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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

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

FOREWORD

1)| The International Electrotechnical Commission (IEC) is a worldwide organization for standardization‘comprisipg
all national electrotechnical committees (IEC National Committees). The object of IEC is to promate‘international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end ahd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”). Thgir
preparation is entrusted to technical committees; any IEC National Committee interest€d.in the subject dealt wjth
may participate in this preparatory work. International, governmental and non-govermimental organizations liaisihg
with the IEC also participate in this preparation. IEC collaborates closely with thénternational Organization for
Standardization (ISO) in accordance with conditions determined by agreement-betWeen the two organizations

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

3)| IEC Publications have the form of recommendations for international’ use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or for ahy
misinterpretation by any end user.

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

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

6)| All users should ensure that they have the-atest edition of this publication.

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

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

9)| IEC draws atteption/to the possibility that the implementation of this document may involve the use of {a)
patent(s). IEC/takes no position concerning the evidence, validity or applicability of any claimed patent rights|in
respect 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 represgnt
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shalltnot 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 alloys
the user fo identify the changes made fo 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.
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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;

c)| introduction of requirements for equipment which incorporates radio fransmit/receiye
functions;

d) introduction of definitions for various types of robots;
e) consideration of some particular conditions when measuring robots,*such as measuremelnt
setups and operating modes of robots.

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

Draft Reparton voting

CIS/B/831/FDIS CIS/B/837/RVD

Fdill information on the voting for its approval can be found in the report on voting indicated |in
the above table.

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 developed |in
agcordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
atl www.iec.ch/members_exgerts/refdocs. The main document types developed by IEC afe
dgscribed in greater detail at/www.iec.ch/publications.

This document has dhe status of a Product Family EMC standard in accordance with IHC
Glide 107, Electromagnetic compatibility — Guide to the drafting of electromagnetic
campatibility publications (2014).

The commiittee has decided that the contents of this document will remain unchanged until t:I:e
stpbility ‘date indicated on the IEC website under webstore.iec.ch in the data related to t
specificiddocument. At this date, the document will be

e —reconiirmed,
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
that ISM RF equipment is an important source of disturbance;
that methods of measuring such disturbances have been prescribed by the CISRR;

c)| that certain frequencies are designated by the International Telecommunigdtion Unipn
(ITU) for unrestricted radiation from ISM equipment,

RECOMMENDS

thpt the latest edition of CISPR 11 be used for the application ef-limits and methods [of
mgasurement 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.

ISM RF application which cannot be tested at such a site, at its place ofoperatlon Consequen

thjs CISPR Publication covers requirements for-conformity—assessment-of both, equipment

agsessed by means of-type tests at standardised test sites or of individual equipment under
sifu conditions.

NS
al

ly,

in

Definition 1.15 in the ITU Radio Regulations (2020)). There, use of.radio-frequency ener
decoupled from the ISM RF application by radiation, induction~ of capacitive coupling
refstricted to the location of that individual application.

The ITU is concerned with the control of RF disturbances from ISM RE applications durixg
ngrmal operation and use of the respective equipment at its plac€ ~“of operation (s¢e

Jy
is

This CISPR publication contains, in 6.3, the essential emission‘requirements for an assessmelnt

ofl RF disturbances from ISM RF applications at standardised test sites. These requiremen

allow for-type testing of ISM RF applications operated-at frequencies up to 18 GHz. It furthe
cqntains, in 6.4, the essential emission requirements for an in situ assessment of R

dipturbances from individual ISM RF applications.‘in the frequency range up to 1 GHz.
re

ts

t—y— a¥a) a h
O a O 0€a O O aao v/ appHa ad $
adecomnlishment of theceonformitvy acscsesement bv annlication of the relevant national nrovisiobhs
G COMPHSHMEN- O e COMHOHTHTY 3SSESSMEeRt DY appPrHcation- o e e e vVattRatoRatproviSions
inlthe freauencvy rafae above 18 GHz in acecordance wit vactad interests of the 1Tl ahd
HtRe—Hequency—-+aRgeanove ooz H—aCCoraaRce—wWhn—esStea—1HerestS—orthe—11+o3afa
ndtional adminicstrafidone Thece additional national nrovisions mav annly to csnurious emissions
Ao GHHHSH atioRS— R eSe dG G o Ao pProviSIoORS Y P pry to-SPpHHOUSEHSSIONRS;
amissions - anhearina at harmonies of the oneration freauenev _and towanted -emissions at the
epSStiohsappeaingat aHmMoHCS o tRe-operatonRtHequency,ana1to-Wate G- erHsSSioRsSattRe
oneration fraallonecv alloecated outside 5 decsianated ISM hand in the freauenevy ranae ahole
oferatontrequencyanotatea—-outsSiceaaesighateG1onviDoanaiHh—theHrequency-anhrgeanoye

Recommendations of CISPR for the protection of radio services in particular areas are found|i

Amnnéx 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 applies to industrial, scientific and medical electrical equipment operating in ’j\e
fréequency range 0 Hz to 400 GHz and to domestic and similar appliances designed to generadte
and/or use locally radio-frequency energy.

This document covers emission requirements related to radio-frequency (RF) disturbances [in

the frequency range of 9 kHz to 400 GHz.-Measurementsneed-only-beperformed-in-frequenty

For ISM RF applications in the meaning of the definition found in the-FTU Radio Regulations
020) (see Definition 3.1.18), this document covers emission requirements related to radip-
quency disturbances in the frequency range of 9 kHz to 18 GHz.

I§M equipment which incorporates radio transmit/receive fénctions (host equipment with radio
functionality) is included in the scope of this document, s€e Annex F. However, the emissipn
refquirements in this document are not intended to be applicable to the intentional transmissions
frgm a radio transmitter as defined by the ITU including their spurious emissions. |1

NQTE 1 This exclusion only applies to emissions fromlthe intentional radio transmitter. However, combinatipn
enpissions, for example emissions resulting from intermqdutation between the radio and the non-radio subassemblies
of the ISM equipment, are not subject to this exclusiof

NQTE 2 Emission requirements for induction cooking appliances are specified in CISPR 14-1 [1]".

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

—

Rebots used for industrial, scigntific and medical applications are in the scope of this document. |2

EXAMPLE Welding robotsyspraying robots, handling robots, processing robots, assembly robots, medical robo
education and experimegntalrobots. A comprehensive list of robots in the scope of this document is given on the I
ENIC zone.

or

NQTE 3 Flying rgbots, domestic helper robots, toy robots and entertainment robots are examples of robots in the
scppe of other GISPR standards.

Equipment covered by other CISPR product and product family emission standards are
e)xcluded from 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.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

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

1 Figures in square brackets refer to the Bibliography.


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 Q’nnr‘ifir\afinn for radio disturbance and immunify measuri g
apparatus and methods — Part 1-4: Radio disturbance and immunity measuring apparatus|—
Antennas and test sites for radiated disturbance measurements
CISPR 16-1-4:2010/AMD1:20422019/AMD1:2020

CISPR 16-1-4:2019/AMD2:2023

C|ISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring'apparatus apd
methods — Part 2-1: Methods of measurement of disturbances and immumity — Conducted
disturbance measurements

C|SPR 16-2-1:2014/AMD1:2017

CISPR 16-2-3:20102016, Specification for radio disturbance andsmmunity measuring
apparatus and methods — Part 2-3: Methods of measurement.ofdisturbances and immunity +
Radiated disturbance measurements

C|ISPR 16-2-3:2010/AMB1:201402016/AMD1:2019
C|SPR 16-2-3:2016/AMB2:261442016/AMD2:2023

C|SPR 16-4-2:2011, Specification for radio disturbante and immunity measuring apparatus apd
methods — Part 4-2: Uncertainties, statistics and limit modelling — Measuring instrumentation
uncertainty

C|SPR 16-4-2:2011/AMD1:2014
C|SPR 16-4-2:2011/AMD2:2018

CISPR 32:2015, Electromagnetie \xcompatibility of multimedia equipment — Emission
requirements
C|SPR 32:2015/AMD1:2019

IHC 60050-161:1990, _ International Electrotechnical Vocabulary (IEV) — Part 141:
Electromagnetic compatibility

IHC - 8068014-1-2-2044  Medical -electrical -eaquinmen DPart 1_92- Gapneral reqgiuirements for-badic
HHC-OYouv - A0 ravreaicar-erectHear eqtHpme —at——Z—oeherarrfequHemetsS Tor—oagic
cdfoty and oseantial nerformance Collateral —standard— Electromaagnetic—disturbances
v ,\ll] aTrTTar oo TTUrarT F\.I, LA 4R ERA FRAAYD UTmTatTtoTarT otarTaaray =TCo1lT \Jllruyllutlu GTotuTroailTo o U
Rpguirements-and-tests

IHC 60601-2-2:20092017, Medical electrical equipment — Part 2-2: Particular requirements for
thieCbasic safety and essential performance of high frequency surgical equipment and high
frequercy surgical accessories

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 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 600503161 and the
following apply.

IJO and IEC maintain terminology databases for use in standardizaion at the following
addresses:

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

e | ISO Online browsing platform: available at https://www.isg,org/obp

3.1

AC mains power port
pgrt used to connect to a public low voltage AC mains.power distribution network or other Iqw
vqgltage AC mains installation

3.0.2

agsociated equipment
AE
apgparatus 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

anc welding equipment
equipment for applying-eurrent and voltage and having the required characteristics suitable for
arnc welding and allied”processes

3.1.4
antificial mains network
AMN
network” that provides a defined impedance to the EUT at radio frequencies, couples the
disturbance voltage to the measuring receiver and decouples the test circuit from the supdly

mas

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
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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
ornaer assemblied equipment or sysiem

317

DC artificial network
antificial DC network
DC-AN

artificial network that provides defined termination to the EUT’s DC power portiunder test while
alpo providing the necessary decoupling from conducted disturbances~originating from the
laporatory DC power source or from the load

3.M1.8

DC power port
port used to connect to a low voltage DC power generating(system or energy storage, or [to
another source/load

Ngte 1 to entry: Such a system-may can be for example a photovojtaic or a fuel cell power generating system, |or
algo a battery.

3.1.9

electro-discharge machining(EPM) equipment

EDM equipment

al| the necessary units for the spark erosion process including the machine tool, the generatc
cqntrol circuits, the working fluid container and integral devices

—

3.1.10

electromagnetic radiation
Hrphenomenon by which eriergy in the form of electromagnetic waves emanates from a sourge
info space

Nqte 1 to entry: By.extension, the term "electromagnetic radiation" sometimes also covers induction phenomengd.

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

3.M1.14

equipment for resistance welding and allied processes
alr—ﬁﬁ_ﬂw—rﬁt—t—m—n‘equmen associated with carrying ou € processes of resistance welding or altied
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

ncy

frgquency on which the ISM equipment operates

Nqte 1 to entry: Electromagnetic RF energy at the fundamental frequency (of an ISM equipment).can be used |n,
or|transmitted by, or received by the equipment. This energy can be generated in the equipment,bhut used outsifde
th¢ equipment (e.g. X-ray diagnostic equipment), or generated outside and used in the equipmentiér generated aphd
uskd in the equipment (e.g. switching mode power supply, RF sterilizer, microwave oven).

Nqte 2 to entry: Some ISM equipment categories do not have a fundamental ISM fregu&ncy. Examples: spectrym
anglyser, frequency counter.

3[.15
gttid connected power converter
GLCPC
pgwer converter connected to an AC mains power distribution network or other AC mains
inptallation and used in a power generating system

3.M1.16

hijgh power electronic systems and equipment
onje or more semiconductor power converters with a combined rated power greater than 75 kVA,
orl an equipment containing such converters

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

3n.17
highest internal frequency
F.

higphest fundamental frequency generated or used within the EUT or highest frequency at whigh
it pperates

Nqte 1 to entry: THiS\includes frequencies which are solely used within an integrated circuit.

3.1.18

industrial, scientific and medical applications
ISM applications

<¢f radio frequency energy> operation of equipment or appliances designed to generate and
uge_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

PH oo HY Bt ateial BB
aF PITCaTOTIS T alt mraousStTar CTTvIiTOTITIToTTC

Nqte 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 intgrfa€e (hardware apd
software).

Nqte 2 to entry: Industrial robots include any auxiliary axes that are integrated into the'Kinematic solution.

Nqte 3 to entry: Industrial robots include the manipulating portion(s) of mobile robets,"where a mobile robot consigts
of Ja mobile platform with an integrated manipulator or robot.

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

N.21
voltage

et of voltage levels used for the distribution of<electricity and whose upper limit is genera
cepted to be 1 000 V AC or 1 500 V DC

3
|
L
a y
a

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

3./1.22
midical robot
ropot 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-area test site

OETS

facility used fer measurements of electromagnetic fields the intention for which is to simulate
sgmi-freesspace environment over a specified frequency range that is used for radiate
ermissionitesting of products

o

Ndte ' to entry: An OATS typically is located outdoors in an open area and has an electrically-conducting grouhd
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
agsembly—eonsisting—ef—ore—or—mo

inforporated in a host equipment

PP-w= H tranaraitt o adlor—r HUP- wmtandad +
TauTo O armorrittoTS altdivl TooUTTvoeTS, itohidoyd. (9 pe

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

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

3.1.28

radio transmitter

dgvice producing radio-frequency energy intended to be radiated by an@ntenna for the purpo
offradiocommunication or radiodetermination

X
@

[SOURCE: IEC 60050-713:1998[5], 713-08-01 — modified — “appajatus” replaced with “deviceg”,
dg¢letion of “normally”, addition of “or radiodetermination”.]

.29

j(t)ed load
r robots> maximum load that can be applied to_tfie mechanical interface or mobile platfoqm

infnormal operating conditions without degradatiog of any performance specification

3 W

A

Nqte 1 to entry: The rated load includes the inertial €ffects of the end effector, accessories and workpiece, whgre
applicable.

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

3.1.30
rdbot
pogrammed actuated meéchanism with a degree of autonomy to perform locomotio
mpnipulation or positioning

>

Nqte 1 to entry: A ropotrcludes the control system.

Nqte 2 to entry: [Examples of mechanical structure of robots are manipulator, mobile platform and wearable robo}s.

[JOURCELTSO 8373:2021[2], 3.1]

3.0.31

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

YTV

| tead au-d-th. e Ele—aia-e 1 tradal—andarvkbar k. P Pou 3 2% dicabara ie—panteatlad
eleetroaeafathe—Wotik PICCCCTC O UUT ), armua wiCTC e CTTIeTygy T e UTSTTmarg TS CuTTtromnmcad

).

Ndie 1 to-entrv Recognitionof atvpe test as-tvpne approvalmavdepend onnational orregional regulation-—see H 2
et AHY-— ghHHoR-0a-type-testastypeapprovarmay-cepenRconRnRatoRatorH toRa+—fFeguia S =
w(red network port [5 @)

pgrt for the connection of a communication device/system intéhded to be interconnected [to
widely dispersed systems by direct connection to a single-u or multi-user network

Nqgte 1 to entry: Examples of these networks include CATV, PSTN@%N, xDSL, LAN and similar.

o\

Nqte 2 to entry: These ports can support screened or unscree@d cables and can also carry AC or DC power whdre
this is an integral part of the telecommunication specificatio

Nqgte 3 to entry: A port generally intended for interconéa ion of components of a system under test (e.g. RS-232,
R$-485, field buses in the scope of IEC 61158, IEE andard 1284.1 [6] (parallel printer), Universal Serial Bus
(UBB), IEEE Standard 1394[7] (“Fire Wire”), etc.) andused in accordance with its functional specifications (e.g. for
th¢ maximum length of cable connected to it) is onsidered to be a wired network port.

Nqte 4 to entry: In many product standar%q,\t}?s port was defined as a telecommunications or network port.

[SOURCE: IEC 61 000-6-3:%&3‘0[ , 3.1.3, modified — In the definition, addition [of
“device/system”. Deletion of e 1 to entry. Addition of Notes 2, 3 and 4 to entry.]
3.2 Abbreviated te g)

AGV Automah@Qded vehicle

AMN Artifitiamains network

AN cial network

APD Q mplitude probability distribution

GATV, % Cable television

q % Coupling-decoupling network

M 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 Integrated services digital network
LAN Local area network
LV Low voltage
OATS Open area test site
PDS Power drive system
PSTN Public switched telephone network
RF Radio frequency
SAC Semi-anechoic chamber
ym Unsymmetrical mode
yrPs Uninterruptible power supply
ySB Universal serial bus

CP Vertical coupling plane
XDSL All digital subscriber line technologies (e.g., ADSL, SDSL, etc.)

4

C
as

frequencies are listed in Table 1.

N

Frequencies designated for ISM use

brtain frequencies are designated by the International Telecommunication Union (ITU) for u
fundamental frequencies for ISM RF applications (se€. also Definition 3.1.18). The

S
(0]

TE In individual countries different or additional frequencies can be designated for use by ISM RF applications.

Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamental ISM frequencies

Number of appropriate|
Centre frequency Frequency.range Maximum radiation footnote to the table of
. frequency allocation of
MHz MHZ limit the ITU Radio
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, excepit
countries mentioned in
5.280
945,000 902 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

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.

Resolution No. 63 of the ITU Radio Regulations applies (see Radio Regulations (2020), Volume 3).
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5

5.

Classification of equipment

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.

G

in

ofl material, for inspection/analysis purposes, or for transfer of electromagnetic energy.

NQPTE See Annex A for examples of the separation of equipment into group 1 or 2.

5.

In

C
in
w

C

the form of electromagnetic radiation, inductive and/or capacitive coupling, for the treatme

V] Division into classes

ass A equipment is the equipment suitable for use in all lecations other than those allocats
residential environments and those directly connected to)a1ow voltage power supply netwo
nich supplies buildings used for domestic purposes.

ass A equipment shall meet class A limits.

roup 2 equipment: group 2 contains all ISM RF equipment in which radio-frequency energy|i
the frequency range 9 kHz to 400 GHz is intentionally generated and used or only used-local

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

y:
nt

bd
rk

An arc welding equipment which contains arc @triking or stabilizing devices and stand-alone arc

st

C

and in establishments directly connected to a low voltage power supply network which suppli
byildings used for domestic purposes.

C

5.

The manufacturériand/or supplier of equipment shall ensure that the user is informed about t

cl
In

Theldocumentation accompanying the equipment shall contain details of any precautions to
o:!: l I I I I ; I FI .

riking or stabilizing devices for arc welding shall be classified as class A equipment.

ass B equipment is the equipment-suitable for use in locations in residential environmen

ass B equipment shall meet class B limits.

3 Documentation for the user

bss and grotip-of the equipment, either by labelling or by the accompanying documentatio

both cases the manufacturer/supplier shall explain the meaning of both the class and the
gnoup in.the’documentation accompanying the equipment.

1%
(7]

he
n.

pe

nt

in the field does not cause harmful radio frequency interference (RFI). In the framework of this
document, these details concern information about:

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

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,

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

ral

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

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

NQTE 1 Due to size, complexity or operating conditions some equipment-may-have-to Can be measured in situ|in
orfler to show compliance with the radiation disturbance limits specified herein.

Class B equipment shall be measured on a test site.

NQTE 2 The limits have been determined on a probabilistic basis taking idto account the likelihood of interferenge.

In|cases of interference, additional provisions-may-have-to-be-applied cah apply.

The lower limit shall apply at all transition frequencies.

Measuring apparatus and methods of measurement are specified in Clause 7, Clause 8 and
Clause 9.

Where this document gives options for testing particular requirements with a choice of tgst
methods, compliance-ean may be shown:against any of the test methods, using the specific
limits with the restrictions provided in-the relevant tables. In any situation where it is necessalry
to| retest the equipment, the test method originally chosen should be used in order to ensure
cqnsistency of the results.

D
o

For equipment with radio fungtionality, 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
6.2.1.1 General

T

he equipment under test shall meet either:

a) ‘both the average limit specified for measurements with an average detector and the quasi
peak I'mit 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.

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

CISPR 11:2024 CMV © IEC 2024 - 25—

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 for conducted disturbances at low voltage DC power ports in the frequency range 150.kkz
to]30 MHz for equipment measured on a test site using the 150 Q CISPR network (DC-AN) (s¢e
7.3.2.3) and-Annex—H-/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 Jto
3¢ MHz for equipment measured on a test site are given in Table 7. |7

For measurements at LV DC power ports, the applicability criteriamaccordance with Table 6
agply.



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
<20 kVA?

Rated power of
> 20 kVA and £ 75 kVA P 2

High power electronic
systems and equipment,

Frequency range Rated power of

>75kVA ¢ 2
MHz
Quasi-peak Average Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uV) dB(uV) dB(uV)
n"ll-'. 1o n’:n wde) 886 100 Q0 130 120
0,50 to 5 73 60 86 76 125 118
90 80
5 to 30 73 60 decrgasing linearly with 115 105
logarithm of frequency to
73 60

QO T

O T

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

-n
=

br class A equipment intended to be connected solely to isolated neutral or high impedance earthed (IT) industri
bwer distribution networks (see IEC 60364-1[9]) the limits for equipment with a ratedpower > 75 kVA-may can b
bplied, regardless of its actual rated power.

[¢)

Z
=

OTE A rated input or output power of 20 kVA corresponds for example’to & current of approximately 29 A pg
hase in case of 400 V three-phase power supply networks and to a current of approximately 58 A per phase
hse of 200 V three phase power supply networks.

=]

The selection of the appropriate set of limits shall be based “en the rated AC power stated by the produgt
documentation.

These limits apply to equipment with a rated power >2Q'kVA and intended to be connected to a dedicatgd
power transformer or generator and which is not cohnected to low voltage (LV) overhead power lines. For
equipment not intended to be connected to a user, SpeCIfIC power transformer the limits for < 20 kVA apply.-FHe

Information shall be provided on installation measurgs
that can be used to reduce emissions from the-installed equipment. In particular, it shall be indicated that th|s
equipment is intended to be connected to a dedicated power transformer or generator and not to LV overhegd
power lines.

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

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

— installation is physjeally”“separated from residential environments by distance greater than 30 m or by |a
structure which aets.as a barrier to radiated phenomena,

— the-manufactdterandfor—suppher product documentation shall indicate that this equipment meets tHe
disturbance/veltage limits for high power electronic systems and equipment of rated input power >75 kVA
and provide ihformation on installation measures to be applied by the installer. In particular, it shall He
indicated.that this equipment is intended to be used in an installation which is powered by a dedicatdd
power 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 tQ
5 89 76 106 96 62 52 122 112 78 68
5 106 96 62 52 122 112 78 68
to 89 76 to to to to to to to to
30 89 76 45 32 105 92 61 48

1| certain frequency ranges, the limits in this table decrease linearly with logarithm of freéquency.

+

2| The selection of the appropriate set of limits shall be based on the rated AC powenstated by the-manufacturg
product documentation.

bl These limits apply to equipment with a rated power > 20 kVA and intended to'be installed in a large photovolta
power generating system by a professional. In the manual accompanying the product,-the-manufacturer—and/{
supplier—shall-previde information shall be provided on mitigatiop~measures that can be used to redud
emissions from the installed equipment, with the goal of preventing harmful interference to radio reception in
distance of 30 m from the installation. In particular it shall be indicated that this equipment can be equipp§g
with additional filtering and that installation is physically separated from residential environments by distand
greater than 30 m. The installer is invited to check the ‘mitigated installation against CISPR 11 in si
measurements as indicated in 6.4.

S DQO®O® + O

¢l Either the voltage limits or the current limits apply.

Table 4 — Disturbance voltage limits for class B group 1 equipment
measured on ajtest 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
0,15 to 0,50
of frequency to of frequency to
56 46
0,50¢0)5 56 46
5,10 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 Timits 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

Cable length L Class B group 1 equipment Class-AZgroup 1 equipment
L<3m No measurements are required Noimeasurement are required
For measurements, the limits in Table 5 For’measurements, the limits in Table 3
apply apply @
Bm<L<30m The frequency range for measurement starts |« The frequency range for measurement start$
at a frequency equal to: at a frequency equal to:
fIMHz) = 60/L fAIMHz) = 60/L
1230m For measurements, the limits in Table5 For measurements, the limits in Table 3
- apply apply ?

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

=

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

114

O

3 No limits apply if the equipment is installed using good engineering practice regarding EMC.
Bxamples of good engineeting practice are:

- symmetrical DC port line configuration,

- installation internal to the building,

- grounded metallic cable trays,

- use ofshigelded cables,

-4 manage 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)

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 t0 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

0,010 50 314 4 43 30 4 64 30 20

the frequency range from 0,15 MHz to 0,5 MHz, the limits in this table decrease linearly with the logasitkim
Equency.

kcluding measurement uncertainty, all other elements within CISPR 32 shall be applied, includingbut not limitg
the selection of measurement procedures, test configuration, cable characteristics and an¢ilary equipme
urrent probe, capacitive voltage probe and/or artificial network).

OTE 1 The voltage and current disturbance limits are based on a common mode impedahce of 150 Q for th
ired network port under test.

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

= Q

[©)

6.
6.

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

In
of

2.2 Limits of electromagnetic radiation disturbance

2.2.1 General

2.2.2 Frequency range 9 kHz to 150 _kHz

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

2.2.3 Frequency range 150.kHz to 1 GHz

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

the frequency range-above 30 MHz, the limits refer to the electric field strength compone
the electromagnetic,radiation disturbance.

The electromaghetic radiation disturbance limits for the frequency range 30 MHz to 1 GHz f

ol
R
in

oup 1, classes A and B equipment are specified in Table 8 and Table 9, respective

AnnexsC and Table C.1.

bcommendations for the protection of specific safety-related radio services are givén

or
Y.

)

h 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

definition 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°® |>20kVA 35 | S20kVA° | >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(u\i/m)

52 62
decreasing decreasing
30 to 230 40 50 50 60 Imear_ly with Ilnearly with
logarithm of logarithm o
frequencynto frequency tq

45 55

230 to 1 000 47 50 57 60 52 55

Onp an OATS or in a SAC, class A equipment can be measured at a nominal distancerof 3 m, 10 m or 30 m. In cage
oflmeasurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB per decade shall pe
uged to normalize the measured data to the specified distance for determining{compliance.

Aflthe transition frequency, the more stringent limit shall apply.

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

2 | The 3 m separation distance applies only to-small-size-eguipfment meeting-the-sizecriterion-defined-in-3-147 smpll
EUT (see 3.1.32).

b | The table-top equipment shall fit into the validated-fést volume of the FAR.

° | The selection of the appropriate set of limits, _shall be based on the rated AC power stated-by-the-manufacturer
in the product documentation.

4 | These limits apply to equipment with a rated power of > 20 kVA and intended to be used at locations where thefre

is a distance greater than 30 m between the equipment and third party sensitive radio communications.—The
manufacturershall-ndicate It shall be indicated in the technical documentation that this equipment is intended
to be used at locations where the 'separation distance to third party sensitive radio services is > 30 m. If thege
conditions are not met, then thélimits 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 distance Y
Frequéncy range
MH Quasi-peak Quasi-peak Quasi-peak
z
dB(uV/m) dB(uV/m) dB(uV/m)

42
30 to 230 30 40 Decr_easmg 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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EUT (see 3.1.32).
b

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

@ The 3 m separation distance applies only to-small-size-equipment-meeting-the-size-criterion-defined-in-3-17 small

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.’r.2.4 Frequency range 1 GHz to 18 GHz

The equipment shall meet the electromagnetic radiation disturbance limits specified in Fable
up to the maximum measurement frequency determined in accordance with Table 107 If t

equipment shall meet both the peak and the average limits. If the measureménls using pe
detector 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 limits shall not be applied
dipturbances produced by arcs or sparks that are high volt@ge breakdown events. Su
dipturbances arise when devices contain or control mechanical switches that control current

inductors, or when devices contain or control subsystemsdfrat create static electricity. Only the

ajerage limits shall apply to disturbances from arcs.and sparks, while both the peak a
ajerage limits shall apply to all other disturbances fram)such devices.

Mgasurements may be performed at distances of"8*m or 10 m taking into account the EUT si

criterion as specified in 3.1.32. When using the*10 m distance, the limits of Table 11 shall
mpdified as follows:

Limit (10.m)~= Limit (3 m) — 20 log (10/3)
where both limits are expressed’in dB(pV/m).

Table 10 — Réquired highest frequency for radiated measurements

highest internal frequency F, is not known, measurements shall be performed up t6)6"GHz. The

1
he

Kk

to
Ch
in

hd

re
pe

Highest jiternal frequency Highest measured frequency
Fx
F, <108 MHz 1 GHz
108 MHz < F, < 500 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.



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
1t03 76 56 70 50
3106 80 60 T4 5%

Al the transitional frequency, the more stringent limit shall 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
6.3.1.1 General

T

he equipment under test shall meet either:

a) both the average limit specified for measuremenis‘with an average detector and the quasi

peak limit specified for measurements with a . guasi-peak detector (see 7.3); or
b) the average limit when using a quasi-peak-detector (see 7.3).

6.3.1.2 Frequency range 9 kHz to 150 kHz

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

6.3.1.3 Frequency range 150 kHz to 30 MHz

Limits for the disturbance voltage at low voltage AC mains power ports in the frequency ran
1%0 kHz to 30 MHz for equipment measured on a test site using the 50 /50 uH CISPR artific
mpins network (V-AMN) or the CISPR voltage probe (see 7.3.3 and Figure 1) are given

Table 12 and Tablen13), except for the ITU designated frequency bands listed in Table 1 whe

ng limits apply.

For electric. welding equipment the limits of Table 12 or Table 13 apply in active mode
operation:xM stand-by (or idle) mode, the limits of Table 2 or Table 4 apply.

