 GHz a 15,925 GHz;

g) 15)925 GHz a 18,0 GHz 2.

Dans les sous-plages dans lesquelles la limite du Tableau 17 aétendépassée, un mesurage pondéré dd
effectdé avec une largeur de bande de 20 MHz autour de la fréquénce centrale réglée en fonction de la fré
du nivg¢au de perturbation le plus élevé dans la sous-plage correspondante.

a8 Lofsque la fréquence de I'émission la plus élevée pendant le mesurage de créte se rapproche de 10 M
limjtes de fréquence 1 GHz, 2,4 GHz, 2,5 GHz, 5,72.GHz, 5,88 GHz ou 18 GHz, la largeur de bande p
mejsurages pondérés doit rester de 20 MHz, mais dans ce cas, la fréquence centrale doit étre réglée de nj
a ne pas dépasser les limites de fréquence.

b Dafs tous les cas, un mesurage final pondéré.doit étre effectué a la fréquence de I'émission la plus élev
dépasse la limite du Tableau 17 dans la plage de fréquences comprises entre 11,7 GHz et 12,7 GHz pd
liaison descendante satellite. Lorsque le;niveau de perturbation le plus élevé dans cette sous-plage s
hots de la plage pour une liaison deseendante satellite, deux mesurages finaux doivent étre effectué
cefte sous-plage.

toutes
surage

it étre
uence

Hz des
bur les
aniéere

Ee, qui
ur une
b situe
5 dans
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Tableau 19 — Niveau de DPA du rayonnement électromagnétique perturbateur

correspondant aux limites 10-1 pour les appareils de classe B, groupe 2,
fonctionnant a des fréquences supérieures a 400 MHz

Plage de fréquences Limites pour une distance de mesure de 3 m
Niveau de DPA correspondant a 10”1
GHz dB(pV/m)
1a24 70
2,5a5,725 70
5,875a 18 70

Pour Jérifier la conformité aux limites de ce tableau, les mesurages de la DPA doivent étre effectués dans [toutes
les plgges de fréequences suivantes, dans lesquelles la limite du Tableau 17 a été dépassée pendant lexmegurage
de créte:

a) 1,0 GHz a 2,4 GHz ¥,

b) 2,% GHz a 6,125 GHz (a I'extérieur de la bande de 5,72 GHz a 5,88 GHz) ?;
c) 6,125 GHz a 8,575 GHz;

d) 8,375 GHz a 11,025 GHz;

e) 111025 GHz a 13,475 GHz ®;

f) 13]475 GHz a 15,925 GHz;

g) 15/925 GHz a 18,0 GHz 2.

Les mesurages finaux de la DPA doivent étre effectués a /5fréquences, comme cela est explighé au
paragfaphe 9.4.4.3.

a8 Lofsque la fréquence de I'émission la plus élevée pendantle mesurage de créte se rapproche de 10 MHz des
limites de fréquence 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHZz, 5,88 GHz ou 18 GHz, les mesurages finauy de la
DRA doivent étre omis aux fréquences qui se situent'a/’extérieur des bandes énumérées ici.

b D4gns tous les cas, les mesurages finaux de la DPA doivent étre effectués autour de la fréquence de I'énfission
la plus élevée, qui dépasse la limite du Tableau*17 dans la plage de fréquences comprises entre 11,7 GHz et
12}7 GHz pour une liaison descendante satellite. Lorsque le niveau de perturbation le plus élevé dang cette
sojs-plage se situe hors de la plage pour une liaison descendante satellite, deux mesurages finaux doivent
éte effectués dans cette sous-plage.

NOTE| Un niveau de DPA correspendant a 10°! signifie que I'amplitude de la perturbation dépasse le fiveau
spéciflé pendant la période d'obsefvation avec une probabilité de 10 %.

6.4 |Appareils de classe A, groupe 1 et groupe 2, mesurés in situ
6.4.1 Limites des perturbations conduites

Dans ges canditions in situ, une évaluation des perturbations conduites n’est pas exigéd.

6.4.2 Fimi r nnement él romagnéti rturbateur

Les limites données dans le Tableau 20 s'appliquent aux appareils de classe A, groupe 1 et les
limites données dans le Tableau 21 s'appliquent aux appareils de classe A, groupe 2.
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Tableau 20 - Limites du rayonnement électromagnétique perturbateur
des appareils de classe A, groupe 1, mesurées in situ

Plage de fréquences

Limites avec une distance de mesure de 30 m a partir de la face
extérieure du mur extérieur du batiment dans lequel se trouve

I'appareil

Champ électrique

Champ magnétique

MHz
Quasi-créte Quasi-créte ?
dB(uV/m) dB(uA/m)
0,15 a 0,49 - 13,5
0,49 a 3,95 — 3,5
3,95a 20 - -11,5
20a30 - -21,5
30 a 230 30 —
230 a 1000 37 =
A la fr¢quence de transition, la limite la plus sévére doit s’appliquer.
Lorsqye les conditions locales ne permettent pas des mesurages a 30 m, alors uné.distance plus importanie peut
étre ulilisée. Dans ce cas, un facteur de proportionnalité inverse de 20 dB_par décade doit étre utilisg pour
normaliser les données mesurées a la distance spécifiée afin de déterminer la‘conformité.
a8 Cek limites s'appliquent en plus des limites dans la plage de fréquencés comprises entre 30 MHz et 1 G -!z aU)i
issen

petfturbations rayonnées provenant de la fréquence de fonctionnemernt et de ses harmoniques, qui appar
dans la plage de fréquences comprises entre 150 kHz et 30 MHz¢ provoquées par les appareils de clg
grqupe 1, installés avec une puissance assignée qui dépasse 20 kVA. Lorsque le niveau de bruit a
dépasse les limites ci-dessus, les émissions de 'EUT ne doivent pas augmenter ce seuil de bruit de glus de

3 dB.

sse A,
mbiant
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