$lo

FTr ISM RF lighting devices operating in dedicated ISM frequency bands (defined by the ITU|i
Tab

bl-

e
al
in
re

of

I 4.\ IH HS £ Tkl 4.9 1
1< I) are mmmto Ul 1avic 19 apply.

Limits for conducted disturbances at wired network ports in the frequency range 150 kHz
30 MHz for equipment measured on a test site are given in Table 7.

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 to

73

60

Frequency range ST5kVA =P > 75 kVA 2 b¢
MHz Quasi-peak Average Quasi-peak Average
dB(uV) dB(pV) dB(uV) dB(pV)
0,15 to 0,50 100 90 130 120
050to 5 86 76 125 115
90 80
5 to 30 decreasing linearly with logarithm of 115 105

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

documentation.

i Information shall be provided on installatign
measures that can be used to reduce emissions from the installed gquipment.

a8l Selection of the appropriate set of limits shall be based on the rated AC power stated in the produg¢

For class A equipment with a rated power < 75 kVA intended to be connected_selely to isolated neutral or hig
impedance earthed (IT) industrial power distribution networks (see IEC 60364-1[9]) the limits defined f
group 2 equipment with a rated power > 75 kVA may be applied.

—_

=y

NQTE A rated input or output power of 75 kVA corresponds for example to a current of approximately 108 A ger
phlase in case of 400 V three phase power supply networksvand to a current of approximately 216 A per phase|in
cae of 200 V three phase power supply networks.

High-frequency (HF) surgical equipment shalkmeet the limits of Table 2 or Table 4 specified
gnoup 1 equipment in stand-by mode of operation. For high-frequency (HF) surgical equipm
operating at frequencies outside designated ISM bands (see Table 1), these limits also apgly
inside the designated frequency bands.
measurements shall be performed in a test arrangement in accordance with IEC 60601-2-2.

atl the operating frequency and

measured on a test site (AC mains power port)

Table 13 — Disturbance voltage limits for class B group 2 equipment

Jor
nt

The related

Frequency range Quasi-peak Average

MHz dB(uV) dB(uV)
66 56

Decreasing linearly with logarithm Decreasing linearly with logarithm|
0,15 to 0,50
of frequency to of frequency to

56 46
0,50 to 5 56 46
5tg 30 80 50

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

6.3.2
6.3.2.1

Limits of electromagnetic radiation disturbance

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

E
di
SK

cept for the designated frequency range listed in Table 1, the electromagnetic radiatiatn

sturbance limits for the frequency range 150 kHz to 1 GHz for group 2 class A equipment a
ecified 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 allffequenci

ng

r
T
ad

t exempted according to Table 1 footnote a.

nge 30 MHz to 1 GHz in active mode of operation. In stand-by (or-idle) mode, the limits
ble 8 apply. For class B equipment for resistance welding, the-limits of Table 16 apply
tive mode of operation. In stand-by (or idle) mode, the limits of. Table 9 apply.

F%Ir class A equipment for resistance welding, the limits of Table 14 apply in the frequen

For class A arc welding equipment, the limits of Table 15 apply in active mode of operation.

st
lin

and-by (or idle) mode, the limits of Table 8 apply. Forclass B arc welding equipment, t
hits of Table 9 apply in active mode of operation and in\stand-by (or idle) mode.

For class A EDM equipment the limits of Table 15@pply.

For ISM RF lighting devices operating in dedicated ISM frequency bands (in Table 1 as defing

e

Cy
of
in

In

ed

by the ITU) the limits of Table 16 apply.

FIr high-frequency (HF) surgical .equipment, the limits of Table 8 or Table 9 apply. High-
frequency (HF) surgical equipmenty'shall meet the respective limits when tested in stand-by
mpde of operation.

Recommendations for the protection of specific safety services are given in Annex C and
Table C.1.

)
€8
ng

In
eq

N an open-area‘test 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
minal distance of 3 m or 10 m (see Table 14 and Table 16).

the frequency range 30 MHz to 1 GHz, a measuring distance of 3 m is allowed only f
uipment which complies with the definition given in 3.1.32.

a

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

ta

ble-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.
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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=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-peakt-Quasi-p
peak peak peak
dB(uV/m) | dB(uA/m) | dB(uV/m) | dB(uA/m) | dB(uV/m) | dB(uA/m) | dB{w/m)
0,15 to 0,49 - 33,5 - 57,5 - 82 -
0,49 to 1,705 - 23,5 - 47,5 - 72 -
1,705 to 2,194 - 28,5 - 52,5 - 7K. -
2,194 to 3,95 - 23,5 - 43,5 - 68 -
68
decreasing
3,95 to 11 - 8,5 - 18,5 — Hinearly-with -
logarithm-of
frequeney
to 28,5
11 to 20 - 8,5 — 18,5 - 28,5 -
20 to 30 - -1,5 - 8,9 - 18,5 -
30 to 47 58 - 68 - 78 - 80to 78
A7 —53:94 40 - 50 - 60 - 60
53;91—54:56 40 - 50, - 60 - 60
47 to 54,56 40 - 50 - 60 - 60
54,56 to 68 40 - 50 - 60 - 60 to 59
68 to 80,872 53 - 63 - 73 - 72
40,872 to 81,848 68 - 78 - 88 - 87
81,848 to 87 53 - 63 - 73 - 72 to 71
87 to 134,786 50 - 60 - 70 - 68 to 67
134,786 to 60 - 70 - 80 — 77
136,414
136,414 to 156 50 - 60 - 70 - 67 to 66
156 to 174 64 - 74 - 84 - 80
174 to 1887 40 - 50 - 60 - 56
188,7 to 190,979 50 - 60 - 70 - 66
190,979 to 230 40 - 50 - 60 - 56 to 55
230-te-406 56 66 75 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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In the frequency range 30 MHz to 1 GHz, the 3 m-separation measuring distance applies only to-smal-size

eguipment-meeting-the-size-criterion-defined-in3-4£ small EUT (see 3.1.32).

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 distance'® ®
Ffrequency range
MH Quasi-peak Quasi-peak Quasi-peak
z
dB(pV/m) dB(pV/m) dB (Vi)

80 90 102

Decreasing linearly with Decreasing linearly with Deereasing linearly with
30 to 230 . h :

logarithm of frequency to logarithm of frequency to legarithm of frequency to

60 70 75

230 to 1 000 60 70 75

]

bg

an OATS or in a SAC, class A equipment-ean may be measured at a nominal distance of 3 m, 10 m or 30 m.
cgdse of measurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB per decade sh
used to normalize the measured data to the specified distance for detefrmining compliance.

In
Bll

a

The 3 m separation distance applies only to-sma#-size-equipmentmeeting-the-size-criterion-definedin3-4£ sm

EUT (see 3.1.32).

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

hil
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Table 16 — Electromagnetic radiation disturbance limits
for class B group 2 equipment measured on a test site

OATS or SAC H FAR
Limits for a measuring distance D in m
D=10m D=3m?2 D=3m D=3mb
Frequency range . -
MHz Electric field Maf?:lztlc Electric field
Quasi Avcquc c Quasi Avvlasc c Quasi r\n::ll Quasi Avclagc
peak peak peak
dB(uV/m) dB(uV/m) dB(pA/m) dB(pV/m)
39
0,15 to 30 - - - - Hnearly-with
the logarithm
of frequency
to 3
30 to 80,872 30 25 40 35 - 42 to 39 37 to 34
B0,872 to 81,848 50 45 60 55 4 59 54
g41,848 to 134,786 30 25 40 35 =~ 39 to 37 34 to 32
134,786 to 50 45 60 55 - 57 52
136,414
136,414 to 230 30 25 40 35 - 37 to 35 32to 30
230 to 1 000 37 32 47 42 - 42 37

Jn an OATS or in a SAC, class B equipment-can may be measured at a nominal distance of 3 m or 10 m.

bl
5]

t the transition frequency, the more stringent limit shall apply. In certain frequency ranges, the limit for magnet
igld strength and for measurements in the FAR decrease linearly with the logarithm of frequency.

—h

a2l In the frequency range 30 MHz to 1 GHz,(thé 3 m separation distance applies only to-small-size—egquipmeft
meeting-the-size-criterion-defined-in-3-3A small EUT (see 3.1.32).

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

[oNl=2

=]

¢l The average limits apply(to, magnetron driven equipment and microwave ovens only. If magnetron drive
equipment or microwave-ovens exceed the quasi-peak limit at certain frequencies, then the measurement shgl
be repeated at these frequencies 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 limitsnin“the frequency range 1 GHz to 18 GHz apply only to group 2 equipment operating
af| fregiencies above 400 MHz. The limits specified in the Table 17 to Table 19 apply only fto
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 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.
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Table 17 — Electromagnetic radiation disturbance peak limits for
group 2 equipment operating at frequencies above 400 MHz

CISPR 11:2024 CMV © IEC 2024

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
OtSToE armonic frequency 70 70
bands

tq 1 MHz. The recommended VBW is 3 MHz.

IOTE In this table, “harmonic frequency bands” means the frequency bands which are multiples.of the ISM band
located above 1 GHz.

L Z

Peak measurements with a resolution bandwidth of 1 MHz and a video signal bandwidth (VBW) higher thah orequa

al At the upper and lower edge frequencies of harmonic frequency bands, the more stringent‘limit of 70 dB(uV/n
applies.

=

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

=

]

N

eighted measurements shall be performed witha resolution bandwidth of 1 MHz and a video bandwidth of 10 Hg.

b check conformance with the limits of this\table, weighted measurements shall be performed in all the following
equency ranges, in which the limit of Table 17 was exceeded during the peak measurement:

a) 1,0 GHz to 2,4 GHz ?;

b) 2,5 GHz to 6,125 GHz (outsidé the band 5,72 GHz to 5,88 GHz) &;

c] 6,125 GHz to 8,575 GHz;

d) 8,575 GHz to 11,025.6GHz;

e} 11,025 GHz t043)475 GHz b;

f)l 13,475 GHZto' 15,925 GHz;

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

Alt subranges where the limit of Table 17 was exceeded, a weighted measurement shall be performed with a spgn
of 20-MHz around the centre frequency adjusted to the frequency of the highest disturbance level in the respective
sbbrange

()

In 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
5.875t0 18 70

q)
)
9
)

q)

«©

)

Tlo check conformance with the limits of this table, APD measurements shall be performed in all the followin
ffequency subranges, in which the limit of Table 17 was exceeded during the peak measurement:

Hinal APD measurements shall be performed at 5 frequencies as explained.in 9.4.4.3.

NOTE An APD level corresponding to 107" means that the amplitude of the disturbance exceeds the specifie
evel during the observation time with a probability of 10 %.

1,0 GHz to 2,4 GHz &

2,5 GHz to 6,125 GHz (outside the band 5,72 GHz to 5,88 GHz) ?;
6,125 GHz to 8,575 GHz;

8,575 GHz to 11,025 GHz;

11,025 GHz to 13,475 GHz ®;

13,475 GHz to 15,925 GHz;

15,925 GHz to 18,0 GHz 2.

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

In any case, final APD measurements shall be performed.around the frequency of the highest emission, whic
exceeds the limit of Table 17 in the frequency range 11,7°GHz to 12,7 GHz for satellite downlink. If the highed
disturbance level in this subrange is outside of the<range for satellite downlink, in this subrange two fing
measurements shall be performed.

— D

—— D

jon

c o

hd

O -

1 Limits for conducted disturbances

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

.2 Limits.of electromagnetic radiation disturbance

e limitsgiven in Table 20 apply to class A group 1 equipment and the limits given in Table !
ply to_€lass A group 2 equipment.

Group 1 and group 2«class A equipment measured in situ
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Table 20 — Electromagnetic radiation disturbance limits for
class A group 1 equipment measured in situ

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 .
Quasi-peak Quasi-peak ?
dB(pV/m) dB(pA/m)
0,15 to 0,49 - 13,5
0,49 to 3,95 - 3,5
3,95 to 20 - -11,5
20 to 30 - -21,5
30 to 230 30 -
230 to 1 000 37 -~

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

fllocal conditions do not allow for measurements at 30 m, then a larger distance-cafa\nay be used. In this cas
h inverse proportionality factor of 20 dB per decade shall be used to normalize thenmeasured data to the specifig
stance for determining compliance.

[l ]
o o

2| These limits apply in addition to the limits in the frequency range 30 MHzto 1 GHz to radiated disturbancds

originating from the operation frequency and its harmonics appearing in the frequency range 150 kHz {o
30 MHz, caused by the installed class A group 1 equipment with arated power exceeding 20 kVA. In the event
that the ambient noise level exceeds the above limits, the emissions of the EUT shall not increase this noide
floor 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
Frequency from the exterior wall of the building
range Electric field Magnetic field
MHz Quasi-peak Quasi-peak
dB(pV/m) dB(pA/m)
0,15 to 0,49 - 23,5
0,49 1o 1,705 = 13,5
1,705 to 2,194 - 18,5
2,194 to 3,95 - 13,5
3,95 to 20 - -1,5
20 to 30 - -11,5
30 to 47 48 -
475391 30 -
53:91 5456 30 -
54.56—88 30 -
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 -
174 to 188,7 30 -
188,7 to 190,979 40 -
190,979 to 230 30 -
230 to 400 40 -
400 to 470 43 -
470 to 1 000 40 -
Al the transition freqiency, the more stringent limit shall apply.
For group2.equipment measured in situ, the measuring distance D from the exterior wall of the
byilding>ih which the equipment is situated equals (30 + x/a) m or 100 m whichever is smallgr,
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 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;

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

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-Femeﬂts—at—test—srtes—(-see

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 andfer in situ
measurements.

Measurements-reed shall only be performed in frequency-~ranges where limits are specified|in
Clause 6.

r equipment with radio functionality, the additionalrequirements of Annex F shall apply.

Cpmponents or subassemblies for higher ordef-equipment or systems which are intended to be
ly assembled at their respective place -of operation can also be tested according to the
uirements of this document. For testing purposes in the framework of this document, su¢h
cgmponents or subassemblies shall be regarded as stand-alone equipment. Components for
sybassemblies for which compliance-with the relevant requirements cannot be shown when
measured at a test site can also be)assessed in situ when being installed into the higher order
system, in which case the provisions of 6.4 shall apply.

NQTE 1 The environments éncompassed in this document are residential, commercial—er and industrnal
enyvironments as described inJJEC 61000-2-5 [11]. Adherence of equipment to the requirements of this document Will
allow for its operation and- use in these environments without resulting in an increased risk of RFI. There-may cpn
algo exist other IEC product standards which allow for compliance testing of components or subassemblies of higHer
orgler systems but whieh)encompass other environments than those specified in IEC 61000-2-5 [11]. Choice of this
ument or the other)appropriate IEC product standard for compliance testing of components or subassemblies|is
up| to the manufacturer.

NQTE 2 Examples for such components include, but are not limited to: power converters used for distributed
erationnand supply of electric energy into LV AC mains networks or installations or, by means of their oyn
icated  transformer, into MV power distribution networks, but also power electric subassemblies intended for
suppty. of higher order systems with 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[when measuring radiated RF disturbances, the 6 dB ambient noise conditions cannot be mIt,
then the antenna may be located at a distance closer to the equipment under test than<specifi¢d
in|Clause 6 (see 8.3.4). Further advice on measurement conditions in presencé of high level
ambient noise is found in Annex B.

7.3 Measuring equipment
731 Measuring instruments

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

NQTE 1 Both detectors can be incorporated in a single receiver andimeasurements carried out by alternately usihg
the quasi-peak detector and the average detector.

NQTE 2 The average detector in CISPR 16-1-1 is commonly+geferred to as “CISPR-Average”. This is to emphasige
that the average detector used in a CISPR receiver obtains;a measurement result that is equivalent to the pepk
reqding of a meter with a time constant as defined in CISRR 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 noet-affect the results.

NQTE 3 Measuring instruments having other detector characteristics can be used provided the measurement of the
digturbance values can be proved to be“the same. Attention is drawn to the convenience of using a panoranpic
regeiver or a spectrum analyzer, particularly if the working frequency of the equipment under test changes
appreciably during the work cycle.

T¢ avoid the possibility of.the measuring instrument incorrectly indicating non-compliance with
the limits, the measuring receiver shall not be tuned closer to the edge of one of the bangds
designated for ISM\use than the frequency at which its 6 dB bandwidth point aligns with the
edge of the designated band.

When making measurements on high power equipment, care should be taken to ensure thLat
sdreeningrand the spurious response rejection characteristics of the measuring receiver a
adequate.

F ormeasurements—atfrequenciesabove—t+GHzaspectrum—amatyzer ortestreceiver—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.


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

- 44 - CISPR 11:2024 CMV © IEC 2024

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)

a
DP A 2014 1Q a A " he 0O d natwo nacifiad in Anne a h
S o O g - o O HG WO B G o

BRdard. Measurement of the disturbance voltage at low voltage DT power ports shall be madie
uging the 150 Q artificial mains Delta-network specified in 4.7 of CISPR 16-1-2:2014and
C|SPR 16-1-2:2014/AMD1:2017. Figure A.2 of CISPR 16-1-2:2014 and
C|SPR 16-1-2:2014/AMD1:2017 shows a suitable circuit for a delta-network, and“another
ejample for a 150 Q A-AN is shown in Figure A.7 of CISPR 16-1£:2014 and
C|SPR 16-1-2:2014/AMD1:2017. For simplified wording, any of these networks intended for uge
with measurements at low voltage DC power ports is further on denoted as DC-AN.

73.3 Voltage probe

The voltage probe shown in Figure 1 shall be used when the artificial mains network (V-AMN)
cgnnot be used. The probe is connected sequentially between ea¢h line and the reference earnth
chosen (metal plate, metal tube). The probe consists mainlysof-a decoupling capacitor and|a
reisistor such that the total resistance between the line and garth is at least 1 500 Q. The effdct
on the accuracy of measurement of the capacitor or anyother device which-may can be us¢d
to| protect the measuring receiver against dangerous currents shall be either less than 1 dB pr
allowed for in calibration. The voltage probe shallM meet the requirements specified [in
C|SPR 16-1-2:2014, Clause 5.

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

4 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
7.3.4.2.1 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.

73.4.2.2 Open-area test site (OATS) and semi-anechoic chamber (SAC)

1m and 4 m height for maximum indication at each test frequency. The nearest point of t
antenna to the ground shall be not less than 0,2 m. Measurements shall be performed with t
antenna oriented in both horizontal and-subsequently-in vertical polarizations.

For measurements on an OATS or in a SAC, the centre of the antenna shall be'varied betweIn

73.4.2.3 Fully-anechoic room (FAR)

For measurements in a FAR, the antenna height is fixed at thesgeometrical middle height of the
vglidated test volume. Measurements shall be performed with the antenna oriented in both

hgrizontal and-subseguenthy-in vertical polarizations.

7.3.4.2.4 Other sites

F(Lr measurements in situ the centre of the antenna shall be fixed at (2,0 £0,2) m height aboye
the ground.

73.4.3 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
C|SPR 16-1-4.

7.8.5 Artificial hand

In| order to simulate the’/influence of the user’s hand, the application of the artificial hand |is
required for hand-held equipment during the mains disturbance voltage measurement.

The artificial_ hand consists of metal foil which is connected to one terminal (terminal M) of an
RE elementconsisting of a capacitor of 220 pF £ 20 % in series with a resistance of 510 Q + 10 %
(see Figure2); the other terminal of the RC element shall be connected to the reference ground
of| the measuring system (see CISPR 16-1-2). The RC element of the artificial hand may be
incorporated in the housing of the artificial mains network.
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220 pF £20 %

? 510Q+10 %

Figure 2 — Artificial hand, RC element

74 Frequency measurement

For equipment which is intended to operate with a fundamental frequencynin’ one of the
dgsignated 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 frequency shall be;measured over all the
loRd range from the lowest power normally used up to the maximum.

7.5 Configuration of equipment under test
75.1 General

Consistent with typical applications of the equipment under test, the level of the disturbange
shall be maximized by varying the configuration of the*€quipment. An example of a typical setlip
for measurements of radiated disturbances from a table-top EUT is provided in Figure 3. T%e
measurement arrangement shall be typical of notmal installation practice and centred to the
turntable’s vertical axis.

NQTE 1 The extent to which this subclause is applicable to the measurement of an installation in situ will depepd
on| the flexibility inherent in each particular installation. The provisions of this subclause apply to in sftu
megasurements in so far as a particular instalfation allows for the position of cables to be varied and different unjts
within the installation to be operated independently, the extent to which the position of the installation can be movgd
within the premises, etc.

For measurement of radiatedidisturbances on an OATS or in a SAC with a separation distange
ofl 3 m the assessment of-the’' radiation from the cabling of the EUT shall be restricted to thoge
fractions of interconnecting cables (see 7.5.2) and mains cables (see 7.5.3) which are within
the test volume not exceeding-+:2 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.

i Associated equipment not fitting into the test volume shall be excluded from the
measurements or decoupled from the test environment. If cables to—peripheral associat¢d
equipment cannot be extended to run out of test volume, then the—peripheral associatg¢d

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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) r|cMAD|---\ ~=|CMAD /V\/\A/\A
CMAD: commop=mede OATS, SAC: Groundplane
absorption’device FAR: floor, e.g. covered by ferrite tiles
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 sef up for floor standing equipment suifable 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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0,8 +0,08 - 'To power

Dimensions in metr

- ’N_on':conductive support Rl ~
Typical  ~ _

\f’spaeing ~

es

supply /

=== |nterconnecting cable|

CMAD Special earthing
terminal g

NQPTE CMADs are not used for conducted disturbance measurements.

T
th

7

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

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

5.2 Interconnecting EUT cables and components

This subclause applies to equipment in which there are interconnecting cables between vario
parts of the equipment, or systems where a number of components are interconnected.

NOQTE 1 The observation ©f\all provisions in this subclause-permits ensures the application of the results of

ev|
ot

pluation to a number af-system configurations using the same types of equipment and cables as tested, but
er, each system configufation being in effect a subsystem of the one evaluated.

Interconnecting.cables shall be of the type and length specified in the individual equipm

relquirements~If the length can be varied, the length shall be selected to produce maxim
emissions;when performing field strength measurements.

If

shielded or special cables are used during the tests then the use of such cables shall |

e configuration of the equipment under test, including the exact placement of the CMAD and

an
no

nt
m

pe

specified in the instruction manual

The connection of signal leads, except for the leads supplied-by-the-manufacturer with the EUT,
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. Examples are signal generators, network and logic analysers, and
spectrum analysers.

is

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 glven type of eqmpment can perform separately any one of a number of functions then the

Alsystem 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 gvaluation was
sdtisfactory.

NQTE 2 This is possible because it has been found that in practice emissions from,\idéntical modules are rjot
additive.

When equipment is being evaluated which interacts with other equipment to form a system then
the evaluation may be carried out using either additional equipment to represent the tofal
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 thé rest of the system or simulatofrs
sdtisfying the ambient noise conditions specified in 7.2. Any simulator used in lieu of actual
equipment shall properly represent the electrical.and in some cases the mechanidal
characteristics of the interface, especially with ~respect to radio-frequency signals and
impedances, as well as cable configuration and types.

NQTE 3 This procedure is-required intended to facilitaté the evaluation of equipment which will be combined wjth
other equipment from different manufacturers to fornta system.

When performing conducted disturban¢e measurements on wired network ports, the EUT shall

b¢ arranged and operated in accordarce with CISPR 32.

756.3 Connection to the electricity supply network on a test site

7.5.3.1 Connection to the laboratory AC mains network

7.5.3.11 General

here-necessafyydpplicable the mains power from the laboratory's electricity power supqg
network shall be-provided through the artificial mains network (AMN) specified in 7.3.2.2.

y

For connection to the AMN or to the test site's electricity supply network, appropriate lengths
oflmains cables shall be used. If the manufacturer's installation instructions specify a particular
type-of mains cable for use with the EUT, connection to the AMN or to the test site's electricity
suppty etworkstattbe mmadewiththat cabte 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.
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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

shallbe 1 m Inng and run pnrnllnl tothe mains connection-ata-distance of notmore than 0.1

Other earth connections (e.g. for EMC purposes) either specified in the installation manual pr
sypplied-by-the-manufacturer with the EUT for connection to the same terminal as, the’safdty
edrth 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 network
vig one or more separate artificial mains networks (V-AMN) as specified in 7.:3.2.2.

Where the equipment under test is a system comprising more than -one unit, each unit having
it4 own power cord, the point of connection for the AMN is determined from the following rulgs:

—
C

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 connected fto
another unit in the system for the purposes of¢supplying mains power shall be tested
separately;

c)| mains cables or terminals which are specified by the manufacturer to be connected [to
another unit in the system for the purposesiof supplying mains power shall be connectéed
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 connectipn
shall be used during the evaluation:ef the equipment under test.

76.3.1.3

Radiated disturbance

measurementsiin the range 30 MHz to 18 GHz

Connection to the laboratory's electricity supply network may be provided with or without the
uge of an AMN allocated inside the test environment, see Figure 4. For measurement
afrangements notcinecluding an AMN, grounding and earthing of the EUT shall be guarante¢d
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
cdbles _do*not need to be bundled and allocated inside the test volume. They may be
agcommodated-semeplace outside the test volume or test environment. For decoupling |of

raldiation from these excessive cable lengths it is however recommended to carefully terminajte
thalg . - I . I R : I = orthisd . ?lotf

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.

NQTE 1 For supply of the EUT's DC power port under test, a dedicated laboratory DC power source, approprigte
(s¢ts of) batteries or also other DC energy sources such as e.g. fuel cell modules can be used, provited that they
allpw for continuous and stable voltage, current, etc.-necessary applicable for power converters under rated outgut
operating conditions, throughout the measurement.

measurement arrangement. It is recommended to select and install odly. such a DC powr
squrce which provides for a good galvanic insulation and also sufficient/RF decoupling of both
D power terminals from the laboratory reference ground plane. Internal decoupling capacitors
atl the DC power source's terminals used for internal suppression ‘of asymmetric disturbances
mpy can provide an unwanted bypass for the common mode 150°Q termination impedance |of
the DC-AN used for the measurements. This-may can cause Saturation effects in the mitigation
filier of the power converter under test, in particular at the operation frequency (i.e. the switching
frequency) of the power converter and its harmonics, which are usually-aleeated in the range
from 2 kHz to some 20 kHz. Saturated mitigation filters.de-however lead to incorrect and invalid
measurement results since the power converter s*not operated as intended during the
measurements. For guidance on prevention of safdration effects caused by the configuration jof
thie test site, see information in Annex E.

Care should be taken when selecting the laboratory DC power source and\installing it in ’1\:

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

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

Where the equipment undertest has more than one DC power port of the same type, the numbger
ofl DC power ports needed to operate the equipment at its rated power shall be connected fto
the DC-AN for the measurements. All other DC power ports shall be terminated with a suitabjle
150 Q common mode termination impedance. Multiple ports galvanically connected in parallel
(sjch as bus bhars) or strips for connection to multiple cables) are considered to represent one
siphgle port only.

=

NQTE 2 _Forthese other terminations, any suitable device can be used. This includes e.g. use of further 150/ Q
neftworks\caccording to CISPR 16-1-2, further DC-ANs as specified in 7.3.2.3, or also use of 150 Q 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

:.

b)Y The EUT arrangement shall be such that the mobile portions of the robot can n&\g)free Y,
as in normal operation, during the test. Q(],
d

moving arm/element of the robot; in this case, the investigation and the results o
from the re-measurement shall be documented in the test report.

d

c)| In the case of a fixed robot, the installation instructions shall be respecte'\o[} all cases. To
ensure stable robot operation, the robot shall be rigidly fixed and one “of the following
electrical conditions shall be fulfilled as required in the installation inqg.uctions:

— remain insulated, or CJ
— grounded to dedicated grounding/earthing point. C)\

15 cm, 40 cm or 80 cm, depending on if the EUT is floQ¥-standing or tabletop and if the
measurement is radiated, conducted with a VCP, or cqg1 cted without a VCP) by means |of
an insulating support that allows the propulsion sy of the robot to move freely. If the
free movement of the propulsion system of the rob tJS not possible when using an insulating
support of the maximum allowed thickness, thisznay be increased, as appropriate; in this
case, the actual thickness of the insulating su@:rt shall be documented in the test report.

d) A mobile robot shall be supported above the ground plaze(s)\ the required height (up fto

Example setups for floor-standing robots a@s own in Figure 6 and Figure 7 (for conduct¢d

and radiated disturbance measurements pectively), while Figure 8 and Figure 9 illustrafte
anp example combination EUT (consistin‘g@f both floor-standing and tabletop/wall-mount unitg).
QS

mallest imaginary circle around
~tpe configuration of the EUT, radius rg

Consider the worst case
The virtual circle boundary of Antenna

the fixed part of robot reference point

Ignore the effect of extendable arm

L = Measuring 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
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AC mains

power input
Qo%ed to
Bonded to ' ground

ground Insulator () ¥ AC mains

(=15) \\ power input

K\) IEC

%
Figure 6 — Example of a typical tes ’&tup for conducted disturbance
measurement on a flo tanding robot system
4\
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<
<
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sh|

Dimensions in centimetres

EUT volume
(ignoring the range of motion -
of the moving elements)
Manipulator
(EUT) / '

(0

CMAD
" (x 3;the one on the AC
mains power of the
manipulator unit is
not visible)

IEC

)
CMADs might not be available for the power rating oﬁ}iameter of the cables of the EUT, or the cable might be

prt. \O
Figure 7 — Example of‘@ypical test setup for radiated disturbance
measurem on a floor-standing robot system

Controll :
| N, : X
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Dimensions in centimetres

Teaching box
(EUT)
Manipulator

Typical Controller (EUT)
spacing

Honded to

I Connector's
ground

height X

X, if X< 40; or
40, if X240
Insulator - Termination
(=15)

Vertical
RGP

‘\&\ P

Wall-mount equipment, such as the controller illustrated at&%&@shall be arranged as tabletop EUT, in accordange
with CISPR 16-2-1.

Bonded @%und

NQTE The robot system illustrated here is a combinz EUT, including both tabletop and floor-standing units.

Figure 8 — Example of a t)\/ﬁi@l test setup for conducted disturbance
measuremen a combination robot system



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

CISPR 11:2024 CMV © IEC 2024 - 57 -

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

baialad
erge —.

Manipulator ‘\-'\

.
)
— Lo

Termination

Turntable

Typical spacing

Insulator
(=15)
IEC

Wall-mount equipment, such as the controller illustrated above, shall be\arranged as tabletop EUT, in accordan

with CISPR 16-2-3.

CMADs might not be available for the power or diameter of the cahles of the EUT, or the cable might be too shorf.

NQTE The robot system illustrated here is a combination EUN, including both tabletop and floor-standing units.

Figure 9 — Example of a typical®est setup for radiated disturbance
measurement on a~eombination robot system

7.6 Load conditions of the EUT

7.6.1 General

Lgad conditions of the equipment under test are specified in this subclause. Equipment n
cqvered by this subclause-gre-te shall be operated so as to maximize the disturbance generated

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

76.2 Medicalvequipment
76.2.1 Therapeutic equipment using frequencies from 0,15 MHz to 400 MHz

All measurements shall be made under operating conditions as provided for in the operati

ce

ot

of

g

mphual of the equipment. The output circuit to be used to load the equipment depends on tlpe

nature or the electrodes with whnich I1t—+s—+te snhall be used.

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
produce the appropriate power dissipation in the dummy load.

to
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The container shall be_placed within the coil with the axis of the container coincident with the

a

M
ci
eq

Al
m

For equipment of the inductive type,measurements shall be made using the cables and co

L
E
/‘:I .
Plane L Plane
| — t
E — L
Horizontal load Vertical load

IEC

= electrode arms and cables

= dummy load

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

dividual measurements shall be made with the dummy load both/horizontal and vertical (s§
gure 10). In each case, the equipment, together with the outputicables, capacitive electrod
d dummy load, shall be rotated around its vertical ,axis during measurements
ectromagnetic radiation disturbance in order that the maximum value can be measured.

TE The following arrangement of lamps has been found suitable for testing many types of equipment in t
Wer range tested:

nominal output power 100 W to 300 W:

four lamps 110 V/60 W in parallel, or five lamps 125 V{60°W in parallel;
nominal output power 300 W to 500 W:

four lamps 125 V/100 W in parallel, or five lamps 150 V/100 W in parallel.

pplied with the equipment for the treatment of the patient. The test load shall consist
vertical tubular container of insutating material, having a diameter of 10 cm, filled to a heig
50 cm with a solution consisting of 9 g of sodium chloride to 1 | of distilled water.

is of the coil. The centres of the coil and the liquid load shall also coincide.

casurements shall be made at both maximum and half-maximum power and, where the outp

uipmentx

| measurements shall be made under all operating conditions as provided in the operati
anual of the equipment.

rcuit can be\duned, it shall be tuned to resonance with the fundamental frequency of the

O—®
wn O

@]
=

Is
of
ht

ut

9

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. are provided,
cqnnection of these services to the equipment under test shall be made by insulatingtubing njot
leps than 3 m long. When testing with the load used in service, the electrodes andjCables shall
bg¢ disposed in the manner of their normal use. Measurements shall be made,at both maximum
output power and at half-maximum output power. Equipment which will normally operate at zefo
on very low output power shall also be tested in these conditions.

Industrial induction heating and dielectric heating equipment should-betested in a configuration
and with a load that is equivalent to actual or intended use. Where the equipment may be
cqnfigured for a variety of loads or the load is not available, the 1oad as specified in IEC 61922
[1R] for induction heating and IEC 61308 [13] for dielectrie~fhieating equipment may be used.
Industrial resistance heating equipment shall be tested with ‘or without the charge, as specifi¢d
by-the-manufacturer in the product documentation.

NQTE A circulating water load has been found suitable for many types of dielectric heating equipment.

Industrial microwave heating equipment shall-éenferm-te comply with the limits of radiation |in
Clause 6 when loaded according to IEC 61307 or with a load used in practice. The load shall
be varied as required to produce maximum power transfer, frequency variation or harmoric
vgriation depending on the characteristics under examination.

76.4 Scientific, laboratory ahd measuring equipment

S¢ientific equipment shall _be"tested under normal operating conditions. Laboratory and
measuring equipment shall\be operated as intended. Any RF output ports shall be terminaté¢d
infa matching non-radiating load.

76.5 Microwave cooking appliances

Mjcrowave coeking appliances shall be operated with all normal components such as shelves
in[place, andywith a load of 1 | of tap water initially at 20 °C + 5 °C placed at the centre of the

lopd-carrying surface provided-by-the-manufacturer with the EUT.

Thetwater container shall be a cylindrical container of borosilicate glass of an external d|amet|er
o T T ; € 60705114t

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.

TPLe start of the measurements according to this document shall be delayed by up to 5.svafter
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 6:3 'when tested

dglivered by the manufacturer under normal operating conditions.-tr—case—of ISM-RElighti
equipment; The EUT shall be operated until the magnetron oscillating<frequency is stabilize
The start of any measurement according to this document shall hence’ be delayed by at legst
1% min.

F

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

For equipment used in medium or high voltage switchgear, the start of any measurements
agcording to this document shall be delayed until switching actions related to the main pr
primary circuit are finished (e.g. switching actions ofrbreakers or disconnectors).

7.6.10 Grid connected power converters
76.10.1 Connection to the laboratory.AC mains or similar load

The power converter under test shall-be connected to the laboratory AC mains network via the
aftificial mains network (V-AMN) specified in 7.3.2.2, whenever possible. If such connectionl|is
ngt possible 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 artificlal
mpins network (V-AMN) spécified in 7.3.2.2.

Connection to an appropriate resistive load is also recommended for power converters solgly
infended for use in-island low voltage AC mains installations which are not connected to anothjer
pyblic low voltage-AC mains power distribution network. For advice, consult the installatipn
inptructions of(the-manufacturer EUT.

Alternatively the AC supply power for the laboratory DC power source-can may be taken frgm
the AC\output lines of the GCPC via the V-AMN without connecting the resistive load. The
ol tput AC power of the GCPC WI|| be used to contnbute to the requwed DC mput power for thiat
GE S

= oS e e >

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 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

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\4998[16]).
Similar to mode 2, but with all corresponding parameter$-(®.g., load) set at
Mode 3 . . . o
approximately the middle of their specified range.
Table 23 — Operation modes for m@bile robots
Operation mode Deseription

Battery charging mode: the battery €harging level is less than or equal to 20 % at the
Mode 1 2 beginning of the test and remaingiless than 80 % for the entire duration of the test; th¢
robot is in charging mode, with\its"main function(s) idle.

Normal operation mode atxatéd load and at rated speed. If the robot cannot operate
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-theé.middle of their specified range.

4 If the robot can be placed in both its,normal mode of operation and in battery charging mode at the same timg
then both mode 1 and mode 2 {ok'mode 1 and mode 3) can be evaluated for compliance with the limits throug
a single test, with the EUT(copinected to AC mains power. The test report shall specify how the EUT wa
placed in both operating mod€s for the test.

o2y

If| based on the-specific design, construction and functionality of the robot under test, it|is
edtimated thathother modes of operation can create significant emissions, then these other
mpdes of operation should also be evaluated, in addition to the modes listed in Table 22 jor
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.

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

- 62 - CISPR 11:2024 CMV © IEC 2024

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 carri¢d
the observed disturbance(s).

7.7.3 Radiated emissions

Of those radiated emissions above (L — 10 dB), where L is the limit level in lggarithmic unifs,
the record shall include at least the disturbance levels and the frequencies of the six highgst
disturbances in each observed frequency range. The record shall jinclude the antennpa
pglarization, antenna height and turntable rotation position if applicable for each report¢d
disturbance. In case of test site measurements, the measurement disfance 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)

s Ground planes

For the measurement of radiated disturbances at.an‘open-area test site (OATS) and in a sel-
anechoic chamber (SAC) and for the measurement of conducted disturbances on any test sife,
a ground plane shall be used.

The requirements for the radiation test'site are given in 8.3 and, for the ground plane for the
measurement of conducted disturbances, in 8.2.

The relationship of the equipment under test to the ground plane shall be equivalent to thfat
ogcurring in use. Except at<d{he-manufacturer’s EUT's intended grounding locations, a flopr
standing EUT shall be insulated from the ground plane by a dielectric material with thickne
oflup to 15 cm. Direct connection to earth (i.e. to the ground plane) shall be done

124
7]

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

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

P

5

T

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
aothaoraican concictant anth A ren o L oo Al toct o He chall kn n+ Icnnl- 0.9 m

T nad olana bt hao 1 1 ith a
greund-plane—but-etherwise—consistent-with—rormal-use—Al-testunits—shal ast0:8

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
ag possible.

The power and signal cables shall be oriented in relation to the ground plane in a mannger
equivalent to actual use and precautions taken with the layout of the)cables to ensure that
spurious effects do not occur.

D
o

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

8.R.2 Measurements on grid connected power converters

8.2.21 Measurement of the disturbance voltage at AC power ports

The disturbance voltage at the low voltage (AC power port of the power converter shall be
measured using the usual method of measurement for disturbance voltages at AC mains porfs,

sde also CISPR 16-2-1.

The disturbance voltage at the ancillary low voltage AC power port of the power converter | if
applicable, shall be measured using the usual method of measurement for voltages at AC maips
pgrts, see also CISPR 16-2-1.

For power converters which cannot be measured with the V-network (V-AMN), the disturbang¢e
vqltage at the low voltage AC mains power port can be measured with the high-impedanc¢e
vqltage probe accerding to CISPR 16-1-2:2014, Clause 5. In this case, the laboratory AC powgr
squrce shall be connhected directly to the AC power port under test. For conditions of use of the
high-impedan€e-voltage probe, see 7.3.3.

Likewise—Alternatively, for measurements on power converters with a rated throughpjut
pgwer 20 kVA, a V-network (V-AMN)-ean may be used as a voltage probe as specified |in
7.4@.4 of CISPR 16-2-1:2014 and CISPR 16-2-1:2014/AMD:2017. The Iaboratory AC power
sgturce DIIGII UU bUIIIICbLUu LU lhc I"\U PpUWTT PUI L unuc:l I.UDL Vla all |||uuuLa||ul:: UI uu pl I I.U \JU M
The inductance-may can be realized by a choke, a power cable length of 50 m, or an |solat|on
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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power conversion equipment intended for assembly into photovoltaic power generating

systems;

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

fo

r 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.

P
of
ar

erated at an operational point for which feeding to the grid or providing output power
other appropriate load is possible. The DC input voltage shall be within the rated gperati

range.

W
cq
v(
ug
m
(s
Si

here the power converter is intended for connection to more than one DC_power string a
nsequently is furnished with more than one DC power port, measurements.of the disturban
Itage shall be performed in sequence at each of these ports. All other)DC power ports n
ed during the respective measurement shall be terminated with a_suitable 150 Q comm
bde termination impedance, see 7.5.3.2. Multiple ports galvanically connected in paral
Lch as bus bars or strips for connection to multiple cables) are considered to represent o
ngle port only.

bwer converters with a rated throughput power > 20 kVA shall be measured while they\afre

to
DN

nd
Ce
ot
DN
el
ne

di

TlLe disturbaneg-voltage at the DC power port of the power converter shall be measured usi

DC-AMN~Which is specified in 7.3.2.3. Compliance with the limits shall be verified f
basuredidisturbance voltage levels of both modes, i.e. for the level of the common mode (CI

sturbance voltage as well as for the level of the differential mode (DM) disturbance voltage|.

If

ne nstalliation structions accompanying the power converter contains iformation that tr

DC power port is solely intended for connection to

th

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

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);

en 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.

C
di

8.
8.

For measurements on power converters with a rated throughput power > 20 kVA, a DC-AN can

b

AC output DC input
|— GCPC —l
) Current flow 777777
AC mains
(grid)
Laboratory AC
filter filter [ AMN DC-AN | | pc fifter °—|

Isolation I l
transformer Current flow

DC power
source

777!77 IEC

Figure 11 — Typical arrangement for measurement of conducted disturbances
at LV DC power ports with the DC-AN used as‘termination and decoupling unit
to the laboratory DC power source

R.2.2.2.2 Compliance criterion

bmpliance with the requirements of CISRR 11 can be shown in verifying that the limits for t
sturbance voltage specified in Table 3'or in Table 5 are met.

2.2.2.3 Measurement procedure 2

2.2.2.3.1 General

used as voltage probe. For an adequate decoupling of the EUT from the DC power sourd

the laboratory DC.power source shall be connected to the DC power port under test via

Cd
by
1=
dq
asy

mmon mode inductance of 90 uyH to 150 yH. The common mode inductance may be realizs
ferrite tubes).cOmmon mode absorbing devices, or a CDN as specified in 6.2.2 and 6.2.3
C 61000-4%6:201432023. Since a CDN according to IEC 61000-4-6 is used only as

shown.in Figure 12.

N

coupling\network, its RF power input port shall not be terminated with a 50 Q resistive load

ne

e,
a
bd
of
a

TE- 1t is up to the operator of the laboratory to ensure that the measurement results obtained with su

h

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

de

coupling of the laboratory DC power source from the measuring arrangement can be found in Annex E.
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The common mode disturbance current at the DC power cable leading to the laboratory
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Plus (Open)

pole ©
. 4 © ®© @

GCPC under
test Minus EUT CDN AE port
pole port

DC power
source

port DC-AN (Open)

2.2.2.3.2 Measurement of the common mode (CM) disturbance voltage

2.2.2.3.3 Measurement of the common mode (CM) disturbance current

Measuring port
(Voltage probe) IEC

Figure 12 — Typical arrangement for measurement of conducted disturbances at
LV DC power ports with the DC-AN used as termination and voltage probe

casurements of the disturbance voltage at the DC power port shall be carried out with t
C-AN used as voltage probe, see Figure 12, Figure 13 and Figure 14.

nverter shall be measured.

C power source shall be measured using a-current probe according to CISPR 16-1-2.

gure 14.

ith the DC-AN, the common mode disturbance voltage~at/the DC power port of the power

hre shall be taken in order not to alter the termination conditions of the EUT when performing
casurements with the current probé. The current probe shall be located a maximum of 30 dm
vay from the DC-AN. The current probe shall also be in place when performing measurements
the CM disturbance voltage(A suitable measurement arrangement is shown in Figure 13 and

ne
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Ferrites/

AC mains Isolation CMAD/
(grid) transformer AC output DC input —>—s}s| CDN
9 GCPC & —

@“"@ B i [I—
DC-AN

:"" AMN :

1 As-a-roltageprobe 1
As a voltage probe
DC power
source —
- Current flow
Isolation
transformer
IEC

NQTE ‘x’ and ‘)’ denote the spacing between the current probe and the DC-AN, and the DC-AN and the ferr|
tube(s) / CMAD / CDN, respectively. Spacing x is < 0,3 m and y is 0,1 m.

Figure 13 — Typical arrangement for measuremernt of conducted
disturbances at LV DC power ports with the DC-AN used as voltage
probe and with a current probe —2D diagram

EUT
>20 kVA

The AMN is used as 0.8m I
a voltage probe AMN -~ i
AC output

E : :
> L2L3 DC input
S LW Current _ Isolation mat
08 m——/4 probe
7 =

Terminal box

The DC-AN is used
as a voltage probe

Terminal box DC cable

Isolation
transformer

DC power supply

i .ggo
mains (grid) |ii G ginput output
(optional) L3 Oﬁ, 5 i Ld
Isolation il L ?,dL
transformer — 4.0 D)
(optional) T

IEC

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.

al
eq

M
b

M|of the RC element shall be connected directly to the body of the equiprient.
When the casing of the equipment is of insulating material, a metal foil*'shall be wrapped around
the handles.

The radiation test site shall be flat, free of*overhead wires and nearby reflecting structurg

su
st

A
ay
m
m

refflected from an object on the perimeter of this radiation test site will be twice the length of t

di

J3 OATS and SAC for measurements in the range 9 kHz to 1 GHz

B.1 General

handles (one artificial hand perhandle) both f|xed and detachable supplled W|th t
uipment.

ctalwork which is covered with paint or lacquer is considered as exposed metalwork‘and sh
directly connected to the terminal M of the RC element.

hen the casing of the equipment is entirely of metal, no metal foil is needed, but the termin

hen the casing of the equipment is partly metal and partly insulating materials, and h
sulating handles, a metal foil shall be wrapped around.thie handles.

fficiently large to permit adequate separation between the antenna, test unit and reflecti
fuctures.

radiation test site which meets the criteria is within the perimeter of an ellipse having a maj
is equal to twice the distance between the foci and a minor axis equal to this distan

basuring equipment are-placed at each of the foci respectively. The path length of any r

rect path length between the foci. This radiation test site is depicted in Figure 15.

ultiplied by the square root)of three-times-of-this-distance. The equipment under test and the

e

Al

fe

Ry
he
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Minor diameter = V3F
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\ Antenna

. Boundary of area defined by
*<_ anellipse. Volume above earth
>« _to be free of reflecting objects.

TE For the values of F (measuring distance), see Clause 6.

Figure 15 — Radiation test site
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I
1

8.

y

IEC

A

For the 10 m test site, the natural ground plane shall be augmented with a ground plane
etal which shall extend at least 1 m beyond the boundarysofithe equipment under test at o
d and at least 1 m beyond the measurement antenna and its supporting structure at the oth
d (see Figure 16). The ground plane shall have no voids or gaps other than any perforatio
nich do not exceed 0,1 A at 1 GHz (about 30 mm).

= \
P <
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1 \

Test upit

Antenna

1

\ 4
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N\
4
| N ,
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-
5

= measuring{distance in m

= (d + 2) m, where'd“is the maximum test unit dimension

= (a + 1) m, wher€ « is the maximum dimension of the antenna

Y

Figure 16 — Minimum size of metal ground plane

3.2 Validation of the radiation test site (Q kHz to 1 GH7)

IEC

of
e
r
hS

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
rTorded 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
pgsitioned at various points in azimuth for both horizontal and vertical polarization.\€are shall
b¢ taken that measurements be taken in the directions of maximum radiation and ithe highest
lepel at each frequency be recorded.

TE At each azimuthal position of the measurement antenna, the radiation test siterequirements specified
.1 are met.

n

©z

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

8.

Measurements may be performed on radiation test sites which do not have the physiqal
characteristics described in 8.3. Evidence shall be obtained-to.show that such alternative sites
will yield valid results. An alternative radiation test site in the'frequency range 30 MHz to 1 GHlz
is|acceptable if the horizontal and vertical site attenuatien measurements made as per 6.3 jof
CISPR 16-1-4:2010/AMD1:20422019 are within +4 dB’of the theoretical site attenuation @s
given in Table 2 of CISPR 16-1-4:2010/AMB14:20122019.

Alternative radiation test sites shall allow forand be validated for, the measurement distange
in[the frequency range 30 MHz to 1 GHz specified elsewhere in Clause 6 and/or Clause 8 |of
thjs document.

8.6 FAR for measurements in-the range 30 MHz to 1 GHz

Alfully-anechoic room (FAR) used for measurement of radiated disturbances in the frequengy
range 30 MHz to 1 GHz shallcomply with the requirements in CISPR 16-1-4.

The use of the FAR i$ nestricted to table-top equipment. The size of the EUT suitable to e
mpeasured in a FAR«isJimited by the validated test volume of the given FAR. The test volume |of
the FAR is validated according to CISPR 16-1-4, and documented in the site validation repoft.

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

the¢ FAR to-skal-size-equipment—see-definition3-47 small EUT (see 3.1.32).

For measurements in the FAR, the test setup shall be, as far as applicable, the same as
dgscribed in 8.3 for measurements on an OATS or in a SAC. Further information on performan
o o . ) . .
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 maki
separate measurements of the vertical and horizontal components of the radiated field. T
height above the ground of the centre line of the antenna shall be the same as the height of t
approximate radiation centre of the equipment under test. The distance between the receivi
antenna and the EUT shall be 3 m.

ng
he
he

ng

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.

9.8 Validation-and-calibration of test site

Te¢st sites shall be validated according to CISPR 16-1-4.

9 Measuring procedure

9.4.1 General

9.4.1.1 General requirements for both group 1 and group 2 quipment
T

e measurements shall take place in free-space conditions,/,e-"the reflections on the grou
shall not influence the measurements, see CISPR 16-1-4.

The usage of absorbers shall be done according to CISPR 16-2-3.

The general measuring procedure above 1 GHz specified in CISPR 16-2-3 should be consult
for guidance. Measurements shall be made\ with the antenna in both horizontal a

sybsequently vertical polarizations. In both gases, the turntable with the equipment under tgst

shall be rotated. It shall be ascertained that,"when the equipment under test is switched off, t
lepel of background noise is at least 10 dB-below the reference limit, since otherwise the readi
mpy can be significantly affected.

9.4.1.2 Flowchart for measurements on group 2 equipment

Aflflow chart showing the measurement procedure is shown in Figure 17.

nd

d
d

ks
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Peak measurements (9.4.3)
(Table 17, 120 seconds, every 30°)

;

Peak < Table 17
limits?

P - P .
Chotceof-tiser-of-tre-stancrard

/ Y

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

Table 18 Table 19

Final restit
< Table 19imits?

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 (greup 2 equipment only)

For microwave ovens, a warm-up period~of at least 5 min shall be performed before t
measurement.

For all measurements, the starting phase of the EUT (a few seconds)-is-te shall be ignored.

Duyring the measurements, the“microwave oven under test is operated at maximum microwa
power setting.

Some microwave oyvens automatically turn to an intermittent operation mode if operated for|

lohg time at their highest microwave power setting. In such cases, the measurement shall
stpbpped for a while to allow cooling down until the microwave oven is able to operate at
mpximum power setting without intermittence.

Dyring the 'measurement, the water load should be exchanged to cold water before it starts
bgil. For load conditions of microwave ovens during the measurements, see also 7.6.5.

ne

a
he
ts

to

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 carriJad
out, see Figure 17.

NQTE 2 In the frequency range 11,7 GHz to 12,7 GHz, in some countries unwanted emissions from\|SM equipmgnt
cap cause radio frequency interference for reception facilities of satellite broadcasting systenis 'even when they
comply with the limits for the final weighted measurements.

9.|:.4 Weighted measurements (group 2 equipment only)

9.4.4.1 General

In|cases where readings obtained during the peak measurement-in the range 1 GHz to 18 GHz
e)xceed the limits specified in Table 17, an additional series af measurements with a weighting
function shall be performed.

In| preparation of the final measurement, the whole freguency range shall be divided into 7 sup-
ranges from 1 GHz to 18 GHz, in accordance with Table 24.

For every subrange where the EUT did not meket the limits of Table 17, identify the frequengy
of| the highest emission level from the peakimeasurements. These frequencies are the centfre
frequencies 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 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 13,475 to 15,925
7 15,925 to 18,0

d _Il\flebalsu1rements in the ISM band 5,720 GHz to 5,880 GHz are excluded, see
able 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).

NQTE A video bandwidth of 10 Hz together with logarithmic amplification provides a level closer to the _averape
leyel of the measured signal in logarithmic values. This result is lower than the average level that would b€ obtainpd
in finear mode.

Measurements with the Log-AV weighting function shall be performed in_the” frequengy
sybranges (see Table 24) where the EUT did not meet the limits of Table 17 around the cenfre
frequencies identified in the previous step, within a frequency span of 20 MHz.

Copmpare the measurement results to the limits of Table 18.

Ifthe EUT passes the measurement with the Log-AV weighting:function (Table 18), then the
final test 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 emission was
found during the preliminary peak measurements. Measurements shall be made at the following
5 kpot frequencies:

o
f, + 5.MAz, f, - 5 MHz,
fo +. 10'MHz, f. - 10 MHz,

where f; is the frequepcy with the highest peak emission in one of the frequency subranges,
dé¢fined in Table 24,5ee9.4.4.1.

Copmpare the megasurement results to the limits of Table 19.

If the EUT passes the measurement with the APD weighting function (Table 19), then the final
tept result is PASS, see Figure 17.

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
direction 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 equipment is inherently capable of emitting levels of electromagnetic radiation that\are
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zardous to human beings. Before testing for electromagnetic radiation disturbance, thel
- equipment should be checked with a suitable radiation monitor.

P Measurement uncertainty

mpliance measurements taking into account the considerations on measureme
strumentation uncertainty.

here guidance for the calculation of the instrumentation uncertainty of a measurement
ecified in CISPR 16-4-2 this shall be followed, and for thesetheasurements the determinati
compliance with the limits in this document shall take/inte consideration the measureme

casurement result and any adjustment of the testuesult required when the test laborato
certainty is larger than the value for Ug|gpr giverin CISPR 16-4-2 shall also be included

r in situ measurements, the contribution-of*runcertainty due to the site itself is excluded fro
uncertainty calculation.

TE When performing measurements atdistances less than 10 m, higher measurement uncertainties-may-haf
be-taken-intoaceount can occur.

btermining compliance with the limits in this document shall be based’on the results of the

strumentation uncertainty in accordance with CISPRX6-4-2. Calculations to determine the
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Annex A
(informative)

Examples of equipment classification 12

A1 General

Many types of equipment in the scope of this document contain two or more types of
in V] ; X inaucti i i i Uctpr
tifiers in addition to its heating coil. For testing purposes, the equipment is defined in terms
the purpose for which it was designed. For example, the induction heater incorporating
miconductor rectifiers is tested as an induction heater (with all disturbances meeting t
scribed limits whatever the source of disturbance) and is not tested as (if /it were
miconductor power supply.

a

e 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-shall-be is identified frgm
these definitions. It will, however, be helpful to users of the documentdohave a comprehensi
lidt of types of apparatus which have been identified as belonging t0 a particular group. This
will also help in developing the specification where variations in‘test procedures-may can be
found by experience to be necessary in dealing with specific types of apparatus.

7 o

The lists of group 1 and group 2 equipment given in A.2.and A.3 are not exhaustive.

Al2 Group 1 equipment

Al2.1 General Group 1 equipment

Gfoup 1 equipment contains—al the equipment in the scope of this document which is not
classified as group 2 equipment.

Gpnreral Examples:

Laboratory equipment
Medical electfical equipment
Scientificcequipment
Semiconductor converters

Industrial 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 power

transfer

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).

A.

A.

3 Group 2 equipment

3.1 General Group 2 equipment

G
fr
th
m

el

amples:

brneral Examples:

3.2 Detailed Group 2 equipment

Microwave-powered UV irradiating apparatus

Microwave lighting apparatus

Industrial induction heating equipment operating at frequéncies above 9 kHz
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

@ Inductive or capacitive power transfer apparatus normally subject to this document, but formi
part of equipment subjectio other CISPR standards is excluded from the scope of this docume

roup 2 equipment contains-alt the ISM RF equipment in which radio-frequency energy in tll1e
quency range 9 kHz to 400 GHz is intentionally generated and used or only used loCally,

form of electromagnetic radiation, inductive and/or capacitive coupling, for the treatment
nterial, for inspection/analysis purposes, or for transfer of electromagnetic energy!

in
of

ng
ht.

Metal melting;\billet heating, component heating, soldering and brazing, afc

welding, arc jstud welding, resistance welding, spot welding, tube weldin
industrialTaser oscillator exited by high-frequency discharge, wood gluing, plas
weldings-plastic preheating, industrial food processing;—biseuit and baking, fo
thawing, paper drying, textile treatment, adhesive curing, material preheatin
short-wave diathermy equipment, microwave therapy equipment, magne
resonance imaging (MRI), medical HF sterilizers, high-frequency (HF) surgig
equipment, crystal zone refining, demonstration models of high-voltage Teg
transformers, belt generators, etc.

E_],
ic
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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 sufficien

ad

where

E(
Ey

Eq

In

for example dB(puV/m). Those results shall be converted info\linearly expressed values (pV/i)

b4

te
r

It

dipturbing effect of radio transmittersi’f the frequency of the electromagnetic radiati
dipturbance is unstable then a panoramic receiver or spectrum analyzer should be used, and
the formula is not applicable.

curately from the expression:

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

is the electromagnetic radiation disturbance (upV/m);
is the measured value of electric field strength (uV/m);

is the electric field strength of the radio transmitter signal (pV/m)
most cases the results of radiated emission measurements aré.expressed in logarithmic un
fore applying the above formula.

evision transmitters having a total amplitude up.te“twice the amplitude of the electromagne
iation disturbance which-is-te shall be measured.

T;Ivde formula has been found to be valid when unwanted signals are from AM or FM sound and

is advisable to restrict the use of the formula to cases where it is not possible to avoid the

ly

ts,
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N



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

CISPR 11:2024 CMV © IEC 2024

- 80—

3 S 3 ETHEEEND
D . -t d D o
2 FPFRo q k)
e D 4] d I | &
() 0 (G “+ O © S
& d 6] o @
[} O D q O 0 o @ 2 +b
L) \“ - oD mm. “ ." O
» P o . d OB
T O .w mu € Q QU “ P : .mw .
$ N EE R T
3 Ty %2 b O
p a A - > D
e Q 2 \ D O ¢ & 5 ¢ @
» B d 3
d »! \ “. 5 D & D . hm
2 O d Z.2 O L ®
] 0 T o - D +
>V = O -
& I D ._,.o.nvwam QT g .Mw
) . DPEE QT <
&£ - rarfild D
s & g QL &5 2 A 5 &
L d Y- q Q‘ ORE "]
& ¢ D oI 2% by
X Gt P T Mw QY I« &
« D - b J e &
2 o c 2o D .‘.. 5
) d C e
L (0] D @
e D .. mW T ] . d WW\
T = ) e s O .|w =
§ : ) ¢ ® :
C L g O o ]
T .-., d .Mm @ S mm
L ») >
£ 88 02407 0E5
[0) > a (V) L +b .. ©
o QTP g E D
T © - T O 2 nw 5 mUu.
C rarfit ) r
2 Q- - oo Q ®
) T d D 5 -
¢ : @ g ® L S @
L q D
Mu o P oL © ) “ [en
> £ [on ]
e g Q P @ & E
+F 5 S ODELFPD
[and @ = m“
- 5 @ L D O D c
L c a [ORE o Bl ©) prur)
Nen o T 5 PN 5 B
T O & E s 2 o v 9
® T g b d - £ 0
b & R o | D -
o = 2TLL ~F @
jen & O Mw G mm
(3] ® g B J 5 X
£ B o) d
D F d h..v, Q3 D mu
= 1 &b r
o 2 q T$DF 2T &,
mw d T HT ..mw T O ¢
o) 9 [ B¢V Il o JRC 4 O F ¢+
®© o P MW h .- mu g :n.w
T £ g b o
[©) : “. o < § ¢ g 7 [0}
35 & - & = o ®
P® 3_. D - nw Q “ a P 7
o 5 5 OX &6 [ & O
® b & g P Q. £ O D
q N
@ T d > D LD D -
LS = - - e
6. JLBO <LoTOE DX D



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.
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C.

Annex C
(informative)

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

1 General

a
|
in
dq
Of
ar
IT]
to

Cc

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

d local control of radiated RF disturbances at the place of operation of individyal
M RF applications. The respective provisions of the ITU relating to usual residential and/pr
dustrial environments are recognised by CISPR and incorporated into the main bedy of this
cument. Apart from these provisions, additional ITU provisions—may can apply for the
eration and use of individual ISM RF applications in particular environments, i‘e;-in "particular
eas”, which are not addressed in the main body of this document. The CISPR regards thege
U provisions and their national derivatives as recommendations since they-may can only apgly
individual ISM RF applications used in particular areas under in situconditions.

2 Recommendations for protection of safety-related. radio services

lejel spurious and harmonic signals in bands used for _safety-related radio services. A list jof

It/l RF equipment should be designed to avoid fundamental*operations or radiation of high-

these bands is provided in Table C.2.
NoTEFor the protection of specific safety-related radio services, in particular areas, an
individual installation can be required to meet the limits specified in Table C.1.
Tlable 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 outer facq
Limits of the exterior wall outside the building 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 7504 30 - 10
108¢0)137 30 - 10
242,95 to 243,05 37 - 10
328,6 to 335,4 37 - 10
JoU 10O T ZTO of - 1LY



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

- 82 - CISPR 11:2024 CMV © IEC 2024

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

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)

173510 2,790 5
,090 55 to 2,091 05
,021 5 t0 3,027 5
,122 10 4,210 5
,678 5 to 5,684 5
,212 t0 6,314
,288 to 8,417
12,287 to 12,579 5
16,417 to 16,807
19,68 to 19,681
2,375 5 to 22,376 5

Mobile distress frequency

Emergency position indicating radio beacon (EPIRB)
Aeronautic mobile (search and rescue operations)
Mobile distress frequency

Aeronautic mobile (search and rescue operations)
Mobile distress frequency ,\°(1/
Mobile distress frequency '\
Mobile distress frequency
Mobile distress frequency
Maritime safety information (coastal areas and shipbo@nly)

Maritime safety information (coastal areas and ship rd only)

6,1 to 26,101 Maritime safety information (coastal areas and Qpboard only)
0 to 520 TETRAPOL
4,6 to 75,4 Aeronautical radionavigation (marker bea@%)
108 to 137 Aeronautical radionavigation (108 MH 118 MHz VOR, 121,4 MHz to 123,5 MHz
distress frequency SARSAT uplink, 78 MHz to 137 MHz air traffic control)
136 to 200 Project 25 R
136 to 174 EDACS A ®$
156,2 to 156,837 5 Maritime mobile distress fQ}ruency
42,9 to 2431 Search and rescue (SA\@AT uplink)
28,6 to 335,4 Aeronautical radip%bgation (ILS glideslope indicator)
60 to 520 Project 25 N
80 to 385 Air-Ground-Ai[ operation (AGA)
80 to 430 TETRA1
80 to 512 ED
90 to 395 i Qund-Air operation (AGA)
99,9 to 400,05 [CRadionavigation satellite
06 to 406,1 %‘Search and rescue (emergency position-indicating radio beacon (EPIRB), SARSAT
Q uplink)
10 to 415 Q‘ GoTa
10 to 43 Qv CDMA-PAMR
20 to GoTa
50.10.470 TETRA1; CDMA-PAMR
5 457.5 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 1 525 IDRA

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

1545 to 1 559 Aeronautical mobile satellite (R)

1559to 1610 Aeronautical radionavigation (GPS)

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

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

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

1850 to 1910 GoTa

1920 to 1 980 GoTa

1930 to 1 990 GoTa

4110t0o 2170 GoTa

4700 to 2 900 Aeronautical radionavigation (terminal air trafffe/control radars)

4900 to 3 100 Aeronautical radionavigation (radar beacens — coastal areas and shipboard only)

4200 to 4 400 Aeronautical radionavigation (altimeters)

g 000 to 5 250 Aeronautical radionavigation (mictgwave landing systems)

g 350 to 5 460 Aeronautical radionavigation (aixborne radars and beacons)

g 600 to 5 650 Terminal Doppler weather ra@ar — wind shear

9000 to 9 200 Aeronautical radionavigation (precision approach radars)

9200 to 9 500 Radar transponders foimaritime search and rescue. Maritime radar beacons and
radionavigation radats. Airborne weather and ground mapping radar for airborne
radionavigation,‘particularly under poor visibility conditions

13 250 to 13 400 Aeronautical, ragionavigation (Doppler navigation radars)

C|3 Recommendations for protection of specific sensitive radio services

For the protection‘of specific sensitive radio services, in particular areas, it is recommended [to
ayoid fundamental operations or the radiation of high level harmonic signals in the bands. Some
examples ofithese bands are listed for information in-Annrex-G Table C.3.

NQTE Fonr the protection of specific sensitive services, in particular areas, national authorities can requegst
additionall suppression measures or designated separation zones for cases where harmful interference—may cpn
ocpur.
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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
25 10 5,45 Amateur radio Services
,00 to 7,30 Amateur radio services

10,100 to 10,150
13,36 to 13,41
14,00 to 14,35
18,068 to 18,168

Amateur radio services
Radio astronomy
Amateur radio services

Amateur radio services

1,00 to 21,45 Amateur radio services Q~
4,89 to 24,99 Amateur radio services %Q
5,5 to 25,67 Radio astronomy C)\
8,00 to 29,7 Amateur radio services Cs)\
9,3 to 29,55 Satellite downlink (Amateur Radio Satellite S@%s)
7,5 to 38,25 Radio astronomy \
0 to 54 Amateur radio services K&
0,0 to 70,5 Amateur radio services \(\Q)
3 to 74,6 Radio astronomy $\'
137 to 138 Satellite downlink A\Q)
144 to 146 Amateur radio serviceso
145,8 to 146 Satellite downlinlf AE:.ateur Radio Satellite Services)
149,9 to 150,05 Radionavigati ellite downlink
40 to 285 Satellite downlink
22 to 328,6 Radio omy
00,05 to 400,15 Stal@grd frequency and time signal
00,15 to 402 r@eilite downlink
02 to 406 “Satellite uplink 402,5 MHz
06,1 to 410 O Radio astronomy
30 to 440 ?9~ Amateur radio services
35 to 4 Q Satellite downlink (Amateur Radio Satellite Services)
08 &&Z Radio astronomy
1 to 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 559to 1610 Satellite downlink
1610,6 to 1 613,8 Spectral line observations of OH radical (radio astronomy)
1660to1 710 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) A
3 332 to 3 339 Spectral line observations (radio astronomy) O@
3 345,8 to 3 358 Spectral line observations (radio astronomy) b‘
3 400 to 3 475 Amateur radio services Qq/
3 400 to 3 410 Satellite downlink ,\f]/
3 600 to 4 200 Satellite downlink '\

4 500 to 5 250

Ln

650 to 5 950
650 to 6 675,2
250 to 7 750
025 to 8 500
10 000 to 10 500
104 50 to 10 500
10 600 to 12 700

[o'o N EN o))

14 470 to 14 500
15 350 to 15 400
17 700 to 21 400
41 400 to 22 000
42 010 to 23 120

43 600 to 0
24 000? 500
31? o 31 800

oo

/e

K

4 500 MHz to 4 800 MHz: Satellite downlink

4 800 MHz to 5 000 MHz: Radio astronomy C)\%
5 000 MHz to 5 250 MHz: Aeronautical radionavigae%u
Amateur radio services

Radio astronomy

Satellite downlink \§\
Satellite downlink Q:\
Amateur radio services \\S\
Satellite downlink $

)

10,6 GHz to 10,7 GHz: Radhd astronomy
10,7 GHz to 12,2 G

12,2 GHz to 12 K@i&
Spectral line o

Radio a@uomy
Sat in

ownlink

atellite downlink
Direct broadcast satellite

rvations (radio astronomy)

cast satellite (Region 1 and Region 2)

b~
722,01 GHz to 22,5 GHz: Radio astronomy 22,5 GHz to 23,0 GHz: Broadcast satellite

I (Region 1) (22,81 GHz to 22,86 GHz is also radio astronomy) 23,0 GHz to 23,07 GHz:
Fixed/intersatellite/mobile (used to fill in the gap between frequency bands) 23,07 GHZ
to 23,12 GHz: Radio astronomy

Radio astronomy
Amateur radio services

Radio astronomy

-

o ta 00 Fal
[oavans svavan avanvavanvavav)

38 600 to 40 000
above 400 GHz

Py H s
nauryu aDlIUIIUIIIy
Radio astronomy

Numerous bands above 400 GHz are designated for radio astronomy, satellite
downlink, etc.
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0283 5 Q. 528 5 Aoronautical radignaviagtion (non diractional bogacaong)
=4 < 7



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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4 CM itormination imnadanca ot tho LT ~ort _nhacg aot snocifiod
T T e T

8 CM-insertionlossof AE portto EUT port > 20-dB-at 150 kHz {asymmetrical 50-Q system);
. . A )
40 dB/decade
9 DM-insertiontossof AE portto EUT port > 20-dB-at 150 kHz

bt he o e e i e po o dlndbend lnde s codne e d o Do oo e o o B0 e b e
nefwo described—in—ClSPR 16 or—yse h—measuremen a o oltage—d.c—powerpo of GCPC for
_k Amn of nractical imnlementation of DC-ANM
o
b= A | A
o o 1
] O ! O
E i
E ! ]
] ) C, 2
P | P
s . g
© | 47nF T
) | 5
c | Cs —
[ T (]
] | I 1 t
P = | " 330nF 2
& LS " £
X =
|
% I |47nF 2
0 |
o |
5 |
(0]
o O—— O
> B | B
o R |
Reference Ground

DC-AN with Z¢y =150 Q, Zpy =100 Q. T1, T2 and T3 all terminated with 50 Q.
Unsymmetrical voltage signals (-20 dB) available at T1 and T2.
Common mode voltage signal (-20 dB ... -24 dB depending on R ;) available at T3.

9002 <R; <1 500 depending on the losses in the reactive el ts in the realised
circuit to match the required impedance tolerance over the whole frequency range.

IEC
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i I's Rz ]
L SN . R —"

______ 2¢
r |

c R, |

| i |
—————— P

Additional |

filter sections c Ry [
| |if required
=l 1'5
I" ______ i = J
I 2 H

Measuring apparatus { . =

P is the connection for apparatus under test
1 for the symmetrical component
2 for the asymmetrical component IEC

L1 A-EUT
L ]
Switch position:
1\ shape A
2 \shape B
3 Y shape (CW) =]
4 Delta shapa'(DM) -
A
© 5
Cs REC
47n <
B L3
C4 —
§ 2 |—> = R — TR1 | I_ a GND
7 @ 3300 z
z 0]
CE
— [=]
47n g
B
o)
R&
50 [
GND GND  GND ca
L2 T B-EUT
L + O
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A-PV-GENERATOR A-EUT
S1 position: _LCG
1-A(mode A) T
2 - B (mode B)
—_-:::nF L I 3-CM (common mode)
4 - DM (differential mode)
=3 BNC_OUT
GND 220nF
c2
-44nF [] e
o]
S T

B-PV-GENERATOR

B-EUT

e e e Wittt |
[EEFORT 11 | [EUTPORT ]
_l- 700uH 330uH 1
= OO LT ™
' -L 4700pF % 2 -L 1F .

POWER | IMHFI | power
INPUT ! ' QUTPUT
| 4700pF Iiiu: 13F 7004H 3304H |
= T T 7] T -

1 1
1 1
1 1
1 | 1

. il

L =
1 " |1
1 Ah—e |
I k=3 =33 I
1 g g2 )
1 1
) 1
1 1
1 1
1 I
1 :

1

1

1
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Annex D
(informative)

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

1 General information and purpose

For measurement of disturbance terminal voltages on grid connected power converters (GCP({)

in

(see Definition 3.1.15), connection to an appropriate laboratory DC power supply is ngcessalry

of
SQ

The DC power is fed into the DC input power ports of the GCPC, and not consumed in the
G[CPC, and so almost completely converted to AC power and output to the AC side. If the AC

pq
(of:
b
is
us
ef
(B

D

D

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

Si
of
us
in

21 Block diagram of test site

ended for supply of electric energy into AC mains grids and similar AC mains installatiops

the DC input side of the GCPC, while connection to an appropriate laboratorytAC powger
urce or AC mains grid is necessary on the AC output side.

wer output from the GCPC is not consumed by a resistive load etc{)the AC power current
n reversely be carried into the laboratory AC power source, and so’the equipment-may can
damaged. In addition, there are some countries where reverse power flow into the AC maips
restricted or prohibited by national law and regulations. Thus, the global setup of the test site
ed for the measurements needs attention, and a proper and. appropriate setup-may can evén
able simplification of the test arrangement and configuration for the equipment under tgst
UT). Examples of suitable setups for the test site are described below.

2 Setup of the test site

st
e having a configuration as shown inlEigure D.1 orin Figure D.2. For this setup, the AC outpjut
the GCPC is connected to the AC\input of the laboratory DC power supply through the V-AMN
ed in the measurement arrangement. The laboratory DC power supply converts AC powgr
o DC power, and it is supplied to the DC input of the GCPC. Thus, the current circulates frgm

the AC output to the DC inputvof the GCPC. The advantages of this site configuration are thfat
the DC power supply consumes the AC output power of the GCPC, and so a resistive load|is
ngt required to prevent"AC power currents from flowing into the laboratory AC power source,
AC mains AC current
flow
Laboratory . EMI |
@— AC power 1— filter | Resistive load | AC output| o~ £C input
source J_ (optional) l— (EUT)
iTransformeri AnAAL e an | =1
AC input r ! (optlonal) i TRIVITY I=a—armay I
Change in |
elEorey | electrical = Reference ground
— system
DC outputl EMI
— | filter —_—
J_ DC current flow
= IEC

Figure D.1 —Setup-of the testsite (Case1)—2D-diagram Test setup for Case 1

(schematic)
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Resistive
load
(optional)
EMI-flter 7///
Laboratory K
AC power source Transformer
(optional)

/,Change in electrical system

EMIfilter

AC mains
(grid) Lﬂﬁput

DC power supply
Qutput
Q

IEC

NQTE The distances defined as ‘x’ and_42A%A the diagram refer to those as detailed in CISPR 16-2-1:2014 a

Cl

F

C
lo

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

bnsequently, the laboratory AC power source-needs—te shall provide only the total pow,
5ses in the test arrangement, once the measurements are started. Because the laboratory A

pgwer source is used; its AC voltage and frequency can easily be adjusted conforming to ttlle

specifications fof thé AC output side of the GCPC. Reverse AC power current does not flow in

th

D
T

e AC power<source, and so it cannot be damaged.

2.2 DC power supply

e-laboratory's DC power supply shall have enough output power to operate the GCPC at

gure D.2 —Setup-of the test-site (Case-1)—3D-diagram Test setup for Case 1 (3D viey)

hd

er
Cc

(o]

necessary. In case of the test—erte setup as shown in F|gure D 1 orin Figure D.2, the electncal
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

Op-the-other-hand,—There are some cases where each electrical system cannot basically e
mptched, such as three-phase input of the DC power supply with a single phase AC output jof
the GCPC (EUT), etc. {There is also the reverse case}. In such cases;ihe AC output of the
G[PC cannot directly be connected to the AC input of the DC pawer supply as shown [in
Figure D.1 and Figure D.2. In this case, another resistive load is connhected in parallel with tme
laporatory AC power source as shown in Figure D.3 and Figure‘D.4 and the AC power of the
G[PC (EUT) shall be consumed by that resistive load. As a result, the resistive load prevents
the AC output power current of the GCPC from flowing reversely into the laboratory AC powgr
squrce, if it has enough power to exceed the maximum AC’output power of the GCPC.
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Figure D.3 —Setup of the test site (Case 2} — 2D diagram Test setup for Case 2

(schematic)

) Resistive
load

Laborat .~ EMIfilter
aborato) »
AC powe| me
AC main ?

(gridy Input ~ Output

EMI-filter

DC power supply

$gput Output
AC mains (grid) 71/ 'Q
(optional) !

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.

IEC

Figure D.4 — Test setup for Case 2 (3D view)
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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.

AC mains

(grid) : ACf(I:urrent

! ow
< EMI | - _
@ filter | | AC OUtFiU_t GCPC £C input
A
" mai_”s e — Reference ground

(optional) i

(,':; “l DC power EMI

s =TT supply —| filter [ |

- AC DC DC current flow

input L output

= | IEC

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

(sehrematic)
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EMI-filter

DC power supply

Qé,nput
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AC mains (grid)
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IEC

TE The distances defined as ‘x’ and ‘y’ in the diagram refer to those as detailed in CISPR 16-2-1:2014 a

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

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

hd
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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

Mpst types of power converters use operation or switching frequencies in the range of'acouple
ofl 100 Hz up to 25 kHz. The measurement results obtained in the range of interest(#50 kHz to
30 MHz) are sometimes seriously invalidated by the effective total commofiymode (CIM)
impedance of the whole DC power supply chain in the test environment in the range of abolut
500 Hz to 150 kHz. If the operation frequency of the power converter underitest coincides with
the frequency of the series resonance dip(s) in the effective total €ommon mode (CM)
impedance in the whole laboratory DC power supply chain, excessive EMdisturbance currents
mpy can appear at the operation frequency and-may can saturate the\built-in EMI filters (as e/g.
cqmmon mode chokes) in the EUT. Consequently, it will ,cause serious performange
degradation of the filters in the measuring frequency range 150-kHz to 30 MHz. Performancge
de¢gradation of the filters means that excessive RF disturbance levels will be recorded causing
the power converter under test eventually to FAIL provings.compliance with the requirements
specified in this document.

Itishat can be said that such mode of operation of ppwer converters prominently deviates frogm
operation conditions in normal use. Hence additional countermeasures should be taken [at
tept site configuration level in order to operate.the power converters as intended in normal usle,
in tests according to this document.

As a matter of course, CM decoupling.capacitors shall be employed, in conjunction with suitable
sgries inductors, as LP-filters decouple the termination impedance at the EUT port of the

quency characteristics of the CM termination impedance of the AN in the range 9 kHz fto
180 kHz, consult the.specifications provided by the manufacturer.

Considering .new mitigation of common mode RF currents in the whole laboratory DC power
sUpply chainat the test site, this mitigation and involved additional CM decoupling capacitolrs
and common mode chokes (as e.g. in the EMI filters at the site)-may can interact with the
characteristics of the built-in LC LP decoupling filter of the AN, and-may can cause frequengy
shifts, of the series resonance dip(s) of the effective total common mode (CM) impedange

H A + + ELLTE 4 £ 4l AN
e lJUllUll\JcU dAl 1T U1 PUIL UT IO /A\IN.

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.

If
di
th
al
to

1

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

excessive levels of disturbance are observed during measurements of conducted

sturbances at LV DC power ports of power converters in the range 150 kHz to 30 MHZz}\th
Is-may can be caused by saturation effects appearing at the operation frequency of(the EYT
ocated someplace in the range below 150 kHz. To avoid such conditions, it is recommendégd

observe the guidance given below.

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

F
n

of

CISPR 16-1-2:2014 and CISPR 16-1-2:2014/AMD1:2017,—or—accopdifg—to-Annext-of-this

standard.

Apply good test site engineering and check whether the whole.measuring instrumentati
(DC-AN excluded) and test site configuration are suitable for use with measurements

power electronics operated in switching mode conditions at operating frequencig¢

(fundamental frequencies) allocated in the range below 150 kHz. Depending on t

implemented technology and nominal power throughput, power converters—may can u$
fundamental or switching mode frequencies in the range from a couple of 100 Hz up to abgut

150 kHz.

Whenever possible insert additional common*mode (CM) absorbing devices such as ferrite

tubes, CMADs or also 150 Q CDNs according to IEC 61000-4-6, between the AE port of t

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 series
the laboratory's common mode gutrent circuit. In any case, one should check the efficien

of the added common mode (rejection devices, since for most of them one will not find

specifications of technical characteristics in the range below 30 MHz.
Avoid coincidence of the~fundamental or operating frequency of the power converter und

test with the frequengy,-of the series resonance dip in the CM impedance of the whdle
DC power supply chain consisting of the laboratory DC power source, the EMI filters us¢d

in the installationCefthe OATS or SAC, and the AN. The frequency of the resonance dip
the CM impedance of the power supply chain can be shifted by changing the capacitan
of the effective CM decoupling capacitor. Addition of external CM decoupling capacitors

recommended at the interface between the AE port of the AN and the laboratory DC power
supplygoft allocated in the test environment. Be aware that a line of capacitors with differz‘nt

capacitahces—may can be needed if the testing business comprises power convert

implementing various technologies, power throughput classes and the like. Remember th

the*operation frequency-may can be allocated someplace between a couple of 100 Hz up
Ahout 1650 kil—

ne

to
Cy

er

in
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s
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to
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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

re

peatable 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.

An obvious countermeasure for prevention of these additional contributions to the total effecti

R
th

sypply port allocated in the test environment,

This decoupling loss can be increased- by insert of additional series inductors (preferrg
cquntermeasure) and/or by employmeént of additional CM decoupling capacitors at the interfa
between the AE port of the DC£AN and the laboratory DC power supply port allocated in t:I:e

in
te
C

E

If
to

pd
decoupling‘capacitors the DC power source and EMI filter are equipped with can be neglecte]
F;rr suth-additional decoupling, extended lengths of DC power cable could be used too,

a

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

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

I (¢) IO+ 0+ ()

IEC

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

- CM current at the operation frequency of the power converter under test-is-te shall increa
e CM decoupling loss in between the AE port of the DC-AN and the laboratory DC pow

st environment (countermeasure for shifting the frequency of the series resonance dip in t
M termination impedance at.the EUT port of the DC-AN).

3.2 Insert of series.inductors (or common mode chokes) in the laboratory's DC
power supply’chain
some suitablecEMI clamp devices etc. which attenuate the common mode RF current in 9 kK

150 kHz arédnserted between the AE port of the DC-AN and the laboratory DC power supg

ranged to form an air coil.

rt allocated™in the test environment as shown in Figure E.2, the capacitances of the

iz
ly

d.
f
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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
mpde RF current in the range 9 kHz to 150 kHz-may might not be availablerfrom the market.
Preferred measure should hence be insertion of series inductivities.

As$ mentioned above, because the effective magnitude of capacitancelof decoupling capacitors
ofl all the laboratory measuring systems including the laboratory (DC power source-may cgn
cguse saturation effects in mitigation filters the transformer-less<power converter is equippéd
with, it is necessary to use laboratory DC power sources and EMI filters with low capacitance
cqmmon mode decoupling capacitors only. Observe however that use of CM decoupling
cgpacitors with low capacitance only-may can also reduce suppression of RF disturbances
generated by the laboratory DC power source. If extremely large RF disturbances occur duripg
type tests on transformer-less power converters whichare thought to be caused by saturatipn
of|the built-in mitigation filters, then it should be considered to use batteries as DC power sourge.

E|3.3 Employment of additional common,mode decoupling capacitors at the
interface between the AE port ofithe DC-AN and the laboratory DC power
supply port allocated in the test environment

For an increase of the decoupling lgss between the laboratory DC power supply chain and tme
measurement arrangement additional CM decoupling capacitors can be connected between the
AE port (i.e. the decoupling circuit) of the DC-AN and the laboratory DC power supply port
allocated in the test environment as shown in Figure E.3.

Additional

blocking capacitors
Laboratory. GCPC

DC powersource EMI filter / DC-AN (EUT) AMN

I BRI

P .

p=4

IEC

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 {{{is
reisonant frequency.
& i DC-AN common mode impedance characteristics
g 500
N
450
400 e e T
{
+——— 4+ —— —— T T TN
300 8 I
)
250
9 kHz to 150 kHz A
200 ! ~
150 \ \ r\\\¥ ‘*: N ——— g |
\7 \ / - | ) TN
100 \ // j
0 I O | .
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 —
Magnitude-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 becomes
a problem, occurs because a large common mode current flows in case the resonant frequengy
(20 kHz) coincides”with the operating frequency of the power converter (EUT). However, the
reisonant frequeney is practically determined not only by the DC-AN, but also by the comm¢n
mpde impedanece characteristics of all of the instrumentation used in the whole laboratory OC
pgwer supply'chain including the DC power source, installed EMI filters and the like.

instfumentation coincides with the operating frequency of the power converter and so lar
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.

In| case the effective resonant frequency caused by all of the laboratory measurixg
e
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Figure E.5 — Prevention of saturation of mitigation filters
by use of additional decoupling capacitors

other words, if the measurement results in case the capacitance of decoupling capacitors
creased are the same as those in case it is unchanged,
casurements of conductive disturbances have correctly been performed.

ith exchange of hardware components in the DC-AN, it is possible' to increase or decreasg
e capacitance of the CM decoupling capacitors by setting upswitches for switching seri¢
d parallel connection of these decoupling capacitors as shewn-in Figure E.7. However, su¢

is

it can be concluded that the

basure cannot be recommended for application in normal laboratory practice since possiljly
blating the calibration of the respective DC-AN. However, switched-type combined external
M decoupling capacitors can be used, if-necessary applicable. Application of such capacitors
Il always shift the series resonance of the DC-ANinternal LC decoupling filter to lower
quencies than found in the manufacturer's specifications.
< A DC-AN common modé impedance characteristics
8 500 ~
N % C
450 =
400 N
350
300
250 "
| 9 kHz to 150 kHz
200 > j :
100
Increase in \ /
50 p HY B
of dec_oup\ing ‘\ \/ b A / capacnance of
0 capacitors | \,‘ I P decoupllng capacnors L -
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
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Figure E.7 — DC-AN circuit example where capacitance of blocking
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F.

Annex F
(normative)

Additional requirements for equipment with radio functionality 18

1 Configuration of the EUT during emission tests

For the non-radio function, the configuration of the EUT shall be according to the requirements

S

The radio function shall be configured consistent with normal operation of the

cd
ch

—
=
Q)

as

af
is

W

in

F

F¢r conducted emissi

aq
b4

For radiated emissions, the EUT with the radio functioRQ tandby or receive mode shall I

eclfied n r7.9. A

nfiguration(s) used shall be recorded in the test report together with the rational&for the
oices. Q

TE 1 The transmit mode of the radio function is part of the assessment under the appro r%té radio regulatio]

blicable to the radio technology used.

TE 2 To prevent saturation of the measuring receiver, the good practice is to inc# filter(s) rejecting the rad
nsmitter frequency in the measurement chain. C)\

2 Radiated emissions << o

sessed against 6.2.2, 6.3.2 or 6.4.2 as appropriate‘\&

Alternatively, the EUT may be assessed with th \@%}o function in transmit mode. In this casle,

emission failing the limit of 6.2.2, 6.3.2 or 6:4.2, as appropriate, may be ignored provided
demonstrated that it originates from the r&@o portion of the EUT.

hen applying Table 10 for determ\illﬁ% the highest internal frequency of the EUT, t:re
frgquencies of the radio equipment (icg: r

radio device, radio module, or radio assembly/circui
Cluded in the EUT) shall also b@ sidered.

3 Conducted emisé@%s

, the EUT with the radio function in standby or receive mode shall
A1, 6.3.1, 6.4.1 or Table F.1, as appropriate. Alternatively, the EUT m
radio function in transmit mode. In this case, an emission failing the lin

sessed against
assessed wi

of

6.2.1, 6.3. .1 or Table F.1, as appropriate, may be ignored provided it is demonstratg
at it origi from the radio portion of the EUT.

. The

be

(o]

pe

it

y

he
gy
nit
pd

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)
MHz
Detector Detector Detector Detector
97 to 87 @ 53t0432 84to74° 40to 302
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
0,15t0 0,5
849742 40to 30° 74 10 64 2 30t0 202
Average Average Average Average \X
87 43 74 30
Quasi-peak Quasi-peak Quasi-peak Quasi-@
0,5 to 30 t
74 30 64 (LB‘)
Average Average Average n@ erage
a8l decreasing linearly with logarithm of frequency '\'\’ .V
L|mitations and restrictions: Q~
The application of the voltage and/or current limits is dependent on the measurenG;DQprocedure used. Refer {o
CJSPR 32:2015/AMD1:2019, Table C.1 for applicability. C)\
Ekcluding measurement uncertainty, all other elements within CISPR 32 shalléfollowed, including but not limitgd

—

q selection of test method, test configuration, cable characteristics.

Z

OTE The voltage and current disturbance limits in this table consider'the fact that the antenna port under teg
dq presented with a common mode impedance of 150 Q. Thus, the%qo limits are interrelated by: V' — I = 20 log

50 Q) = 44 dBQ, where ¥ and [ are in logarithmic units (i.e. dBﬁQband dBuA, respectively).

—_

—
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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

14

produced by robots.

Some definitions related to equipment containing radio functionality are added as
respective requirements are introduced in this standard (see also definitions 3.1126, 3.1.27
and 3.1.28).

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

Information regarding wired network ports are introduced as this.‘edition newly contains
requirements for this port.

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.

Requirements for wired network ports are introduced in order to consider the potential jof
this port to produce relevant disturbances. Therrequirements are taken from the geneiic
standards IEC 61000-6-3 and IEC 61000-6-4, which is inline with the approach given [in
IEC Guide 107.

This edition introduces limits for radiated disturbances above 1 GHz, for Group 1 equipment.
This introduction considers the “technological evolution of equipment with havirLg
components producing radiation in-this frequency range, and also considers the approag¢h
described in IEC Guide 107. Fhe limits for the radiated disturbances correspond to thoge
used in the generic emission ‘'standards.

The term "type test" is nolonger used in this document because measurements as specifi¢d
in this standard can pbe-done for any reason a user wish to do. Consequently, informatipn
about statistical assessment is removed. The respective information can be found on the
CISPR B dashbhoard.

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.

WHhen measuring robots, information is needed which operation modes shall be considered,
firstly in order to give guidance to users and secondly to improve reproducibility.

12

13

14

15

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

17

1§

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.

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.

A elarifi coone ctandard that Ao it aantain N b IO

Aeeordirgto-the—<clartfieationtrthe scopeofthisstandardihatcquipment-containirgra
functionality is also subject to this standard, some requirements are introduced how [to
measure such 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

FOREWORD

1)| The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationtcomprisipg
all national electrotechnical committees (IEC National Committees). The object of IEC is to promete‘international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”). Thgir
preparation is entrusted to technical committees; any IEC National Committee interestéd. in the subject dealt wjth
may participate in this preparatory work. International, governmental and non-gover@mental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with thénternational Organization for
Standardization (ISO) in accordance with conditions determined by agreement-betWeen the two organizations

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

3)| IEC Publications have the form of recommendations for international’ use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are matle to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or for any
misinterpretation by any end user.

4)| In order to promote international uniformity, IEC Natignal Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their natiohal and regional publications. Any divergence betwegn
any IEC Publication and the corresponding national grregional publication shall be clearly indicated in the lattgr.

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

6)| All users should ensure that they have the-Jatest edition of this publication.

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

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

9)| IEC draws atteption/to the possibility that the implementation of this document may involve the use of {a)
patent(s). IEC/takes no position concerning the evidence, validity or applicability of any claimed patent rights|in
respect 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 represgnt
the latgstinformation, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shallgnot be held responsible for identifying any or all such patent rights.

Infernational Standard CISPR 11 has been prepared by CISPR Subcommittee B: Interferenge
relating to industrial, scienfific 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/recei
functions;

d) introduction of definitions for various types of robots;

24

ve

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:

Draft Report on voting

CIS/B/831/FDIS CIS/B/837/RVD

Fdill information on the voting for its approval can be found in the report on voting_ ihdicated |i

the above table.
The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Paft 2, and developed

agcordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives,-I[E€ Supplement, available
atl www.iec.ch/members_experts/refdocs. The main document types developed by IEC afe

dgscribed in greater detail at www.iec.ch/publications.

This document has the status of a Product Family EMC standard in accordance with IHC
Glide 107, Electromagnetic compatibility — Guide \to the drafting of electromagneii

cqmpatibility publications (2014).

The committee has decided that the contents ofithis document will remain unchanged until t
stpbility date indicated on the IEC website under webstore.iec.ch in the data related to t
specific document. At this date, the document will be

e | reconfirmed,

e | withdrawn, or

e | revised.

in

Ie

hat it contains colours which are considered to be useful for the correct understandin
of its contents. Users should therefore print this document using a colour printer.

IMPORTANT - Thé-*colour inside" logo on the cover page of this document indicates

J
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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) that ISM RF equipment is an important source of disturbance;

b)Y that methods of measuring such disturbances have been prescribed by the CISRR;
c)| that certain frequencies are designated by the International Telecommunication Unipn
(ITU) for unrestricted radiation from ISM equipment,

RECOMMENDS

thpt the latest edition of CISPR 11 be used for the application af-limits and methods [of
measurement of ISM equipment.
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INTRODUCTION

This CISPR publication contains, amongst common requirements for the control of RF
disturbances from equipment intended for use in industrial, scientific, and medical electrical
applications, specific requirements for the control of RF disturbances caused by ISM RF
applications in the meaning of the definition of the International Telecommunication Union (ITU),
see also Definition 3.1.18 in this document. CISPR and ITU share their responsibilities for the

pr

(0]

Q

th
st

The ITU is concerned with the control of RF disturbances from ISM RF applications duriIg
rmal operation and use of the respective equipment at its place of operation (s¢e

ng
D

de
re

This CISPR publication contains, in 6.3, the essential emission requirements for an assessme

off
al
in
in
eq

H
in
lig
or
af
(of:

R

Amnnex C of this document.

otection of radio services in respect of the use of ISM RF applications.

an assessment of these disturbances either at a standardised test site or, for an indiyidu
M RF application which cannot be tested at such a site, at its place of operation. Conseguén
s CISPR Publication covers requirements for both, equipment assessed by means of.tests
hndardised test sites or of individual equipment under in situ conditions.

pfinition 1.15 in the ITU Radio Regulations(2020)). There, use of radio-frequency ener
coupled from the ISM RF application by radiation, induction aer-capacitive coupling
stricted to the location of that individual application.

JYy
is

nt

RF disturbances from ISM RF applications at standardi§ed test sites. These requireme

dividual ISM RF applications in the frequency range up to 1 GHz. All requirements we
tablished in close collaboration with the ITU and~énjoy approval of the ITU.

bwever, for operation and use of several. types of ISM RF applications the manufacturg
staller and/or customer should be aware ‘of additional national provisions regarding possib

the country concerned, such _ additional provisions can apply to individual ISM H

plications operated at frequenciés-outside designated ISM bands (see Table 1). They al
n apply to ISM RF applications operated at frequencies above 18 GHz.

bcommendations of CISPR for the protection of radio services in particular areas are found

ensing and particular protection needs-of local radio services and applications. Depending

ts

ow for testing of ISM RF applications operated at frequencies up to 18 GHz. It further contains,
6.4, the essential emission requirements for an in siturassessment of RF disturbances frgm

e

r!
le

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

1 Scope

This document applies to industrial, scientific and medical electrical equipment operating in t?l:e

frequency range 0 Hz to 400 GHz and to domestic and similar appliances designed to genera
and/or use locally radio-frequency energy.

This document covers emission requirements related to radio-frequency (RF) disturbances
the frequency range of 9 kHz to 400 GHz.

For ISM RF applications in the meaning of the definition found in the /MJ Radio Regulatio
(2/020) (see Definition 3.1.18), this document covers emission requirements related to radi
frequency disturbances in the frequency range of 9 kHz to 18 GHz;

ISM equipment which incorporates radio transmit/receive functions (host equipment with radio

fupctionality) is included in the scope of this document, se€e)Annex F. However, the emissi
rejquirements in this document are not intended to be applicable to the intentional transmissio
from a radio transmitter as defined by the ITU including.their spurious emissions.

NQTE 1 This exclusion only applies to emissions from the ‘intentional radio transmitter. However, combinati
enpissions, for example emissions resulting from intermodulation between the radio and the non-radio subassembli
of the ISM equipment, are not subject to this exclusion.

NOQTE 2 Emission requirements for induction cooking appliances are specified in CISPR 14-1 [1]".

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

Robots used for industrial, scientific and medical applications are in the scope of this document.

e

n

DN
NS

on
es

EXAMPLE Welding robots,.spraying robots, handling robots, processing robots, assembly robots, medical robofs,

education and experimental.robots. A comprehensive list of robots in the scope of this document is given on the |
ENIC zone.

NOQTE 3 Flying robots, domestic helper robots, toy robots and entertainment robots are examples of robots in t
scppe of other CISPR standards.

Equipment\ covered by other CISPR product and product family emission standards a
ejcludedfrom the scope of this document.

s
EC
he

re

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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SPR 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

Cl

Cl

SPR 16-1-2:2014/AMD1:2017

SPR 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

Cl
Cl

SPR 16-1-4:2019/AMD1:2020
SPR 16-1-4:2019/AMD2:2023

C
m
di
C

C
m
di

1=
JoF:

SPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus-apd
bthods — Part 2-1: Methods of measurement of disturbances and immunity — Cenducte¢d
sturbance measurements

SPR 16-2-1:2014/AMD1:2017

SPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus apd
ethods — Part 2-3: Methods of measurement of disturbances and.dmmunity — Radiated
sturbance measurements

SPR 16-2-3:2016/AMD1:2019
SPR 16-2-3:2016/AMD2:2023

SPR 16-4-2:2011, Specification for radio disturbance anddmmunity measuring apparatus apd
ethods — Part 4-2: Uncertainties, statistics and limit médelling — Measuring instrumentation
certainty

SPR 16-4-2:2011/AMD1:2014
SPR 16-4-2:2011/AMD2:2018

SPR 32:2015, Electromagnetic compatibility of multimedia equipment - Emission
quirements
SPR 32:2015/AMD1:2019

Y

C 60050-161:1990, International-~ Electrotechnical Vocabulary (IEV) - Part 1§1:
ectromagnetic compatibility

C 60601-2-2:2017, Medical electrical equipment — Part 2-2: Particular requirements for the
sic safety and essential performance of high frequency surgical equipment and high

frequency surgical agcessories

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

IEIC 64307:2011 2, Industrial microwave heating installations — Test methods for the

de¢termination of power output

IT
ht

2

U Radio Regulations (2020), Radio regulations (available at
tp://lwww.itu.int/en/myitu/Publications/2020/09/02/14/23/Radio-Regulations-2020)

This publication was withdrawn.
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3

3.

Terms, definitions and abbreviated terms

1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-161 and the

fo

llowing apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

IEC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp

3nA1

AL mains power port

part used to connect to a public low voltage AC mains power distribution netwark or other Iqw
vqgltage AC mains installation

3N.2

agsociated equipment

AE

apparatus that is not part of the system under test, but needed te’help exercise the EUT
[SOURCE: CISPR 16-2-3:2016, 3.1.5]

3n.3

anc welding equipment

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

3.n.4

antificial mains network

AMN

ngtwork that provides a defined impedance to the EUT at radio frequencies, couples the
dipturbance voltage to the measuring receiver and decouples the test circuit from the supgly
mpins

Nqte 1 to entry: There aretwo basic types of this network, the V-network (V-AMN) which couples the unsymmetri¢al
vo|tages, and the Delta-network, which couples the symmetric (DM) and the asymmetric (CM) voltages separately.
Ndte 2 to entry: _Fhe terms line impedance stabilization network (LISN) and V-AMN are used interchangeably.
[SOURCE#€ISPR 16-1-2:2014/AMD1:2017, 3.1.6, modified — added Note 2]

3.11.5

b?undary of the equipment under test

imaginary straight line peripnery describing a simple geometric coniiguration 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
part used to connect to a low voltage DC power generating system or energy storage, or ffo
anjother source/load

Ngte 1 to entry: Such a system can be for example a photovoltaic or a fuel cell power generating system, or als¢ a
bafttery.

3.1.9

electro-discharge machining equipment
EDM equipment

all the necessary units for the spark erosion process including the machine tool, the generatg
cqntrol 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 sourge
info space

Ngte 1 to entry: By extension, the term "electromagnetic radiation" sometimes also covers induction phenomend.

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

3.1.11

equipment for resistance welding and allied processes
all equipment associated with cartying out the processes of resistance welding or alli¢d
processes

Ngte 1 to entry: Such equipmeént) ‘consists of e.g. power source, electrodes, tooling and associated contfol
equipment, which can be a separate unit or part of a complex machine.

3.1.12

equipment with radio functionality
ngn-radio equipfment (host equipment) including one or more radio devices or radio modulés
that can use _Hast control function(s) and/or power supply

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

Nqte2/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
anflyser, frequency counter.

.16

h power electronic systems and equipment
one or more semiconductor power converters with a combined ratedpower greater than 75 kVA,
orlan equipment containing such converters

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

3.0.17
highest internal frequency
F.

)
highest fundamental frequency generated or used within the EUT or highest frequency at whi¢h
it pperates

Ngte 1 to entry: This includes frequencies which are solely used within an integrated circuit.

3.1.18

in[dustrial, scientific and medical applications
ISM applications

<¢f radio frequency energy>Joperation of equipment or appliances designed to generate and
uge locally radio frequency energy for industrial, scientific, medical, domestic or similar
purposes, excluding applications in the field of telecommunications

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

[SOURCE®"1TU Radio Regulations Volume 1: 2020 — 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
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.


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

- 16 - CISPR 11:2024 © IEC 2024

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;

. € means by WhIch to teach and/or program the robot, Including any communications interface (hardware_ahd
software).

Ngte 2 to entry: Industrial robots include any auxiliary axes that are integrated into the kinematic solutian.

Nqgte 3 to entry: Industrial robots include the manipulating portion(s) of mobile robots, where a mobile robot consi$ts
of [a mobile platform with an integrated manipulator or robot.

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

.21
voltage

et of voltage levels used for the distribution of electricity and\whose upper limit is genera
cepted to be 1 000 V AC or 1 500 V DC

y

facility used for measurements of electromagnetic fields the intention for which is to simulate] a
sgmi-free-space environment over a specified frequency range that is used for radiat¢d
erpission testing of products

Nqgte 1 to entry: Af QATS typically is located outdoors in an open area and has an electrically-conducting grouhd
pldne.

3.1.24
p?Eotovoltaic power generating system

electfic power generating system which uses the photovoltaic effect to convert solar power inro
elgctricity

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]


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

CISPR 11:2024 © IEC 2024 -17 -

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

3.

as
in
Nd

Nd

3.

radio module

accessories are: external antenna, remote control, headsets, power supply, display, etc.

1.27

corporated in a host equipment

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

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

1.28

radio transmitter

dq

vice producing radio-frequency energy intended to be radiated by an.antenna for the purpo

b

oflradiocommunication or radiodetermination

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

3.1.29

rated load

<for robots> maximum load that can be applied to_thhe mechanical interface or mobile platfom

in
Ng
ap
[S

3.
ro

o]
m

Nd

Nd

[S

3.

normal operating conditions without degradation.of any performance specification

te 1 to entry: The rated load includes the inertial €ffects of the end effector, accessories and workpiece, wh¢g
plicable.

OURCE: ISO 8373:2021[2], 7.2.1]

1.30

bot

ogrammed actuated mechanism with a degree of autonomy to perform locomotio
anipulation or positioning

te 1 to entry: A robohincludes the control system.

te 2 to entry: ,Examples of mechanical structure of robots are manipulator, mobile platform and wearable robo

OURCEZTS0 8373:2021[2], 3.1]

1.31

=]

semi-ranechoic 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
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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

th

e floor)

Note 1 to entry: At an OATS or in a SAC, the radiated emission measurement distance of 3 m is applicable only
small EUTs

[S : : :
definition was reworded and a Note to entry was added]

S
r

time and randomly distributed in space, between two electrically conductive electrodes (the to

el

3.
w

part for the connection of a communication device/system intended to be interconnected

w

Ngte 1 to entry: Examples of these networks include CATV, PSTN,.JSDN, xDSL, LAN and similar.

Ngte 2 to entry: These ports can support screened or unscreened.cables and can also carry AC or DC power whg

thi

Ngte 3 to entry: A port generally intended for interconnection of components of a system under test (e.g. RS-23
R$-485, field buses in the scope of IEC 61158, |IEEE (Standard 1284.1 [6] (parallel printer), Universal Serial B

(U
th

Nqte 4 to 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, addition
“device/system”. Deletion of Nete 1 to entry. Addition of Notes 2, 3 and 4 to entry.]

N.33

ark erosion
moval of material in a dielectric working fluid by electro-discharges, which are-separated

bctrode and the work piece electrode), and where the energy in the discharge is controlled

1.34
red network port

dely dispersed systems by direct connection to a single-user or multi-user network

S5 is an integral part of the telecommunication specification.

SB), IEEE Standard 1394[7] (“Fire Wire”), etc.) and\used in accordance with its functional specifications (e.g.
e maximum length of cable connected to it) is not.considered to be a wired network port.

to

in
ol

to

of

3. Abbreviated terms
AGV Automated-guided vehicle
AMN Artificial’mains network
AN Artificial network
APD Amplitude probability distribution
qATV Cable television
¢DN Coupling-decoupling network
am 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 Local area network

LV Low voltage

OATS Open area test site

PDS Power drive system

PSTN Public switched telephone network
RF Radio frequency

SAC Semi-anechoic chamber

UM Unsymmetrical mode

yprPs Uninterruptible power supply

ysB Universal serial bus

\{CP Vertical coupling plane

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

4| Frequencies designated for ISM use

Certain frequencies are designated by the International Telecommunication Union (ITU) for use
ag fundamental frequencies for ISM RF applications (see also Definition 3.1.18). The
frequencies are listed in Table 1.

6

NQTE In individual countries different or additional frequencies can\be  designated for use by ISM RF applicatiof

(2]

Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamental ISM frequencies

Number of appropriate]
Centre frequency Frequency range Maximum radiation footnote to the table of
. s frequency allocation o
MHz MHz limit the ITU Radio
Regulations ®
6,780 6,765.10 6,795 Under consideration 5.138
13,560 13,5653 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, except
countries mentioned in
5.280
915,000 902 to 928 Unrestricted 5.150 in Region 2 only
22450 2 400 to 2 500 Unrestricted 5.150
5 800 57251t0 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

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.

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



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

- 20 - CISPR 11:2024 © IEC 2024

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.

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

NQPTE See Annex A for examples of the separation of equipment into group 1 or 2.

5.2 Division into classes

In| accordance with the intended use of equipment in the electromaghetic environment, tH
dgacument defines two classes of equipment, namely class A and,class B.

S

Class A equipment is the equipment suitable for use in all lecations other than those allocatg¢d
in[residential environments and those directly connected to)adow voltage power supply network
which supplies buildings used for domestic purposes.

Class A equipment shall meet class A limits.

An arc welding equipment which contains arc@iriking or stabilizing devices and stand-alone afrc
striking or stabilizing devices for arc welding: shall be classified as class A equipment.

Class B equipment is the equipmentcsuitable for use in locations in residential environments
and in establishments directly connected to a low voltage power supply network which suppli¢s
byildings used for domestic purposes.

Class B equipment shall meet class B limits.

5.8 Documentation for the user

class and grotp-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 and the
group in.the‘documentation accompanying the equipment.

Theédocumentation accompanying the equipment shall contain details of any precautions to be
o@mm-wmmmmmmwmmmmmmmmé' i nt

in the field does not cause harmful radio frequency interference (RFI). In the framework of this
document, these details concern information about:

The manufacturéryand/or supplier of equipment shall ensure that the user is informed about ’E):[e

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

fo

llowing 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

6.

Limits of electromagnetic disturbances

1 General

Fq

r measurements at standardized test sites, the requirements specified hereafter constitu

the requirements for tests.

C
m

N¢
co

anufacturer.

TE 1 Due to size, complexity or operating conditions some equipment can be measuted.in situ in order to sh
mpliance with the radiation disturbance limits specified herein.

Class B equipment shall be measured on a test site.

N(
In

TE 2 The limits have been determined on a probabilistic basis taking inte account the likelihood of interferen
cases of interference, additional provisions can apply.

The lower limit shall apply at all transition frequencies.

M
C

W
m
w
r

Cq

Fq

bthods, compliance may be shown against any of the test methods, using the specified lim
th the restrictions provided in the retevant tables. In any situation where it is necessary
est the equipment, the test method originally chosen should be used in order to ensu
nsistency of the results.

r equipment with radio functionality, the additional requirements of Annex F shall apply.

.2 Group 1 equipment measured on a test site
2.1 Limits for-conducted disturbances

R.1.1 General

The equipment under test shall meet either:

a

both the average limit specified for measurements with an average detector and the qua

ass A equipment may be measured either on a test site or in situ as preferfed by the

e

bW

basuring apparatus and methods of measurement’ are specified in Clause 7, Clause 8 and
ause 9.
here this document gives options for testing particular requirements with a choice of tgst

ts
to
re

o
1

b)

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

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.

Li
to
7.

Li
3(

Fq
af

Mits for conducted disturbances at low voltage DC power ports in the frequency range 150.kH

30 MHz for equipment measured on a test site using the 150 Q CISPR network (DC-AN) (s¢e

3.2.3) and/or the current probe (see CISPR 16-1-2) are given in Table 3 and Tablé,5.

Mmits for conducted disturbances at wired network ports in the frequency range 150 kHz
MHz for equipment measured on a test site are given in Table 7.

r measurements at LV DC power ports, the applicability criteria in-accordance with Table]
ply.

Hz

to
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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 @ > 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)
{1’1R io n’r.n wdo) 86 100 Q0 130 120
0,50to 5 73 60 86 76 125 118
90 80
decreasing linearly with
5to 30 73 60 ) 115 105
logarithm of frequency to
73 60

D T T

0T Z

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

br class A equipment intended to be connected solely to isolated neutral or high impedance earthed (IT) industri
bwer distribution networks (see IEC 60364-1[9]) the limits for equipment with a“tated power > 75 kVA can 4
bplied, regardless of its actual rated power.

OTE A rated input or output power of 20 kVA corresponds for example’to & current of approximately 29 A p¢
hase in case of 400 V three-phase power supply networks and to a current of approximately 58 A per phase
hse of 200 V three phase power supply networks.

o =

S5 2

documentation.

The selection of the appropriate set of limits shall be based“on the rated AC power stated by the produf

These limits apply to equipment with a rated power >20'kVA and intended to be connected to a dedicatg
power transformer or generator and which is not connected to low voltage (LV) overhead power lines. F
equipment not intended to be connected to a useryspecific power transformer the limits for <20 kVA appl
Information shall be provided on installation measures that can be used to reduce emissions from the installg
equipment. In particular, it shall be indicated that this equipment is intended to be connected to a dedicatg
power transformer or generator and not to LVAoverhead power lines.

These limits apply only to high power ele¢tronic systems and equipment with a rated power greater than 75 kVJA
when intended to be installed as follows:

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

— installation is physically s€parated from residential environments by distance greater than 30 m or by
structure which acts-as d barrier to radiated phenomena,

— the product documentation shall indicate that this equipment meets the disturbance voltage limits for high
power electronics systems and equipment of rated input power >75 kVA and provide information dn
installationgfieasures to be applied by the installer. In particular, it shall be indicated that this equipment |s
intended40._be used in an installation which is powered by a dedicated power transformer or generator ar|d
not by k. everhead power lines.

—

S o

o Q.

[
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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
to 89 76 to to to to to to to to
30 89 76 45 32 105 92 61 48

documentation.

o

1| certain frequency ranges, the limits in this table decrease linearly with logarithm of frequency.

a8l The selection of the appropriate set of limits shall be based on the rated ACLpower stated by the produg

] These limits apply to equipment with a rated power > 20 kVA and intended to'be installed in a large photovolta
power generating system by a professional. In the manual accompanying the product, information shall b
provided on mitigation measures that can be used to reduce emissjons\.from the installed equipment, with th
goal of preventing harmful interference to radio reception in a distance.of 30 m from the installation. In particul
it shall be indicated that this equipment can be equipped with“additional filtering and that installation
physically separated from residential environments by distance\greater than 30 m. The installer is invited
check the mitigated installation against CISPR 11 in situ measurements as indicated in 6.4.

Either the voltage limits or the current limits apply.

—_

O w-=00O0

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 logarithm
0,15 to 0,50
of frequency to of frequency to

0,50 to(5 56 46
5.£0.30 60 50

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

Fordiagnostic X-ray generators operating in intermittent mode the quasi-peak limits of Table]

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

Cable length L

Class B group 1 equipment

Class A group, 1'equipment

L<3m

No measurements are required

No measurefment are required

Bm<L<30m

For measurements, the limits in Table 5

The frequency range for measurement starts
at a frequency equal to:

AIMHz) = 60/L

apply

For measurefments, the limits in Table 3

The frequency range for measurement start

apply @

at a frequency equal to:

AIMHz) = 60/L

L=230m

For measurements, the limits in Table 5

apply

For measurements, the limits in Table 3

apply @

as longer than 30 m.

Il: maximum length of a cable (in metres) connected to an/AV/DC power port, and provided with the product g
as specified in the product documentation. Where no maximum cable length is specified, L shall be considere

This table applies unless specific conditions are given in the applicable product standard leading at least to th
game level of protection of radio reception. Product standards can define specific conditions according to the
darticular application with the purpose of avoiding radiation.

jo

1]

=

- installation internal to the ‘building,
- grounded metallic cable-trays,

- use of shielded cabjes,

4  No limits apply if the equipment is installed using good engineering practice regarding EMC.
Bxamples of good engineering practice.are:

- symmetrical DC port line configuration,

-4 manage a separation distance that acts as a barrier from residential environment (e.g. greater than 30 m).

If exception™\is used, the installer can refer to CISPR 11 for in situ measurement.



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

- 26 — CISPR 11:2024 © IEC 2024

Table 7 — Limits for conducted disturbances measured on
a test site (wired network port)

Class A Class B

Frequency
range

MHz

Voltage Current Voltage Current
QP AV QP AV QP AV QP AV
dB(uV) dB(uV) dB(uA) dB(uA) dB(uV) dB(uV) dB(uA) dB(uA)
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 30to 20

0,5 10 30 of r4 43 30 4 o4 30 20

In the frequency range from 0,15 MHz to 0,5 MHz, the limits in this table decrease linearly with the logarithm of
frequency.

o

Excluding measurement uncertainty, all other elements within CISPR 32 shall be applied, including‘but not limiteg
tq the selection of measurement procedures, test configuration, cable characteristics and ancillary equipmep
(qurrent probe, capacitive voltage probe and/or artificial network).

=

NIOTE 1 The voltage and current disturbance limits are based on a common mode impedance of 150 Q for th
wiired network port under test.

[

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

)

6.2.2 Limits of electromagnetic radiation disturbance
6.2.2.1 General

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

6..2.2 Frequency range 9 kHz to 150_kHz

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

6.2.2.3 Frequency range 150 kHz to 1 GHz

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

In|the frequency range-above 30 MHz, the limits refer to the electric field strength componelnt
oflthe electromagneticradiation disturbance.

The electromagnetic radiation disturbance limits for the frequency range 30 MHz to 1 GHz fpr
group 1, classes A and B equipment are specified in Table 8 and Table 9, respectively.
Recommendations for the protection of specific safety-related radio services are given
inlJAnnexsC and Table C.1.

Opan 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
definition 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 S20kVA® |>20kVAS9| <20kVAC | >20kVA ¢ <20 kVvA ¢ > 20 kVA ¢ d
Quasi-peak | Quasi-peak | Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dB(uvim) dB(uvim) dB(pvim) dB(pvim) dB(pvim) dB(uvim)
52 62
decreasing deereasing
oo | w | s | o | fmeenyuit, | fpeary wi
frequency te frequency t
45 55
230 to 1 000 47 50 57 60 52 55
Op an OATS or in a SAC, class A equipment can be measured at a nominal distancé-0f '3 m, 10 m or 30 m. In cape
offmeasurements at a separation distance of 30 m, an inverse proportionality factorof 20 dB per decade shall pe

uged to normalize the measured data to the specified distance for determining compliance.

At

In
lo

the transition frequency, the more stringent limit shall apply.

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

a

The 3 m separation distance applies only to small EUT (see>3.1.32).
The table-top equipment shall fit into the validated test velume of the FAR.

The selection of the appropriate set of limits shall;be based on the rated AC power stated in the prodyct
documentation.

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

Table 9= Electromagnetic radiation disturbance limits
forclass B group 1 equipment measured on a test site

OATS or SAC FAR
| 10 m measuring distance | 3 m measuring distance | 3 m measuring distance * §
Frequency’fange
VR Quasi-peak Quasi-peak Quasi-peak
z
dB(pV/m) dB(pV/m) dB(pV/m)
42
30 to 230 30 40 Decrgasing linearly with
logarithm of frequency to
35
230 to 1 000 37 47 42

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.

a

b

The 3 m separation distance applies only to small EUT (see 3.1.32).
The 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

6.2.2.4

IEC 60601-1-2 [10].

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 pe

ak

dq

In

Fq
di
di
in
ay
ay

M
cr
m

w

tector pass the average limit, there is no need to apply the average detector.
the frequency range 6 GHz to 18 GHz limits are not specified.

r emission measurements above 1 GHz, the peak detector limits shall notybe applied
sturbances produced by arcs or sparks that are high voltage breakdown.”events. Su
sturbances arise when devices contain or control mechanical switches that.control current
ductors, or when devices contain or control subsystems that create static-electricity. Only t
erage limits shall apply to disturbances from arcs and sparks, while both the peak a
erage limits shall apply to all other disturbances from such devices.

basurements may be performed at distances of 3 m or 10 mrtaking into account the EUT si
terion as specified in 3.1.32. When using the 10 m distance, the limits of Table 11 shall
bdified as follows:

Limit (10 m) = Limit (3.m)’~ 20 log (10/3)
here both limits are expressed in dB(pV/m),

Table 10 — Required highest-frequency for radiated measurements

to
ch
in

I

r e
e

Highest internal frequency Highest measured frequency

FX
F, <108 MHz 1 GHz
108 MHz < £, =600 MHz 2 GHz
500 MHzx F, =<1 GHz 5 GHz

F, > 1 GHz 5 x F_ up to a maximum of 6 GHz

OTE F, is defined in 3.1.17.

Table 11 — Electromagnetic radiation disturbance limits

for group tequipment measured om 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

6.
6.
6.

the frequency range 18 GHz to 400 GHz, limits are not specified.

3  Group 2 equipment measured on a test site
3.1 Limits for conducted disturbances

3.1.1 General

Th H 4+ <l 4+ % kL + HEY -
CUYUITMITITTIU UTIUTT ITCot ofTadirT T T U ©IUiTeT .

a

In

6.

Li
1§
m

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

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

B.1.2 Frequency range 9 kHz to 150 kHz

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

3.1.3 Frequency range 150 kHz to 30 MHz

0 kHz to 30 MHz for equipment measured on a test site using the 50 /50 uH CISPR artific
hins network (V-AMN) or the CISPR voltage probe (s€ev7.3.3 and Figure 1) are given

Table 12 and Table 13, except for the ITU designated frequency bands listed in Table 1 whe

nd

Fq
of

Fq

limits apply.

r electric welding equipment the limits of Table 12 or Table 13 apply in active mode
eration. In stand-by (or idle) mode, the limits-of Table 2 or Table 4 apply.

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

Table 1) the limits of Table 13 apply.

Li
3(

Mmits for conducted disturbances at wired network ports in the frequency range 150 kHz
MHz for equipment measured on a test site are given in Table 7.

Mits for the disturbance voltage at low voltage AC mains powép ports in the frequency range

al
in
re

in

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

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

documentation.

equipment.

Selection of the appropriate set of limits shall be based on the rated AC power stated in the produ

For class A equipment with a rated power < 75 kVA intended to be connected _saolely to isolated neutral or hig
impedance earthed (IT) industrial power distribution networks (see IEC 60364-1[9]) the limits defined fi
group 2 equipment with a rated power > 75 kVA may be applied.

Information shall be provided on installation measures that can be us€d/to reduce emissions from the installg

T
—

=S o

o

NQTE A rated input or output power of 75 kVA corresponds for example to a current of approximately 108 A ger

phlase in case of 400 V three phase power supply networks\vand to a current of approximately 216 A per phase

cape of 200 V three phase power supply networks.

atl| the operating frequency and

High-frequency (HF) surgical equipment shalkmeet the limits of Table 2 or Table 4 specified fpr
group 1 equipment in stand-by mode of operation. For high-frequency (HF) surgical equipmelnt
operating at frequencies outside designated ISM bands (see Table 1), these limits also apdly
inside the designated frequency bands.
measurements 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)

in

The related

Frequency range Quasi-peak Average
MHz dB(uV) dB(pV)
66 56
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 to 0,50
of frequency to of frequency to
56
0,50to 5 56 46
5t0 30 80 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

E
di
SE

The limits in Table 14 and Table 16 apply to all electromagnetic disturbances at allffequenci

nd

Fq
ra|
T

aq

Fq
st
lin

Fq

Fq
by

Fq

frequency (HF) surgical equipmentyshall meet the respective limits when tested in stand-

m

R

O
m
ng

In
ed

sturbance limits for the frequency range 150 kHz to 1 GHz for group 2 class A equipment a
ecified in Table 14 and for group 2 class B equipment in Table 16.

t exempted according to Table 1 footnote a.

r class A equipment for resistance welding, the limits of Table 14 apply in the frequen
ge 30 MHz to 1 GHz in active mode of operation. In stand-by (or-idle) mode, the limits
ble 8 apply. For class B equipment for resistance welding, the-limits of Table 16 apply
tive mode of operation. In stand-by (or idle) mode, the limits of.Table 9 apply.

r class A arc welding equipment, the limits of Table 15 apply in active mode of operation.

hits of Table 9 apply in active mode of operation and insstand-by (or idle) mode.

r class A EDM equipment the limits of Table 15@pply.

the ITU) the limits of Table 16 apply.

r high-frequency (HF) surgical .equipment, the limits of Table 8 or Table 9 apply. Hig

bde of operation.

by be measured at a nominal distance of 3 m, 10 m or 30 m, and class B equipment at
minal distance of 3 m or 10 m (see Table 14 and Table 16).

the frequency range 30 MHz to 1 GHz, a measuring distance of 3 m is allowed only f
uipment which complies with the definition given in 3.1.32.

cept for the designated frequency range listed in Table 1, the electromagnetic radiatictn

And-by (or idle) mode, the limits of Table 8 apply. For.class B arc welding equipment, the

r ISM RF lighting devices operating in dedicated ISM frequency bands (in Table 1 as defingd

pcommendations for the 'protection of specific safety services are given in Annex C and
Table C.1.

N an open-area ‘test site (OATS) or in a semi-anechoic chamber (SAC), class A equipmejnt

e

CYy
of
in

In

h-
Py

a

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

ta

ble-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-pesaic Quasi Queasi-peeaik Quasi Quast Quasi-peaic—Quasi-peak
peak peak peak
dB(pV/m) dB(nA/m) dB(pV/m) dB(uA/m) | dB(pV/m) dB(pnA/m) dB(pV/m)
0,15 to 0,49 - 33,5 - 57,5 - 82 -
0,49 to 1,705 - 23,5 - 47,5 - 72 -
1,705 to 2,194 - 28,5 - 52,5 - T -
2,194 to 3,95 - 23,5 - 43,5 - 68 -
3,95to 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 S 18,5 -
30 to 47 58 - 68 - 78 - 80 to 78
47 to 54,56 40 - 50 - 60 - 60
54,56 to 68 40 - 50 < 60 - 60 to 59
68 to 80,872 53 - 63 = 73 - 72
40,872 to 81,848 68 - 78 - 88 - 87
81,848 to 87 53 - 63 - 73 - 72to 71
87 to 134,786 50 - 60 - 70 - 68 to 67
134,786 to 60 - 70 - 80 - 77
136,414
136,414 to 156 50 - 60 - 70 - 67 to 66
156 to 174 64 - 74 - 84 - 80
174 to 188,7 40 - 50 - 60 - 56
188,7 to 190,979 50 - 60 - 70 - 66
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 may be measured at a nominal distance of 3 m, 10 m or 30 m. A
measudring distance less than 10 m is allowed only for equipment which complies with the definition given in 3.1.3%.
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

uged to normalize the measured data to the specified distance for determining compliance.

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(pV/m) dB(pV/m) dB(pV/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 OATS or in a SAC, class A equipment may be measured at a nominal distance of 3 m, 10m"“er 30 m. In cape
offmeasurements at a separation distance of 30 m, an inverse proportionality factor of 20 dB,per’decade shall pe

a

b

The 3 m separation distance applies only to small EUT (see 3.1.32).

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 a measuring distance D in m
D=10m DE3ma D=3m D=3mP
Frequency range
MH2 Electric field Maﬁgenlztic Electric field
Quasi- Average ¢ Quasi- Average ¢ | Quasi-peak Quasi- Average [
peak peak peak
dB(uV/m) dB(uV/m) dB(uA/m) dB(uV/m)
0,15 to 30 - - - - 39t03
30 to 80,872 30 25 40 35 - 42 to 39 37 to 34
B0,872 to 81,848 50 45 60 55 - 59 54
g1,848 to 134,786 30 25 40 35 - 39 to 37 34 to 32
134,786 to 50 45 60 55 - 57 52
136,414
136,414 t6 230 30 25 40 35 - 37 to 35 32 to 30
230 to.1 000 37 32 47 42 - 42 37
Qnfan 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.

a

b

In the frequency range 30 MHz to 1 GHz, the 3 m separation distance applies only to small EUT (see 3.1.32).

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.



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

- 34 - CISPR 11:2024 © IEC 2024

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).

IT/I 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 givennin”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(pV/m)
1to0 18 Class A Class B
Within harmonic frequency bands 822 70
Qutside harmonic frequency 70 70
bands

Peak measurements with a resolution bandwidth»of-1 MHz and a video signal bandwidth (VBW) higher than or equp
q 1 MHz. The recommended VBW is 3 MHz.

—

Z

OTE In this table, “harmonic frequency bands” means the frequency bands which are multiples of the ISM bands
located above 1 GHz.

[V

=

a8l At the upper and lower edge freguencies of harmonic frequency bands, the more stringent limit of 70 dB(uV/n
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
5,875 to 18 60

=

—h

eighted measurements shall be performed with a resolution bandwidth of 1 MHz and a video bandwidth of 10.H

Tp check conformance with the limits of this table, weighted measurements shall be performed in all the followir]
requency ranges, in which the limit of Table 17 was exceeded during the peak measurement:

9

Al subranges where the limit of Table 17 was exceeded, a weighted measurement shall be performed with a spg
o

s

Lbrange.

1,0 GHz to 2,4 GHz &;

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

8,575 GHz to 11,025 GHz;

11,025 GHz to 13,475 GHz b;

13,475 GHz to 15,925 GHz;

15,925 GHz to 18,0 GHz 2.

20 MHz around the centre frequency adjusted to the frequency of\the highest disturbance level in the respecti

In cases where the frequency of highest emission during‘peak measurement is found closer than 10 MHz fro
the frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88 GHz or 18 GHz, the span for weightg
measurements shall remain 20 MHz, but in such ajcase, the centre frequency shall be adjusted so that th
frequency edges are not exceeded.

In any case, a final weighted measurement shall be performed at the frequency of the highest emission, whig
exceeds the limit of Table 17 in the frequerncy range 11,7 GHz to 12,7 GHz for satellite downlink. If the highe
disturbance level in this subrange is.outside of the range for satellite downlink, in this subrange two fin
measurements shall be performed.

<

® >

® Q>

6t
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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
5.875t0 18 70

Tlo check conformance with the limits of this table, APD measurements shall be performed in all the follewinp
ffequency subranges, in which the limit of Table 17 was exceeded during the peak measurement:

) 1,0 GHz to 2,4 GHz ¥,

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

) 8,575 GHz to 11,025 GHz;

) 11,025 GHz to 13,475 GHz ;
f) 13,475 GHz to 15,925 GHz;
d) 15,925 GHz to 18,0 GHz 2.

Hinal APD measurements shall be performed at 5 frequencies as explained.in 9.4.4.3.

p=)

8 In cases where the frequency of highest emission during peak measurement is found closer than 10 MHz fron
the frequency edges 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88'GHz or 18 GHz, final APD measurements sha
be omitted at frequencies outside the corresponding bands listed here.

=7

bl In any case, final APD measurements shall be performed.around the frequency of the highest emission, whic
exceeds the limit of Table 17 in the frequency range 11,7°GHz to 12,7 GHz for satellite downlink. If the highe{
disturbance level in this subrange is outside of thewrange for satellite downlink, in this subrange two fina
measurements shall be performed.

—

jon

NOTE An APD level corresponding to 10" m&ans that the amplitude of the disturbance exceeds the specifie
evel during the observation time with a probability of 10 %.

6. Group 1 and group 2«class A equipment measured in situ
6.4.1 Limits for conducted disturbances

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

6.4.2 Limits.of electromagnetic radiation disturbance

The limitsgiven in Table 20 apply to class A group 1 equipment and the limits given in Table 21
apply to_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
3,95 to 20 — _1175
20 to 30 — 21,5
30 to 230 30 _
230 to 1 000 37 2

d|stance for determining compliance.

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

Ifllocal conditions do not allow for measurements at 30 m, then a larger distance may be used. In this case, gn
ifverse proportionality factor of 20 dB per decade shall be used to normalize the mieasured data to the specifig

o

floor by more than 3 dB.

These limits apply in addition to the limits in the frequency range 30 MHz’to 1 GHz to radiated disturbancgs
originating from the operation frequency and its harmonics appearing in the frequency range 150 kHz {o
30 MHz, caused by the installed class A group 1 equipment with arated power exceeding 20 kVA. In the event
that the ambient noise level exceeds the above limits, the emissiohs of the EUT shall not increase this noige
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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
Frequency from the exterior wall of the building
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 10 1,705 = 135
1,705 to 2,194 - 18,5
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 -
174 to 188,7 30 -
188,7 to 190,979 40 -
190,979 to 230 30 -
230 to 400 40 -
400 to 470 43 -
470 to 1 000 40 -
Al the transition frequency, the more stringent limit shall apply.
For group 2 equipment measured in situ, the measuring distance D from the exterior wall of the
bdilding in whicli'the equipment is situated equals (30 + x/a) m or 100 m whichever is smallgr,
provided that<he” measuring distance D is within the boundary of the premises. In the cage
where the_calculated distance D is beyond the boundary of the premises, the measuripg
diptance D equals x or 30 m, whichever is longer.
Forcthe 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.

TILe requirements of the present clause are to be met for both test site and in situ measuremerlts.

Measurements shall only be performed in frequency ranges where limits are specified [in
Clause 6.

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

Components or subassemblies for higher order equipment or systems.which are intended to :Ke
only assembled at their respective place of operation can also be tested according to the
rejguirements of this document. For testing purposes in the framewaork of this document, su¢h
cqgmponents or subassemblies shall be regarded as stand-alone*equipment. Components pr
sybassemblies for which compliance with the relevant requirements cannot be shown whtn
measured at a test site can also be assessed in situ when-being installed into the higher order
system, in which case the provisions of 6.4 shall apply.

NQTE 1 The environments encompassed in this document are’tesidential, commercial and industrial environments
as|described in IEC 61000-2-5 [11]. Adherence of equipment\to the requirements of this document will allow for |its
operation and use in these environments without resulting.in 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 systems Rut
which encompass other environments than those spegcified in IEC 61000-2-5 [11]. Choice of this document or the
other appropriate IEC product standard for compliance testing of components or subassemblies is up to the
manufacturer.

NQTE 2 Examples for such componentssinelude, but are not limited to: power converters used for distributed
generation and supply of electric energy into LV AC mains networks or installations or, by means of their own
deldicated 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

Altest site shall allow’emissions from the equipment under test to be distinguished from ambielnt
ngise. The suitability~in this respect can be determined by measuring the ambient noise levqls
with the equipmient under test inoperative and ensuring that the ambient noise levels are [at
lepst 6 dB belew the limits specified in 6.2 or 6.3, as appropriate for the measurement bei:l:g
cgrried out—Flrther information on compliance testing in the presence of ambient noise is found
in| CISPR-16-2-1:2014, 6.2.2 and CISPR 16-2-3:2016/AMD1:2019, 6.2.2.

It js-not necessary to reduce the ambient noise level to 6 dB below the specified limit where t“\e
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
aJerage detectors shall be in accordance with CISPR 16-1-1.

NQTE 1 Both detectors can be incorporated in a single receiver and measurements carried out by alternately usihg
the quasi-peak detector and the average detector.

NQTE 2 The average detector in CISPR 16-1-1 is commonly referred to as “CISPR-Average”. This is'to emphasize
that the average detector used in a CISPR receiver obtains a measurement result that is equivalent to the pefak
reqding 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.

NQTE 3 Measuring instruments having other detector characteristics can be used provided the measurement of the
digturbance values can be proved to be the same. Attention is drawn to,the_convenience of using a panoramic
re¢eiver or a spectrum analyzer, particularly if the working frequency \of the equipment under test changes
appreciably during the work cycle.

Tg¢ avoid the possibility of the measuring instrument incorrectly indicating non-compliance with
the limits, the measuring receiver shall not be tuned“closer to the edge of one of the bandls
dgsignated for ISM use than the frequency at which its 6 dB bandwidth point aligns with the
edge of the designated band.

When making measurements on high power equipment, care should be taken to ensure thfat
sqreening and the spurious response rejection characteristics of the measuring receiver are
adequate.

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

7.8.2 Artificial network (AN)

7.8.21 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 jof
measurement. The AN will also provide isolation of the equipment under test from ambient noige
on the respective AC or DC power lines.

7.3.2.2 Artificial mains-network (AMM)

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.
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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
7.5.4.1 Frequency range below 30 MHz

In|the frequency/fange 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
cgntre of the\[oop shall be 1,3 m above ground level, in each orientation of the loop antenna

7.8.4.2 Frequency range from 30 MHz to 1 GHz

7.8421+—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.

7.8.5 Artificial hand

In| order to simulate the influence of the user’s hand, the application«f\the artificial hand
rejquired for hand-held equipment during the mains disturbance voltageymeasurement.

S

The artificial hand consists of metal foil which is connected to one terminal (terminal M) of an
RE element consisting of a capacitor of 220 pF + 20 % in series with a resistance of 510 Q + 10 %
(see Figure 2); the other terminal of the RC element shall bé.connected to the reference ground
ofl the measuring system (see CISPR 16-1-2). The RC.element of the artificial hand may ke
intorporated in the housing of the artificial mains network.
M

220 pF £20 %

? 510Q+10 %
— IEC

Figure 2 — Artificial hand, RC element

7.4 Frequencyymeasurement

For equipmént® which is intended to operate with a fundamental frequency in one of the
dgsignated\bands listed in Table 1, the frequency shall be checked with measuring equipmelnt
hgving@n.inherent error of measurement not greater than 1/10 of the permissible tolerance fpr
the mid-band frequency of the designated band. The frequency shall be measured over all the
lopdZrange 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 8b:

orldecoupled from the test environment. If cables to associated equipment cannat\be extended
tolrun out of test volume, then the associated equipment shall be placed within/ the imaginalry
cifcle around the complete configuration of the EUT.

Associated equipment not fitting into the test volume shall be excluded from the measureme}s

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

NQTE 2 Restriction of radiation assessment to the cable fractions inside the test volume can be achieved for
expmple by application of CMADs to the cables at the position where they |éave the test volume. CISPR 16-2-3 gives
fufther guidance on the application of CMADs.
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Dimensions in metres

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 B: Excess cable length bundle
the volume between 30 cm and 40 cm
\ in length
.7 Antenna reference
R v point
! |
4 er_\:u\ihg bebtiecen A ” —
the enclosures i :/ ,5 4 lcll ‘ “ _Cable bl_.mdles should be arranged | M
should be 20,1 |I ! ] a 1 in the middle of the cable : |
ly [ 1
Y N | |
AN = |l
AE | ..
Non-conducting ——— ~o| ==+ S\'
support See___-"
Imaginary circle around the complete
configuration of the EUT
Boundary of the ]
maximum test volume L:3 0,1 N

L = Measuring distance

Figure 3a — Top view
Dimensions in metres

D: Diameter of the imaginary

circle around the complete Antenna reference
configuration of the EUT point
D
FAR: | ; ?
Hottom-plane i i :
of test volume i EUT 1 o . ) :
i - (| = | L Measuring distance L: 3 +0,1 .-~ N
S VAE L o L E "
H 1 H L L !
—F L ] - FAR: from all cables going down at leagt
g ; ‘\ / 80 cm shall be directly visible from the
o’g‘ i Non-conducting antenna reference point and not being
ol i support e hidden behind floor absorbers.
4l
<| i
@
nl !
Kl
®) ’ilCMAD|' =N ,~=| CMAD /V\/\A/\/\

CMAD: common-mode OATS, SAC: Groundplane
absorption device FAR: floor, e.g. covered by ferrite tiles

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 metres
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.p.2 EUT cables and componéents

7
This subclause applies to equipment in which there are interconnecting cables between variolis

5tem configuration being”in effect a subsystem of the one evaluated.

Interconnecting.cables shall be of the type and length specified in the individual equipme]
quirements~If the length can be varied, the length shall be selected to produce maximum
hissionsiwhen performing field strength measurements.

S[

|
I uJN !
< 71
I~ Ny ,
~ = ~ - |
| ~ o > -
- o -LIJ - l
| -~ __L__lL---
}
|
|
' 4
,8 0,08 - To power| — I
supply /| 5 |
w
=== |nterconnecting cablep
CMAD Special earthing
terminal IHC
TE CMADs are not used for conducted disturbance measurements.

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 configuration of the equipment under test, including the exact placement of the CMAD and
type of test site used for the measurement, shall be documented in the test report.

rts of the equipment, or systems where a number of components are interconnected.

TE 1 The observation ¢f'all provisions in this subclause ensures the application of the results of an evaluatipn
a number of system configurations using the same types of equipment and cables as tested, but no other, each

nt

shielded or special cables are used during the tests then the use of such cables shall lre
ecified 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.
Examples 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

intlude a number of different components, one of each type of component which is included |in
the system configuration shall be included in the evaluation.

Alsystem which contains a number of identical components, but has been evaluated'using orfly
one of those components, does not require further evaluation if the initial evaluation was
sgtisfactory.

NOTE 2 This is possible because it has been found that in practice emissions from,\idéntical modules are rjot
additive.

When equipment is being evaluated which interacts with other equipment to form a system then
the evaluation may be carried out using either additional equipment to represent the tofal
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 thé rest of the system or simulators
sqtisfying the ambient noise conditions specified in 7.2. Any simulator used in lieu of actyal
equipment shall properly represent the electricak.and in some cases the mechanidal
characteristics of the interface, especially with fespect to radio-frequency signals and
impedances, as well as cable configuration and tyfpes.

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 disturban¢ce 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
7.56.3.1 Connection to the laboratory AC mains network

76.3.1.1 General

Where applicable‘the mains power from the laboratory's electricity power supply network shall

be provided throtgh the artificial mains network (AMN) specified in 7.3.2.2.

For connection to the AMN or to the test site's electricity supply network, appropriate lengths
oflmains cables shall be used. If the manufacturer's installation instructions specify a particular
type-of mains cable for use with the EUT, connection to the AMN or to the test site's electricity
supply etworkstratt-bemadewiththat 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

shallbe 1 m Inng andrun pnrallnl tothe mains connection-ata distance of not more than 0.1

Other earth connections (e.g. for EMC purposes) either specified in the installation manual jor
sypplied with the EUT for connection to the same terminal as the safety earth connectien shall
alpo be connected to the reference earth of the AMN.

Ancillary low voltage AC mains ports shall be connected to the laboratory A€ ‘mains netwojrk
viga one or more separate artificial mains networks (V-AMN) as specified in 7.3.2.2.

Where the equipment under test is a system comprising more than one unit, each unit havifpg
itd own power cord, the point of connection for the AMN is determined from the following rulgs:

—
C

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 connected fto
another unit in the system for the purposes of¢supplying mains power shall be tested
separately;

c)| mains cables or terminals which are specified by the manufacturer to be connected [to
another unit in the system for the purposes.of supplying mains power shall be connected
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 connectipn
shall be used during the evaluationtof the equipment under test.

5.3.1.3 Radiated disturbance measurements in the range 30 MHz to 18 GHz
uge of an AMN located jinside the test environment, see Figure 4. For measurem

afrangements not including an AMN, grounding and earthing of the EUT shall be guarante
by adherence to the @rinciples set out in 7.5.3.1.2 as far as possible.

7.
Connection to the laboratopy s electricity supply network may be provided with or without ’%Ie

d

If fhe measurement arrangement does not include an AMN, then excessive lengths of maips
cgdbles do nof. need to be bundled and located inside the test volume. They may be
agcommogdated outside the test volume or test environment. For decoupling of radiation frgm
these excessive cable lengths it is however recommended to carefully terminate these maips
cdbles 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 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.

NQTE 1 For supply of the EUT's DC power port under test, a dedicated laboratory DC power source, approprigte
(s¢ts of) batteries or also other DC energy sources such as e.g. fuel cell modules can be used, provided that they
allpw for continuous and stable voltage, current, etc. applicable for power converters under rated dutput operating
conditions, throughout the measurement.

Care should be taken when selecting the laboratory DC power source andiinstalling it in the
measurement arrangement. It is recommended to select and install odly. such a DC powr
squrce which provides for a good galvanic insulation and also sufficient/RF decoupling of both
D power terminals from the laboratory reference ground plane. Internal decoupling capacitors
at|the DC power source's terminals used for internal suppression ‘of asymmetric disturbances
cgn provide an unwanted bypass for the common mode 150 Qctermination impedance of the
DEC-AN used for the measurements. This can cause saturation effects in the mitigation filter jof
the power converter under test, in particular at the operation frequency (i.e. the switching
fréquency) of the power converter and its harmonics, which are usually in the range from 2 k*z
tolsome 20 kHz. Saturated mitigation filters lead to incarrect and invalid measurement results
sihce the power converter is not operated as intended during the measurements. For guidange
on prevention of saturation effects caused by the €onfiguration of the test site, see information
infAnnex E.

Where a particular type of DC power cable is specified in the installation instructions, this shall
be used during the measurements.

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

Where the equipment undertest has more than one DC power port of the same type, the numbjer
off DC power ports needed to operate the equipment at its rated power shall be connected fto
the DC-AN for the meéasurements. All other DC power ports shall be terminated with a suitable
180 Q common mode termination impedance. Multiple ports galvanically connected in parallel
(spch as bus bars)or strips for connection to multiple cables) are considered to represent ofe
siphgle port only.

NQTE 2 _For these other terminations, any suitable device can be used. This includes e.g. use of further 150 Q
neftworks\/according to CISPR 16-1-2, further DC-ANs as specified in 7.3.2.3, or also use of 150 Q coupling/
dejcoupling 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

moving arm/element of the robot; in this case, the investigation and the results obtaing
from the re-measurement shall be documented in the test report.

d

b) The EUT arrangement shall be such that the mobile portions of the robot can mave freely,
as in normal operation, during the test.

c)| In the case of a fixed robot, the installation instructions shall be respected-in-all cases. o
ensure stable robot operation, the robot shall be rigidly fixed and one "of the following
electrical conditions shall be fulfilled as required in the installation instructions:

— remain insulated, or

— grounded to dedicated grounding/earthing point.

d) A mobile robot shall be supported above the ground plane_at the required height (up [to
15 cm, 40 cm or 80 cm, depending on if the EUT is flodr-standing or tabletop and if the
measurement is radiated, conducted with a VCP, or conducted without a VCP) by means [of
an insulating support that allows the propulsion system of the robot to move freely. If the
free movement of the propulsion system of the robeot.is not possible when using an insulating
support of the maximum allowed thickness, thissmay be increased, as appropriate; in this
case, the actual thickness of the insulating support shall be documented in the test report.

Example setups for floor-standing robots aréZshown in Figure 6 and Figure 7 (for conducted
and radiated disturbance measurements, respectively), while Figure 8 and Figure 9 illustrate
an example combination EUT (consisting.oef both floor-standing and tabletop/wall-mount unitg).

~

Theysmallest 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

IEC

L = Measuring distance

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

Manipulator
(EUT)

Controller (EUT) m

==
= il

-h-q_h_'_ﬁ—-

I Typical
: 5
SPACINg | 554555545
. -L__E :::0’0’0‘0‘0‘0‘0‘
AC mains o
power input

onded to

Bonded to ground

ground

Insulator :
(=15) power input
IEC

Figure 6 — Example of a typical test setup for conducted disturbance
measurement on a floor-standing robot system
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Dimensions in centimetres

EUT volume
(ignoring the range of motion
of the moving elements)
Manipulator
(EUT) k

Controller
(EUT)

CMAD

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

not visible)

Turntable

Typical
spacing

Insulator .
(=15) o

IEC

CMADs might not be available for the power rating or\diameter of the cables of the EUT, or the cable might be tpo
shprt.

Figure 7 — Example of -atypical test setup for radiated disturbance
measuremeént-on a floor-standing robot system
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Dimensions in centimetres

Teaching box

(EUT)
Manipulator . ;) Controller (EUT)
spacing 10
/  AE J
— l'#
L ]!__
'
II
Honded to I Connector's -—J".iAAN
ground height X X if X< 40 or
40, if X240

Insulator - Termination
(=15)

Vertical

Bonded t6 ground RGP

/:3¢]
Wall-mount equipment, such as the controller illustrated aboye;”shall be arranged as tabletop EUT, in accordanfce
with CISPR 16-2-1.

NQTE The robot system illustrated here is a combination EUT, including both tabletop and floor-standing units.

Figure 8 — Example of a typical 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

baialad
TeTgTe —

Manipulator b}l

—
— Lo

Termination

Turntable

Typical spating

Insulator
(=15)
IEC

Wall-mount equipment, such as the controller illustrated above, shall be\arranged as tabletop EUT, in accordanice
with CISPR 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 shorf.

NQTE The robot system illustrated here is a combination EUT, including both tabletop and floor-standing units.

Figure 9 — Example of a typicalest setup for radiated disturbance
measurement on a‘combination robot system

7.6 Load conditions of the EUT.
7.6.1 General

Lgad conditions of the equipment under test are specified in this subclause. Equipment njot
cqvered by this subclausé€ shall be operated so as to maximize the disturbance generated while
st|ll conforming with n6rmal operating procedures as provided in the operating manual of the
equipment.

7.6.2 Medicalvequipment

7.6.2.1 Therapeutic equipment using frequencies from 0,15 MHz to 400 MHz

mphual of the equipment. The output circuit to be used to load the equipment depends on the
nature of the electrodes with which it shall be used.

All measurements shall be made under operating conditions as provided for in the operati;l:g

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
E
/‘:I .
Plane L Plane
| — t
E — L
Horizontal load Vertical load

IEC

E | = electrode arms and cables

= dummy load

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

Individual measurements shall be made with the dummy load both/hofizontal and vertical (s¢e
Figure 10). In each case, the equipment, together with the outputicables, capacitive electrodés
and dummy load, shall be rotated around its vertical jaxis during measurements [of
elpctromagnetic radiation disturbance in order that the maximum value can be measured.

NQTE 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:

four lamps 110 V/60 W in parallel, or five lamps 125 V{60°W in parallel;
b)| nominal output power 300 W to 500 W:

four 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 colls
sypplied with the equipment for the treatment of the patient. The test load shall consist jof
a pertical tubular container of insutating material, having a diameter of 10 cm, filled to a height
of| 50 cm with a solution consisting 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 with the
axfis of the coil. The centres of the coil and the liquid load shall also coincide.

Measurements shall be made at both maximum and half-maximum power and, where the outpjut
cifcuit can be\duned, it shall be tuned to resonance with the fundamental frequency of the
equipment.

All measurements shall be made under all operating conditions as provided in the operatifg
mpnaual 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

T
ed

W
cq
lep
be
oy
ornfvery low output power shall also be tested in these conditions.

Industrial induction heating and dielectric heating equipment should-betested in a configuration
and with a load that is equivalent to actual or intended use. Where the equipment may be
cqnfigured for a variety of loads or the load is not available, the load as specified in IEC 61922
[1R] for induction heating and IEC 61308 [13] for dielectric-hieating equipment may be used.
Industrial resistance heating equipment shall be tested with ‘er without the charge, as specifig¢d
in[the product documentation.

NQTE A circulating water load has been found suitable for many types of dielectric heating equipment.

Industrial microwave heating equipment shall.comply with the limits of radiation in Clause| 6
when loaded according to IEC 61307 or with\@ load used in practice. The load shall be varig¢d
ag required to produce maximum power~transfer, frequency variation or harmonic variatipn
depending on the characteristics under examination.

7.6.4 Scientific, laboratory ahd measuring equipment

S¢ientific equipment shall _be “tested under normal operating conditions. Laboratory and
measuring equipment shall\be operated as intended. Any RF output ports shall be terminated
injla matching non-radiating load.

7.6.5 Microwave cooking appliances

Mjcrowave cotking appliances shall be operated with all normal components such as shelves
in[place, and\with a load of 1 | of tap water initially at 20 °C + 5 °C placed at the centre of the
lopd-carrying surface provided with the EUT.

Thelwater container shall be a cylindrical container of borosilicate glass of an external diameter
(o] * T ; € 80705 14T

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.

The start of the measurements according to this document shall be delayed by up to 5.svafter
the welding equipment under test has been taken into operation.

7.6.8 ISM RF lighting equipment

ISM RF lighting equipment shall comply with the limits in 6.3 when tested as delivered by t:l:e
mpnufacturer under normal operating conditions. The EUT shall bg)roperated until the
mpgnetron oscillating frequency is stabilized. The start of any measurement according to tHis
dgcument 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 measurements
agcording to this document shall be delayed until switching actions related to the main pr
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 power converter under test shall be*Connected to the laboratory AC mains network via the
artificial mains network (V-AMN) specified in 7.3.2.2, whenever possible. If such connection|is
ngt possible 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 artificlal
mpins network (V-AMN) specified in 7.3.2.2.

Connection to an appropriate resistive load is also recommended for power converters solgly
infended for use in island low voltage AC mains installations which are not connected to another
pyblic low voltage~-A€ mains power distribution network. For advice, consult the installation
ingtructions of the \EUT.

Alternatively,the AC supply power for the laboratory DC power source may be taken from the
AC outputilines of the GCPC via the V-AMN without connecting the resistive load. The outplut

AC power of the GCPC will be used to contribute to the required DC input power for that GCP[,
thle 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 9283:9998[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 mobile robots
Operation mode Description
Battery charging mode: the battery Charging level is less than or equal to 20 % at the
Mode 12 beginning of the test and remains'less than 80 % for the entire duration of the test; thp

robot is in charging mode, with\its' main function(s) idle.

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

Mode 3 2 Similar to mode 2¢-but with all corresponding parameters (e.g., load) set at
ode approximately-the.middle of their specified range.

4 If the robot can be placed in both its,normal mode of operation and in battery charging mode at the same timg
then both mode 1 and mode 2 {or'mode 1 and mode 3) can be evaluated for compliance with the limits throug
a single test, with the EUT(connected to AC mains power. The test report shall specify how the EUT wap
placed in both operating modes for the test.

=)

If| based on the-specific design, construction and functionality of the robot under test, it|is
egtimated that-other modes of operation can create significant emissions, then these other
mpdes of operation should also be evaluated, in addition to the modes listed in Table 22 jor

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 carri¢d
the observed disturbance(s).

7.7.3 Radiated emissions

Of those radiated emissions above (L — 10 dB), where L is the limit level in logarithmic unifs,
the record shall include at least the disturbance levels and the frequencies of the six highdst
dipturbances in each observed frequency range. The record shall Jinclude the anten£a

pglarization, antenna height and turntable rotation position if applicable for each report¢d
dipturbance. In case of test site measurements, the measurement distance actually selectéd
anjd 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 serL-
anechoic chamber (SAC) and for the measurement of conducted disturbances on any test site,
a ground plane shall be used.

The requirements for the radiation test'site are given in 8.3 and, for the ground plane for the
measurement of conducted disturbances, in 8.2.

The relationship of the equipment under test to the ground plane shall be equivalent to that
ogcurring in use. Except at the\EUT's intended grounding locations, a floor standing EUT shall
be insulated from the ground plane by a dielectric material with thickness of up to 15 cm. Dirgct
cgnnection to earth (i.e. to_the ground plane) shall be done

either according.to)the EUT's instructions,

b) or, if the equipment under test is fitted with a special earthing terminal, then this terminal
shall be connécted to earth (i.e. be bonded to the ground plane) with a lead as short @s
possible,'see also Figure 4.

8.R Measurement of conducted disturbances

8.21 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.

TtI\e power and signal cables shall be oriented in relation to the ground plane in a manntr
equivalent to actual use and precautions taken with the layout of the cables to ensurethat
spurious effects do not occur.

When the equipment under test is fitted with a special earthing terminal, this shall\be connectéd
tol earth with a lead as short as possible. Equipment without special earthing.terminal shall be
tepted as normally connected, e.g. any earthing being obtained through the'mains supply.

8.2.2 Measurements on grid connected power converters
8.2.2.1 Measurement of the disturbance voltage at AC power’ports
T

e disturbance voltage at the low voltage AC power port.of the power converter shall be
measured using the usual method of measurement for disturbance voltages at AC mains porfs,
sge also CISPR 16-2-1.

The disturbance voltage at the ancillary low voltage’AC power port of the power converter,| if
applicable, shall be measured using the usual method of measurement for voltages at AC maips
pqrts, see also CISPR 16-2-1.

For power converters which cannot be measured with the V-network (V-AMN), the disturbange
vqgltage at the low voltage AC mains\power port can be measured with the high-impedan¢e
vqltage probe according to CISPR 46-1-2:2014, Clause 5. In this case, the laboratory AC powgr
squrce shall be connected directly-to the AC power port under test. For conditions of use of the
high-impedance voltage probejsee 7.3.3.

Alternatively, for measuréments on power converters with a rated throughput power > 20 kVA,
a| V-network (V-AMN) )may be used as a voltage probe as specified in 7.4.4.4 [of
C|ISPR 16-2-1:2014.and CISPR 16-2-1:2014/AMD:2017. The laboratory AC power source shall
bg connected to.the AC power port under test via an inductance of 30 yH to 50 pH. TiLe
inductance capbe’realized by a choke, a power cable length of 50 m, or an isolation transformgr.
Alsuitable 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 jof
th|e 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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NOTE 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

ra

W

nge.

here 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

T
th
m
di

then this port can be exempted from the measurement.

8.
8.

bde termination impedance, see 7.5.3.2. Multiple ports galvanically connected in parallel
uch as bus bars or strips for connection to multiple cables) are considered to represent one
ngle port only.

e disturbance voltage at the DC power port of the power converter shall be measured using
DC-AN which is specified in 7.3.2.3. Compliance with the limits shall be verified fpr

basured disturbance voltage levels of both modes, i.e. for the level of the,common mode (CI1)

sturbance voltage as well as for the level of the differential mode (DM) disturbance voltage|.

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

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

if the power converter and a battery or other kind ofillocal DC power source is intended fpr
incorporation in a higher order final equipment (cémprising of one or more enclosures);

2.2.2.2 Measurement procedure 1

.2.2.2.1 General

The DC-AN is used as standardized 150 Q common mode termination of the EUT and as

dqg
sh

coupling network to the laboratory DC power source. A typical measurement arrangement
own in Figure 11.

S

AC output DC input
GCPC

Current flow 777L7
Laboratory AC

filter fitter [ | AMN DC-AN | | pc filter :—l

Isolation | i
transformer Current flow

AC mains
(grid)

DC power
source

;;;L; IEC

Figure 11 — Typical arrangement for measurement of conducted disturbances
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

cgmmon mode inductance of 90 pH to 150 yH. The common mode inductance may be.realiz¢d
by ferrite tubes, common mode absorbing devices, or a CDN as specified in 6.2.2 and-6.2.3 |of
IHC 61000-4-6:2023. Since a CDN according to IEC 61000-4-6 is used only as_a)decoupling
ngtwork, its RF power input port shall not be terminated with a 50 Q resistive load)as shown|in
Figure 12.

NQTE It is up to the operator of the laboratory to ensure that the measurement, results obtained with such
me¢asurement arrangements are not obstructed or invalidated by dominating disturBances from the laboratqry
D¢ power source. Appropriate EMI filters can be used to decouple the EUT from thenDC power source. But be awgre
nof to apply too heavy additional common mode capacitive loading to the EUT) Further guidance on suitalhle
dejcoupling of the laboratory DC power source from the measuring arrangementcan be found in Annex E.

IN port
Plus (Open)
pole m
. 4 © 0\ ® @
GCPC under EUT $\ DC power
test 'V”?US port @N AEport | source
ole

port DC-AN (Open)

Measuring port
(Voltage probe) IEC

Figure 12 — Typical arrangement for measurement of conducted disturbances at
LV DC power.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

Measurements of the disturbance voltage at the DC power port shall be carried out with the
DEC-AN used as voltage probe, see Figure 12, Figure 13 and Figure 14.

Wiith-the DC-AN, the common mode disturbance voltage at the DC power port of the powgr
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.
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Ferrites/

AC mains Isolation CMAD/
(grid) transformer AC output DC input —>—s}s| CDN
9 GCPC & —

@“"@ B i [I—
DC-AN

:"" AMN :

N(
tu

1 As-a-roltageprobe 1
As a voltage probe
DC power
source —
- Current flow
Isolation
transformer
IEC

TE ‘x’ and ‘y’ denote the spacing between the current probe and the DC-AN, and the DC-AN and the ferr
e(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

EUT
>20 kVA

The AMN is used as 0.8m |7
a voltage probe AMN -~ i
AC output

E : :
> L2L3 DC input
S LW Current _ Isolation mat
08 m——/4 probe
7 =

Terminal box

The DC-AN is used
as a voltage probe

t/’;%
Terminal box DC cable
Isolation
transformer
s DC power supply
i1 input
mains (grid) "* ~N S . 'npu output
(optional) &~ Oﬁ, 5 i ¥
Isolation i i ? 3
P

transformer {0

(optional) T

IEC

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 g
all handles
equipment.

bg directly 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 termin

M|of the RC element shall be connected directly to the body of the equjprent.
When the casing of the equipment is of insulating material, a metal foil'shall be wrapped around
the handles.

W

8.
8.

sulating handles, a metal foil shall be wrapped around.tfie handles.

3 OATS and SAC for measurements in the range 9 kHz to 1 GHz

3.1 General

The radiation test site shall be flat, free of*overhead wires and nearby reflecting structure

sUfficiently large to permit adequate separation between the antenna, test unit and reflecting
structures.
Alradiation test site which meets the criteria is within the perimeter of an ellipse having a maj

ax

m

ar

btalwork which is covered with paint or lacquer is considered as exposed metalwork*and shall

hen the casing of the equipment is partly metal and partly insulating materials, and has

on the perimeter of this radiation test site will be twice the length of the direct path leng
between the foci. This/radiation test site is depicted in Figure 15.

e

al

s!

r

is equal to twice the distance between the foci and a minor axis equal to this distange
Liltiplied by the square root of three. The equipment under test and the measuring equipmejnt
e placed at each of the\foci respectively. The path length of any ray reflected from an objgct

h
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Minor diameter = V3F

‘@

AN

\
- 1
> i

L

N to be free of reflecting objects.

Antenna

Boundary of area defined by
an ellipse. Volume above earth

Test unit /

NQTE For the values of F (measuring distance), see Clause 6.

Figure 15 — Radiation test site
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r the 10 m test site, the natural ground plane shall be augmented with a ground plane |of
btal which shall extend at least 1 m beyond the boundary/of‘the equipment under test at one
d and at least 1 m beyond the measurement antenna and its supporting structure at the other
d (see Figure 16). The ground plane shall have no vqids or gaps other than any perforatiops
nich do not exceed 0,1 A at 1 GHz (about 30 mm).

y
A

= \
P <
' N
4
/ \
1 \

1 \
I
Q = \

Test upit

Antenna S &

v k ~o //
A
|-

= measuring{distance in m

8.

= (d + 2) m, where'd“is the maximum test unit dimension

= (a + 1) m, where a is the maximum dimension of the antenna

Figure 16 — Minimum size of metal ground plane

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

Y

IEC

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 equipment under test not located on a turntable, the measurement antenna (shall be
pgsitioned at various points in azimuth for both horizontal and vertical polarization,\€are shall
be taken that measurements be taken in the directions of maximum radiation and ithe highgst
lejel at each frequency be recorded.

NOTE At each azimuthal position of the measurement antenna, the radiation test site”requirements specified
8.8.1 are met.

n

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

Measurements may be performed on radiation test sites which do not have the physiqgal
characteristics described in 8.3. Evidence shall be obtained-t0.show that such alternative sitgs
will yield valid results. An alternative radiation test site in the\frequency range 30 MHz to 1 GHiz
is|acceptable if the horizontal and vertical site attenuation’ measurements made as per 6.3 jof
C|ISPR 16-1-4:2019 are within £ 4 dB of the theoretical’site attenuation as given in Table 2 |of
CISPR 16-1-4:2019.

Alternative radiation test sites shall allow for-anhd be validated for, the measurement distang¢e
in[the frequency range 30 MHz to 1 GHz specified elsewhere in Clause 6 and/or Clause 8 |of
thjs document.

8.6 FAR for measurements inthe range 30 MHz to 1 GHz

Alfully-anechoic room (FAR) used for measurement of radiated disturbances in the frequengy
range 30 MHz to 1 GHz shathcomply with the requirements in CISPR 16-1-4.

The use of the FAR is nestricted to table-top equipment. The size of the EUT suitable to be
mgasured in a FAR-isJimited by the validated test volume of the given FAR. The test volume
the FAR is validated according to CISPR 16-1-4, and documented in the site validation repoit.

NQTE For measurements at 3 m separation distance, this validated test volume will likely limit the applicability|of
th¢ FAR to small EUT (see 3.1.32).

For measurements in the FAR, the test setup shall be, as far as applicable, the same as
described in 8.3 for measurements on an OATS or in a SAC. Further information on performange
of—emissiommeasurements—ma AR theTrange—30-MHz—to—+GHz—sfound—m74—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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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

ef

9.

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

3 Validation of test site

Te¢st sites shall be validated according to CISPR 16-1-4.

9
9
9.
T

Measuring procedure
A1 General

1.1 General requirements for both group 1 and group 2 equipment

e measurements shall take place in free-space conditions, i,e+the reflections on the ground

all not influence the measurements, see CISPR 16-1-4.

The usage of absorbers shall be done according to CISPR 16-2-3.

The general measuring procedure above 1 GHz specified in CISPR 16-2-3 should be consult

fo

pa
b4

ngise is at least 10 dB below the reference-limit, since otherwise the reading can be significan
affected.
9.4.1.2 Flowchart for measurements on group 2 equipment

A

flow chart showing the measurement procedure is shown in Figure 17.

d

' guidance. Measurements shall be made with the antenna in both horizontal and vertiqal
larizations. In both cases, the turntable withdhe equipment under test shall be rotated. It shall
ascertained that, when the equipment under test is switched off, the level of background

ly
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Peak measurements (9.4.3)
(Table 17, 120 seconds, every 30°)

;

Peak < Table 17
limits?

P - P .
Chotceof-tiser-of-tre-stancrard

/ Y

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

Table 18 Table 19

Final restit
< Table 19imits?

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 microwave ovens, a warm-up period™~of at least 5 min shall be performed before the
measurement.

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 microwaye
pgwer setting.

Some microwave ovens automatically turn to an intermittent operation mode if operated for|a
lohg time at their highest microwave power setting. In such cases, the measurement shall lre
stppped for a while to allow cooling down until the microwave oven is able to operate at |ts
mpximum poweér setting without intermittence.

Dyring thé ' measurement, the water load should be exchanged to cold water before it starts ffo
bqil. For load conditions of microwave ovens during the measurements, see also 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 carrirlad
oyt, see Figure 17.

NO®TE 2 In the frequency range 11,7 GHz to 12,7 GHz, in some countries unwanted emissions from\|SM equipmgnt
can cause radio frequency interference for reception facilities of satellite broadcasting systems ‘even when thiey
comply with the limits for the final weighted measurements.

9.|:.4 Weighted measurements (group 2 equipment only)
9.4.4.1 General

In|cases where readings obtained during the peak measurement-in the range 1 GHz to 18 GHhlz
exceed the limits specified in Table 17, an additional series of measurements with a weighting
fupction shall be performed.

In|preparation of the final measurement, the whole frequency range shall be divided into 7 sup-
ranges from 1 GHz to 18 GHz, in accordance with Table 24.

For every subrange where the EUT did not meet the limits of Table 17, identify the frequengy
ofl the highest emission level from the peakymeasurements. These frequencies are the centre
frequencies 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 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

4 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.


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

CISPR 11:2024 © IEC 2024 - 69 -

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).

NPTE A video bandwidth of 10 Hz together with logarithmic amplification provides a level closer to the_averapge
leyel of the measured signal in logarithmic values. This result is lower than the average level that would be obtained
in flinear mode.

Measurements with the Log-AV weighting function shall be performed in_.the” frequengy
sybranges (see Table 24) where the EUT did not meet the limits of Table 17 around the centre
frequencies identified in the previous step, within a frequency span of 20 MHz.

Compare the measurement results to the limits of Table 18.

If the EUT passes the measurement with the Log-AV weighting:function (Table 18), then tle
final test 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 Jat
the azimuth of the EUT and the polarization of the~antenna where the maximum emission was
found during the preliminary peak measurements. Measurements shall be made at the following
5 kpot frequencies:

S
Jfs + 5.MHz, f, - 5 MHz,
fy +. 10/MHz, fy— 10 MHz,

where f is the frequepcy with the highest peak emission in one of the frequency subrange
defined in Table 24,65ee°9.4.4.1.

I

Compare the megasurement results to the limits of Table 19.

If the EUT passes the measurement with the APD weighting function (Table 19), then the final
tept result is PASS, see Figure 17.

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
direction 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 equipment is inherently capable of emitting levels of electromagnetic radiation that\are

OF:
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- equipment should be checked with a suitable radiation monitor.

P Measurement uncertainty

btermining compliance with the limits in this document shall be based on the results of t
mpliance measurements taking into account the considerations on measurem
strumentation uncertainty.

here guidance for the calculation of the instrumentation uncértainty of a measurement
ecified in CISPR 16-4-2 this shall be followed, and for thesextheasurements the determinati
compliance with the limits in this document shall take/inte consideration the measureme

basurement result and any adjustment of the testiresult required when the test laborato
certainty is larger than the value for Ug gpgr givemin CISPR 16-4-2 shall also be included

the test report.
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r in situ measurements, the contribution.of*uncertainty due to the site itself is excluded frg
e uncertainty calculation.

TE When performing measurements at\distances less than 10 m, higher measurement uncertainties can occ

strumentation uncertainty in accordance with CISPR:6-4-2. Calculations to determine the

zardous to human beings. Before testing for electromagnetic radiation disturbance, the\ISM
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Annex A
(informative)

Examples of equipment classification

A.1 General

sgmiconductor rectifiers is tested as an induction heater (with all disturbances meeting tie
priescribed limits whatever the source of disturbance) and is not tested as (if /it were|a
sgmiconductor power supply.

The document gives general definitions of group 1 and group 2 equipment and for officlal
pyrposes the group to which a particular piece of apparatus belongss“identified from thege

definitions. It will, however, be helpful to users of the document to haveya comprehensive list jof

types of apparatus which have been identified as belonging to a particular group. This will al$o
help in developing the specification where variations in test procedures can be found by
ejperience to be necessary in dealing with specific types of apparatus.

The lists of group 1 and group 2 equipment given in A.2.and A.3 are not exhaustive.

>

Lo P

Examples:

Al2:2 Detailed Group 1 equipment

2 Group 1 equipment

2.1 General Group 1 equipment

foup 1 equipment contains the equipment in the scope of this document which is not classifi¢d
group 2 equipment.

Laboratory equipment
Medical electricat.equipment

Scientific equipment
Semiconductor converters

Industrial electroheating equipment with operating frequencies less than or equal
to 9. kHz

Machine tools
Industrial process measurement and control equipment

Semiconductor manufacturing 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
per phase, industrial automated guided vehicle (AGV) without wireless power
transfer
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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).

A.3 Group 2 equipment

A.3.1 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

thgformof etectromagnetic Tadtatton, Inductive and’or capacitive coupling, for the treatmentiof

mpterial, for inspection/analysis purp,oses, or for transfer of electromagnetic energy.
Examples: Microwave-powered UV irradiating apparatus

Microwave lighting apparatus

Industrial induction heating equipment operating at frequencies abpove 9 kHz
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 formipg
part of equipment subject to other C}ISPR standards is excluded from the scope of this documept.

Al3.2 Detailed Group 2 equipment

Examples: Metal melting, billet heating, component heating, soldering and brazing, arc
welding, arc stud welding, resistance welding, spot welding, tube weldinfg,
industrial laser oscillator exited by high-frequency discharge, wood gluing, plastic
welding, plastic preheating, industrial food processing and baking, food thawinlg,
paper drying, textile treatment, adhesive curing, material preheating, short-waye
diathermy equipment, microwave therapy equipment, magnetic resonang¢e
imaging (MRY), medical HF sterilizers, high-frequency (HF) surgical equipment,
crystal zone refining, demonstration models of high-voltage Tesla transformeis,
belt generators, etc.
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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

el

ectric field strength of the electromagnetic radiation disturbance can be calculated sufficien

ly

ad
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di
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curately from the expression:
11 _ 11 ol
Eq =E;" - Eg

here
is the electromagnetic radiation disturbance (uV/m);

is the measured value of electric field strength (pV/m);

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

most cases the results of radiated emission measurements are.expressed in logarithmic un
r example dB(pV/m). Those results shall be converted into\linearly expressed values (pV/
fore applying the above formula.

TTe formula has been found to be valid when unwanted signals are from AM or FM sound a

evision transmitters having a total amplitude up.te‘twice the amplitude of the electromagne
diation disturbance which shall be measured.

is advisable to restrict the use of the formula to cases where it is not possible to avoid t
sturbing effect of radio transmitters If the frequency of the electromagnetic radiati
sturbance is unstable then a panoramic receiver or spectrum analyzer should be used, a
e 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

T
ajd local control of radiated RF disturbances at the place of operation of indivdu

dgcument. Apart from these provisions, additional ITU provisions can apply forthe operati
and use of individual ISM RF applications in particular environments, i.e. in "patticular areas
which are not addressed in the main body of this document. The CISPR regards these IT
provisions and their national derivatives as recommendations since they ¢can only apply
inpividual ISM RF applications used in particular areas under in situ condifions.

Cl|2 Recommendations for protection of safety-related. radio services

For the protection of specific safety-related radig services, in particular areas, an individu

M RF applications. The respective provisions of the ITU relating to usual residential ,and
nfdustrial environments are recognised by CISPR and incorporated into the main bedy of th

ngtallation can be required to meet the limits specified in Table C.1.

to protect specific safety-related radio services in particular areas

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

SM RF equipment should be designed to avoid fundamental*operations or radiation of high-
lepel spurious and harmonic signals in bands used for safety-related radio services. A list
these bands is provided in Table C.2.

Tlable C.1 — Limits for electromagnetic-radiation disturbances for in situ measurements

al
or
s
DN

U
to

al

Measuring distance D from the outer face
Limits of the exterior wall outside the building i
which the equipment is situated
Frequency 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¢0y137 30 - 10
242,95 to 243,05 37 - 10
328,6 to 335,4 37 - 10
JOU O T £10 of - v
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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

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)

173510 2,790 5
,090 55 to 2,091 05
,021 5 to0 3,027 5
,122 t0 4,210 5
,678 510 5,684 5
,212 t0 6,314
,288 to 8,417
12,287 to 12,679 5
16,417 to 16,807
19,68 to 19,681
2,375 5 to 22,376 5

Mobile distress frequency

Emergency position indicating radio beacon (EPIRB)
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 shipbodrdyonly)
Maritime safety information (coastal areas and shipbdard only)

6,1 to 26,101 Maritime safety information (coastal areas and shipboard only)
0 to 520 TETRAPOL
4,6 to 75,4 Aeronautical radionavigation (marker beacons)
108 to 137 Aeronautical radionavigation (108 MHz{te’118 MHz VOR, 121,4 MHz to 123,5 MHz
distress frequency SARSAT uplink, 148 MHz to 137 MHz air traffic control)
136 to 200 Project 25
136 to 174 EDACS
156,2 to 156,837 5 Maritime mobile distress frequency
42,9 to 243,1 Search and rescue (SARSAT uplink)
28,6 to 335,4 Aeronautical radionavigation (ILS glideslope indicator)
60 to 520 Project 25
80 to 385 Air-Ground-Air operation (AGA)
80 to 430 TETRA1
80 to 512 EDAES
90 to 395 Air-Ground-Air operation (AGA)
99,9 to 400,05 Radionavigation satellite
06 to 406,1 Search and rescue (emergency position-indicating radio beacon (EPIRB), SARSAT
uplink)
10 to 415 GoTa
10 to 430 CDMA-PAMR
20 to 425 GoTa
50.t0.470 TETRA1; CDMA-PAMR
5210 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
Allocation/Use
MHz
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
1453 to 1477
1501 to 1525

Aeronautical radionavigation (long range air search radars)
IDRA
IDRA

1

= o o

O O M, o M D | N TN L T NG T S e G §

1

544 to 1 545

545 to 1 559
559to 1610
610 to 1 625,5
645,5to 1 646,5

646,5 to 1 660,5
850 to 1 910
920 to 1 980
930 to 1 990
110to 2 170
700 to 2 900
900 to 3 100
200 to 4 400
000 to 5 250
350 to 5 460
600 to 5 650
000 to 9 200
200 to 9 500

3 250 to 13 400

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

Aeronautical mobile satellite (R)

Aeronautical radionavigation (GPS)

Aeronautical radionavigation (radio altimeters)

Distress frequency-uplink (1626,5 MHz to 1645,5 MHz mobile satellite*uplink can be
pre-empted for distress purposes)

Aeronautical mobile satellite (R)

GoTa

GoTa

GoTa

GoTa

Aeronautical radionavigation (terminal air traffie’/control radars)
Aeronautical radionavigation (radar beacens — coastal areas and shipboard only)
Aeronautical radionavigation (altimeters)

Aeronautical radionavigation (microwave landing systems)
Aeronautical radionavigation (airborne radars and beacons)
Terminal Doppler weather radar — wind shear

Aeronautical radionavigation (precision approach radars)

Radar transponders fornmaritime search and rescue. Maritime radar beacons and
radionavigation radats. Airborne weather and ground mapping radar for airborne
radionavigation,‘particularly under poor visibility conditions

Aeronautical,radionavigation (Doppler navigation radars)

Fq
ay
e

N(
ad

3 Recommendations for protection of specific sensitive radio services

r the protection‘of specific sensitive radio services, in particular areas, it is recommended
oid fundamental operations or the radiation of high level harmonic signals in the bands. Some
amples of these bands are listed for information in Table C.3.

TE For the protection of specific sensitive services, in particular areas, national authorities can requg
ditiohal suppression measures or designated separation zones for cases where harmful interference can occur

to
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Table C.3 - Frequency bands allocated for sensitive radio services

Frequency

MHz

Allocation/Use

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

Amateur radio services

Amateur radio services

1,80 to 2,00 Amateur radio services
3,50 to 4,00 Amateur radio services
25 10 5,45 Amateur radio Services
,00 to 7,30 Amateur radio services

10,100 to 10,150
13,36 to 13,41
14,00 to 14,35
18,068 to 18,168

Amateur radio services
Radio astronomy
Amateur radio services

Amateur radio services

1,00 to 21,45 Amateur radio services
4,89 to 24,99 Amateur radio services
5,5 to 25,67 Radio astronomy
8,00 to 29,7 Amateur radio services
9,3 to 29,55 Satellite downlink (Amateur Radio Satellite Sefvices)
7,5 to 38,25 Radio astronomy
0 to 54 Amateur radio services
0,0 to 70,5 Amateur radio services
3 to 74,6 Radio astronomy
137 to 138 Satellite downlink
144 to 146 Amateur radio services
145,8 to 146 Satellite downlink (Amateur Radio Satellite Services)
149,9 to 150,05 Radionavigation satellite downlink
40 to 285 Satellite downlink
22 to 328,6 Radio astronomy
00,05 to 400,15 Standard frequency and time signal
00,15 to 402 Satellite downlink
02 to 406 Satellite uplink 402,5 MHz
06,1 to 410 Radio astronomy
30 to 440 Amateur radio services
35 to 438 Satellite downlink (Amateur Radio Satellite Services)
08 to 614 Radio astronomy
1 215 to 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
1610,6to 1 613,8 Spectral line observations of OH radical (radio astronomy)
1660to1 710 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
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Frequency

MHz

Allocation/Use

1718,8to0 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

3 600 to 4 200 Satellite downlink

4 500 to 5 250

N

650 to 5 950
650 to 6 675,2
250to 7 750
025 to 8 500
10 000 to 10 500
104 50 to 10 500
10 600 to 12 700

QO =1 O

14 470 to 14 500
15 350 to 15 400
17 700 to 21 400
400 to 22 000
010 to 23 120

DD
—_

N
N

43 600 to 24~000
24 000.t0.24 500
31,200.to 31 800

—_

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
Amateur radio services

Radio astronomy

Satellite downlink

Satellite downlink

Amateur radio services

Satellite downlink

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
Spectral line observations (radio astronomy)
Radio astrgnomy

Satellite.downlink

Broadcast satellite (Region 1 and Region 2)

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 GHz:
Fixed/intersatellite/mobile (used to fill in the gap between frequency bands) 23,07 GHZ
to 23,12 GHz: Radio astronomy

Radio astronomy
Amateur radio services

Radio astronomy

PN, o Wa W PN, WS~ aVa)
JOHOU 100000

38 600 to 40 000
above 400 GHz

0 P H 4
n\aury GDlIUIIUIIIy
Radio astronomy

Numerous bands above 400 GHz are designated for radio astronomy, satellite
downlink, etc.
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Annex D
(informative)

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

1 General information and purpose

Fq
in
(s
on
e

r measurement of disturbance terminal voltages on grid connected power converters (GCP
ended for supply of electric energy into AC mains grids and similar AC mains installatio

the DC input side of the GCPC, while connection to an appropriate laboratorypAC pow
urce or AC mains grid is necessary on the AC output side.

ee Definition 3.1.15), connection to an appropriate laboratory DC power supply is necessary

C)

NS

er

The DC power is fed into the DC input power ports of the GCPC, and not ¢onsumed in t

G
pd
(oF:
d3
re
us
ef
(B

D

D

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

si
of]
ug
in
th
th
ng

ed for the measurements needs attention, and a proper<and appropriate setup can ev
able simplification of the test arrangement and configuration for the equipment under te
UT). Examples of suitable setups for the test site are described below.

2 Setup of the test site

2.1 Block diagram of test site

e having a configuration as shown in\Eigure D.1 orin Figure D.2. For this setup, the AC outp
the GCPC is connected to the AC\input of the laboratory DC power supply through the V-AM
ed in the measurement arrangement. The laboratory DC power supply converts AC pow
o DC power, and it is supplied to the DC input of the GCPC. Thus, the current circulates frg

DC power supply consumes the AC output power of the GCPC, and so a resistive load

AC output to the DC inputiof the GCPC. The advantages of this site configuration are thjat

e

CPC, and so almost completely converted to AC power and output to the AC side. If the AC
wer output from the GCPC is not consumed by a resistive load etc{)the AC power currgnt
n reversely be carried into the laboratory AC power source, and.s0 the equipment can lpe
maged. In addition, there are some countries where reverse power flow into the AC mainsl|is
stricted or prohibited by national law and regulations. Thus, the.global setup of the test site

n
st

st
ut
N
er
m

is

t required to prevent"AC power currents from flowing into the laboratory AC power source.
AC mains AC current
flow
Laboratory . EMI |
@— AC power 1— filter | Resistive load | AC output| o~ £C input
source J_ (optional) l— (EUT)
iTransformeri AnAAL e an | =1
AC ianIt r ! (Optlonal) i TXIVITN I=a—armay I
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)
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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
EMI-filter

AC mains
(grid) Lﬂﬁput

DC power supply
Qutput
Q

IEC

NQTE The distances defined as ‘x’ and 42%n the diagram refer to those as detailed in CISPR 16-2-1:2014 aphd
CIBPR 16-2-1:2014/AMD1:2017, 7.4 .1.

Figure\D.2 — Test setup for Case 1 (3D view)

Consequently, the laboratory AC power source shall provide only the total power losses in the
tegt arrangement, once’ the measurements are started. Because the laboratory AC power
squrce is used, its\AC voltage and frequency can easily be adjusted conforming to the
specifications forthe AC output side of the GCPC. Reverse AC power current does not flow info
the AC power<source, and so it cannot be damaged.

D|2.2 DC power supply

The-laboratory's DC power supply shaII have enough output power to operate the GCPC at ts

necessary. In case of the test setup as shown in Figure D 1 or in Figure D.2, the eIectr|caI
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 Other test setups

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

There are some cases where each electrical system cannot basically be matched, such @s
three-phase input of the DC power supply with a single phase AC output.of the GCPC (EUT),
etc. There is also the reverse case. In such cases, the AC output of theyGCPC cannot direcily
be connected to the AC input of the DC power supply as shown in Figure D.1 and Figure D ]2.
In|this case, another resistive load is connected in parallel with the daboratory AC power sourge
ag shown in Figure D.3 and Figure D.4 and the AC power of the GEPC (EUT) shall be consuméd
by that resistive load. As a result, the resistive load prevents the AC output power current of
the GCPC from flowing reversely into the laboratory AC power source, if it has enough powgr
tolexceed the maximum AC output power of the GCPC.

AC mains

(grid) AC current

Laboratory EMI flow

AC power z > i
@— soﬂrce filter AC outi)it GCPC £C input

Resistive | «
load — ‘—I
AC(mati_ns (%rid) — Reference ground
optiona
27 EMI
{\rp--mg D€ p‘%a = fiter —
AC C DC DC current flow

input l output

- - IEC

Figure D.3 — Test setup for Case 2 (schematic)
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Resistive /\ﬁ ;
llzevd] L
1 L1

EMIfilter

Laboratory
AC power source

EMI-filter

AC main
DC power supply
&nput Output

.
(grid) i\ﬂﬁpm Output
70

AC mains (grid) 4'”-,<,
(optional) 140

IEC

NQTE The distances defined as ‘x’ and ‘)’ in the diagram ‘refer to those as detailed in CISPR 16-2-1:2014 apd

CIBPR 16-2-1:2014/AMD1:2017, 7.4 .1.

Figure D.4 — Test-setup for Case 2 (3D view)

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
Figure D.4) is not connectedto the AC output side of the GCPC.

In|case the AC outputof the GCPC is connected to the AC mains through a filter as shown
Figure D.5 and Figute,D.6, the AC output current of the GCPC flows to the AC mains, a
therefore it is not required to connect the resistive load as shown in the previous setup, Case
Blit in this casef.there is a disadvantage that the AC power voltage and frequency cannot
adjusted conforming to the specifications of the AC output side of the GCPC.
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AC mains
(grid)  AC current
[ flow
< EMI L - .
@ filter | | ACoutput | ~~p ‘RC input

=

1

AC mains (grid) — Reference ground

(optional)
(,': Y DC power EMI
" =71 supply — filter [ —
~=~ AC DC | DC current flow
input | output J_ '

- | IEC

Figure D.5 — Test setup for Case 3 (schematic)

EMI-filter

EMI-filter

DC power supply

Input Qutput
?‘?op >

AC mains (grid) 44111
(optional)

=<

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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under test eventually to FAIL proving compliance with the réquirements specified in this
dacument.

It

impedance in the whole laboratory DC power supply chain, excessive CM disturbance currents
cgn appear at the operation frequency and can saturate the built-in EMI filters (as e.g. common
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Annex E
(informative)

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

1 General information and purpose

bst types of power converters use operation or switching frequencies in the range of a couple

ofl 100 Hz up to 25 kHz. The measurement results obtained in the range of interest (150_kKHz [to
3Q MHz) are sometimes seriously invalidated by the effective total common mode"(CIM)
impedance of the whole DC power supply chain in the test environment in the range of about
500 Hz to 150 kHz. If the operation frequency of the power converter under test coincides with

e frequency of the series resonance dip(s) in the effective total common-mode (CM)

bde chokes) in the EUT. Consequently, it will cause serious performance degradation of t:l:e
ers in the measuring frequency range 150 kHz to 30 MHz. Performance degradation of the
ers means that excessive RF disturbance levels will be recorded causing the power converter

can be said that such mode of operation of power convérters prominently deviates from the

operation conditions in normal use. Hence additional countermeasures should be taken at test

Si
te

As a matter of course, CM decoupling capacit@rs shall be employed, in conjunction with suitable
sgries inductors, as LP-filters decouple the termination impedance at the EUT port of the

e configuration level in order to operate the power converters as intended in normal use, |in
5ts according to this document.

artificial network (AN) e.g. from influencés’of the laboratory DC power source at the AE port jof

th
E
in

Is AN. The specifications of the DC-AN guarantee that the CM termination impedance at the
UT port of the AN remains at least at values of 10 Q or more, at the series resonance of {ts
ernal LC LP decoupling filter. This will prevent the saturation effects mentioned above in mgst

of| the practical testing cases.\For the magnitude-versus-frequency characteristics of the M

te

Fmination impedance of the' AN in the range 9 kHz to 150 kHz, consult the specifications

provided by the manufacturer.

C

bnsidering now mitigation of common mode RF currents in the whole laboratory DC powr

sypply chain at the-test site, this mitigation and involved additional CM decoupling capacitofrs
and common{mode chokes (as e.g. in the EMI filters at the site) can interact with the
characteristics-of the built-in LC LP decoupling filter of the AN, and can cause frequency shifts
of|the series/resonance dip(s) of the effective total common mode (CM) impedance experienced

at

fo
th

the EUT port of this AN.

r the given type of power converter under test. Such adjustments can be made by variation of
e 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

in

strumentation used in the laboratory DC power supply chain.

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
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 instrumentati
(DC-AN excluded) and test site configuration are suitable for use with measurements
power electronics operated in switching mode conditions at operating)frequenci
(fundamental frequencies) allocated in the range below 150 kHz. Degpending on t
implemented technology and nominal power throughput, power converters can u
fundamental or switching mode frequencies in the range from a couplelef 100 Hz up to abou
150 kHz.

3) Whenever possible insert additional common mode (CM) absorbing devices such as 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
purpose an extended length of the DC power supply cable-can be used too. In coiled foqm
it introduces an additional decoupling inductor (i.e. a éanimon mode choke) put in series [to
the laboratory's common mode current circuit. In any.case, one should check the efficiengy
of the added common mode rejection devices, since for most of them one will not fi
specifications of technical characteristics in the.range below 30 MHz.

® ® »w 35>

—

4) Avoid coincidence of the fundamental or opérating frequency of the power converter undger
test with the frequency of the series resonance dip in the CM impedance of the whdle
DC power supply chain consisting of the‘laboratory DC power source, the EMI filters us¢d
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 capacitange
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 powr
supply port allocated in the'test environment. Be aware that a line of capacitors with differeint
capacitances can be (heeded if the testing business comprises power convertelrs
implementing various(technologies, power throughput classes and the like. Remember thiat
the operation frequency can be allocated someplace between a couple of 100 Hz up to abolut
150 kHz.

E|(3 Detailed advice

EJ3.1 General

In ormatron about a DC- AN can be found in CISPR 16-1-2 and summarlzed as: the DC- AN is

between its EUT port and its AE port, in order to prevent RF disturbances from the Iaboratory
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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DC power source EMI filter DC-AN (EUT) AMN

T BT

I (¢) IO+ 0+ ()

Pd

Th
cd
in

tept environment (countermeasure for shifting the frequency, of the series resonance dip in the
CM termination impedance at the EUT port of the DC-AN)x

E|3.2 Insert of series inductors (or common mode chokes) in the laboratory's DC

to
pq
dqg
Fq

arranged to form an air coil.

An obvious countermeasure for prevention of these additional contributions to the total effectiye
RF CM current at the operation frequency of the power converter under test shall increase the
CM decoupling loss in between the AE port of the DC-AN and the laboratory*DC power supgly

If some suitable EMI clamp devices etc. whichzattenuate the common mode RF current in 9 khiz

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

rt allocated in the test environment.

is decoupling loss can be increased by insert of additional (series inductors (preferr¢d
untermeasure) and/or by employment of additional CM decoupling capacitors at the interfage
between the AE port of the DC-AN and the laboratory DC gower supply port allocated in the

power supply chain

150 kHz are inserted between the AE portiof the DC-AN and the laboratory DC power supgly
rt allocated in the test environmentias shown in Figure E.2, the capacitances of the
coupling capacitors the DC power saurce and EMI filter are equipped with can be neglected.
r such additional decoupling, extended lengths of DC power cable could be used too,|if

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

—H

N

—

1(f)

I}

IEC

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.
Preferred 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
interface between the AE port of the DC-AN and the laboratory DC power,
supply port allocated in the test environment

For an increase of the decoupling loss between the laboratory DC power supply chain and t:I:e
measurement arrangement additional CM decoupling capacitors can be connectéd-between the
AE port (i.e. the decoupling circuit) of the DC-AN and the laboratory DC pewer supply pgrt
allocated 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

HIEHEE e

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 counterméasure is that it shifts the series resonance dip in the magnitud
vgrsus-frequency characteristics of the CM termination impedance at the EUT port of the D{-
AN to lower frequencies, this'way avoiding possible coincidences in frequency of that resonanc¢e
dip and the operation~or fundamental frequency of the power converter under test. If the
operation frequency daes not coincide with that series resonance frequency, saturation effeqts
in[the EUT can bé-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 involvéed
operation frequencies. Individual adjustment of the additional CM blocking capacitance coyld
bg necessary'in most cases.

El4- “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 —
Magnitude-versus-frequency characteristic in the range 3 kHz to 30 MHz, Example

The saturation of mitigation filters the power converter iss\furnished with, that currently becomegs
a problem, occurs because a large common mode current flows in case the resonant frequengy
(20 kHz) coincides with the operating frequency_of‘the power converter (EUT). However, t:I:e
rejsonant frequency is practically determined not only by the DC-AN, but also by the commo¢n
mpde impedance characteristics of all of the dinstrumentation used in the whole laboratory OC
pawer supply chain including the DC power.source, installed EMI filters and the like.

In| case the effective resonant frequency caused by all of the laboratory measuri
ingtrumentation coincides with the“operating frequency of the power converter and so lar
cgmmon mode current flows, or in’ case it is necessary to confirm whether such conditio
agtually occur, the resonant_frequency can be detuned from the operating frequency of t
p@wer converter by changingithe capacitance of decoupling capacitors of the decoupling circ
oflthe DC-AN or adding the capacitance of decoupling capacitors as shown in Figure E.5 a
sq changing the resonant:frequency, that is to say, the resonant point can be shifted as shov
in|[Figure E.6. As a résult, the common mode current can be reduced at the operating frequen
oflthe power conyerter by avoiding saturation effects.

SO0 n 0@

Ty
<

Additional
blocking capacitors
GCPC
DC power source EMI filter / DC-AN (EUT) AMN
L .

] - H +— ——| o—p—m——o-0 AC mains
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Figure E.5 — Prevention of saturation of mitigation filters
by use of additional decoupling capacitors

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.

DC-AN common made imlhnrimcha;aderi:fir\:
500 ‘

1Zcel [(€)

450
400
350
300 i ~ | —IN

\
\
\

250 i ‘ 4 1A
9 kHz to 150 kHz }
200 } | i

[ Q)
100 -
Increase in |\ \ / L[S
50 i T

N
of decouphng ‘\ \/ b8 // capacnance of A '
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

1 Configuration of the EUT during emission tests

For the non-radio function, the configuration of the EUT shall be according to the requirements

S

The radio function shall be configured consistent with normal operation of the EUT. The

cd
ch

N(

applicable to the radio technology used.

N(
trg

F

Fq
as

Alternatively, the EUT may be assessed with the fadio function in transmit mode. In this casle,

ar
is

W

frequencies of the radio equipment (ice: radio device, radio module, or radio assembly/circuifry

in

F

Fq
as
b
of
th

W
lo

ecified in 7.5.
nfiguration(s) used shall be recorded in the test report together with the rationale.for the
oices.

TE 1 The transmit mode of the radio function is part of the assessment under the appropriate radio regulatio

TE 2 To prevent saturation of the measuring receiver, the good practice is to include filter(s) rejecting the ra
nsmitter frequency in the measurement chain.

2 Radiated emissions

r radiated emissions, the EUT with the radio function‘in standby or receive mode shall
sessed against 6.2.2, 6.3.2 or 6.4.2 as appropriate,

emission failing the limit of 6.2.2, 6.3.2 or 6.4.2, as appropriate, may be ignored provided

demonstrated that it originates from the radio portion of the EUT.

hen applying Table 10 for determining the highest internal frequency of the EUT, t

cluded in the EUT) shall also be considered.

3 Conducted emissions

r conducted emissions, the EUT with the radio function in standby or receive mode shall
sessed against 6321, 6.3.1, 6.4.1 or Table F.1, as appropriate. Alternatively, the EUT m
assessed with~the radio function in transmit mode. In this case, an emission failing the li
6.2.1, 6.3.1{6:4.1 or Table F.1, as appropriate, may be ignored provided it is demonstrat
pt it originates from the radio portion of the EUT.

here the EUT has a port intended for the connection of an external antenna via coaxial cab

b©

(o]

e

it

e

he
Y
it
d

hgerithan 3 m, the Class A or Class B requwements of Table F 1 shaII apply to th|s port 0]

of

CISPR 32 for th|s type of EUT port shall be used (see TabIe 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
841to 742 40t0 30 @ 74 t064 2 30to 202
Average Average Average Average
87 43 74 30
Quasi-peak Quasi-peak Quasi-peak Quasi‘peak
0,5 to 30
74 30 64 20
Average Average Average AvVerage

m

td

—

(@R

E

mitations and restrictions:

decreasing linearly with logarithm of frequency

he application of the voltage and/or current limits is dependent on the measurement procedure used. Refer {o
ISPR 32:2015/AMD1:2019, Table C.1 for applicability.

kcluding measurement uncertainty, all other elements within CISPR 32 shallpe*followed, including but not limitdd
selection of test method, test configuration, cable characteristics.

OTE The voltage and current disturbance limits in this table consider'the fact that the antenna port under teg
presented with a common mode impedance of 150 Q. Thus, thestwo limits are interrelated by: ' — I = 20 log

50 Q) = 44 dBQ, where V and [ are in logarithmic units (i.e. dBu\Wand 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-PROPOS

de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a lpour objet
favoriser la coopération internationale pour toutes les questions de normalisation dans’ les domaines

Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée &/des comités d'études,
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisati
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEE) participent également
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de~Nermalisation (ISO), selon d
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'|EC concernant les questions technigues représentent, dans la mesure

sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agréé
comme telles par les Comités nationaux de I'lEC. Tous les cefforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en estdaite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute
mesure possible, a appliquer de fagon transparente-es Publications de I'lEC dans leurs publications national
et régionales. Toutes divergences entre toutesRublications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendar
fournissent des services d'évaluation de” conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificati
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit.étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatairg
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lE

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composke

e
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I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Norme$ internationalgs,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles’au public (PAS) et des
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pour tout préjudice causé\en cas de dommages corporels et matériels, ou de tout autre dommage de quelq
nature que ce soit, dir€cte’ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépen
découlant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I'lE
ou au crédit qui Juiest accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatio
référencées\est obligatoire pour une application correcte de la présente publication.

L’attentionést attirée sur le fait que certains des éléments du présent document de I'l[EC peuvent faire I'objet

pour responsable de ne pas avoir identifié de tels droits de brevets.
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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 sixiéeme édition parue en 201
I'Amendement 1:2016 et I'Amendement 2:2019. Cette édition constitue une révision technique.

5a
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

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;

b) introduction de limites pour les perturbations conduites sur l'accés de réseau cablé
conformément aux exigences données dans les normes d'émission génériques;
c) Introduction d’exigences relatives aux appareils qui intéegrent des fonctions
demisstentrecepten—radie:
d) introduction de définitions pour les différents types de robots;
e) prise en considération de certaines conditions particuliéres lors de la mesure des_robofs,
comme les configurations de mesure et les modes de fonctionnement des robots:
Le texte de ce document est issu des documents suivants:
Projet Rapport de vote
CIS/B/831/FDIS CIS/B/837/RVD
Le rapport de vote indiqué dans le tableau ci-dessus donne toute’information sur le vote ayant
abouti a son approbation.
L3 langue employée pour I’élaboration de cette Norme internationale est 'anglais.
Cé document a été rédigé selon les directives ISOHEC, Partie 2, il a été développé selon lgs

di
w

L
G
sd

L
in
re

rectives ISO/IEC, Partie 1 et les directivesISO/IEC, Supplément IEC, disponibles sous
vw.iec.ch/members_experts/refdocs. Les-principaux types de documents développés ppr
EC sont décrits plus en détail sous www.iec.ch/publications.

présent document a le statut d’'une norme de famille de produits en CEM, conformément au
hide 107 de I'lEC, Compatibilité glectromagnétique — Guide pour la rédaction des publicatiohs
r la compatibilité électromagnétique (2014).

comité a décidé que le,contenu de ce document ne sera pas modifié avant la date de stabilité
fiquee sur le site web.de”I'lEC sous webstore.iec.ch dans les données relatives au documeint
cherché. A cette date,/le document sera
reconduit,

supprimé;.ou

révisé:

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

Lg€tSPR

CONSIDERANT

a) que les appareils ISM a fréquences radioélectriques constituent une source importante gle
perturbations;

b) que les méthodes de mesure de ces perturbations ont été spécifiées par'le'CISPR;

c)) que certaines fréquences sont désignées par ['Union {lnternationale des
Télécommunications (UIT) pour un rayonnement non limité provenant des appareils ISM;

RECOMMANDE

que la derniére édition de la CISPR 11 soit utilisée pour appliquer des limites et méthodes de
mesure des caractéristiques des appareils ISM.
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INTRODUCTION

Parmi les exigences communes relatives au contrdle des perturbations radioélectriques dues
au matériel destiné a des applications industrielles, scientifiques 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 frequences radioélectriques

Lg CISPR est concerné par le contrdole des perturbations radioélectriques dues.Sa."dg¢s
applications ISM a fréquences radioélectriques par le moyen d’une évaluation‘de ces
perturbations, soit sur un site d'essai normalisé, soit, dans le cas d’une application ISM|a
fréquences radioélectriques qui ne peut pas étre soumise a I'essai sur un tel site,)sur son li¢u
de fonctionnement. Par conséquent, la présente publication du CISPR couyrefes exigenc
latives a I'évaluation des deux sortes d'appareils, a savoir, les appareils,  évalués par d
egsais sur des sites d'essai normalisés ou les appareils spécifiques~évalués dans d
cqnditions in situ.

O—

S
S

WD

IT est concerné par le contrble des perturbations radioélectriques dues a des
plications ISM a fréquences radioélectriques pendant le fonctionnement normal et I'utilisatipn
I'appareil correspondant sur son lieu de fonctionnement\(voir la Définition 1.15 dans |le
lement des radiocommunications de I'UIT (2020))Y La, ['utilisation de I'énergie
ioélectrique découplée de l'application ISM a fréquences radioélectriques par couplagl;e
onnant, inductif ou capacitif est limitée a I'emplacemeéent de cette application.

(2]

paragraphe 6.3 de la présente publication du-CISPR contient les exigences essentiell
refatives aux émissions pour une évaluation>des perturbations radioélectriques dues a d
applications ISM a fréquences radioélectriques sur des sites d'essai normalisés. Ces exigenc
pgrmettent des essais sur les applications)ISM a fréquences radioélectriques qui fonctionnen
a|des fréquences jusqu'a 18 GHz. Le paragraphe 6.4 contient par ailleurs les exigences
egsentielles relatives aux émissions pour une évaluation in situ des perturbations
radioélectriques dues a des applications ISM a fréquences radioélectriques dans la plage de
fréquences jusqu'a 1 GHz. Toutes les exigences ont été établies en étroite collaboration avéc
I'YIT et jouissent de I'approbation de I'UIT.

O——®
~ 0 n

Toutefois, pour le fonctionnement et l'utilisation de plusieurs types d'applications ISM|a
frequences radioélegtriques, il convient que le fabricant, l'installateur et/ou le client connaissent

désignées>(voir le Tableau 1). Elles peuvent aussi s'appliquer a des applications ISM
frequences radioélectriques qui fonctionnent a des fréquences supérieures a 18 GHz.

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 présent document s'applique aux appareils industriels, scientifiques et électromédicaux dui

fonpctionnent dans la plage de fréquences de 0 Hz a 400 GHz, ainsi qu’aux appare

domestiques et similaires congus pour produire et/ou utiliser, dans un espace reduit, dle

I'§nergie radioélectrique.

Le présent document couvre les exigences d’émission relatives aux."perturbatio
radioélectriques dans la plage de fréquences de 9 kHz a 400 GHz.

Pour les applications industrielles, scientifiqgues et médicales~\(ISM) a fréquenc

radioélectriques, au sens de la définition fournie par le réglement des-radiocommunications xe

'YIT (2020) (voir la Définition 3.1.18), le présent document couvre les exigences d’émissi
refatives aux perturbations a fréquences radioélectriques dans la-plage de fréquences de 9 kK
a8 GHz.

Lgs appareils ISM qui integrent des fonctions d’émission/réception radio (équipement hote av

Is

=}

S

S

n

Hz

EC

urje fonctionnalité radio) sont inclus dans le domaine“d application du présent document, voir

I’Annexe F. Toutefois, les exigences d’émission duprésent document ne sont pas destinées|
s’appliquer aux transmissions intentionnelles d'tin émetteur radio tel que défini par I'Ul
y pompris leurs émissions parasites.

NQPTE 1 Cette exclusion s’applique uniquement.aux émissions de I'’émetteur radio intentionnel. Toutefois,
émissions combinées, par exemple les émissions qui résultent de l'intermodulation entre la radio et les sol
ensembles non radioélectriques de I'appareil ISM, ne sont pas soumises a cette exclusion.

NQTE 2 Les exigences d'émission -polr les appareils de cuisson a induction sont spécifiées dans
CIBPR 14-1 [1]".

Lgs exigences relatives @ux” appareils d'éclairage ISM a fréquences radioélectriques et a
générateurs de rayonnement UV qui fonctionnent dans les bandes de fréquences ISM défini

par le reglement desCradiocommunications de I'UIT sont spécifiées dans le présent document.

Les robots utilisés pour les applications industrielles, scientifiques et médicales relévent du

dgmaine d’application du présent document.

EXEMPLE \ Robots de soudage, robots de pulvérisation, robots de manutention, robots de traitement, rob
d'3dssemblage, robots médicaux, robots éducatifs et expérimentaux. Une liste exhaustive des robots qui relévent
domaine d’application de la présente norme est donnée dans la zone CEM de I'lEC.

a

ts
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 prése
document.

1 Les chiffres entre crochets renvoient a la Bibliographie.

nt
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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

ME-SHE dos nortiurhatione radindlactricarac aof Ao immiinitA oy nartiirbhatinne radinAloctrioy oS
1ot e S pertaroatrorTSTa tTr o e e T e ot o Hte ot A P et T ot oo T T e e e et o

— WAppareils de mesure

CISPR 16-1-2:2014, Spécifications des méthodes et des appareils de mesure des perturbatiohs
radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-2; Appareils ¢le
mesure des perturbations radioélectriques et de I'immunité aux perturbations radioélectriques
— Dispositifs de couplage pour la mesure des perturbations conduites
C|ISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-4:2019, Spécifications des méthodes et des appareils de mesure des perturbatiohs
radioélectriques et de I'immunité aux perturbations radioélectriques ~ Partie 1-4: Appareils dle
mesure des perturbations radioélectriques et de I'immunité aux perturbations radioélectriquées
— Antennes et emplacements d'essai pour les mesures des pgrturbations 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 perturbatiohs
radioélectriques et de I'immunité aux perturbationsradioélectriques — Partie 2-1: Méthodes d¢le
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 perturbatiohs
radioélectriques et de I'immunité auxcpérturbations radioélectriques — Partie 2-3: Méthodes g¢le
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 perturbatiohs
radioélectriques et de l'immunité aux perturbations radioélectriques — Partie 4-2: Incertitudds,
stptistiques et mogdélisation des limites — Incertitudes de mesure de l'instrumentation
CISPR 16-4-2:20141YAMD1:2014
CISPR 16-4-2¢2011/AMD2:2018

=}

CISPR 32:2015, Compatibilité électromagnétique des équipements multimédia — Exigences
d'gmission
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 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I''EC 60050-1641" ainsi
que les suivants s'appliquent.

L'[SO et I'lEC tiennent a jour des bases de données terminologiques destinées a’étre utiliségs
en normalisation, consultables aux adresses suivantes:

o | IEC Electropedia: disponible a I'adresse https://www.electropedia,otg/

¢ | ISO Online browsing platform: disponible a I’adresse https://www_iSo.org/obp

311

agceés d'alimentation secteur en courant alternatif
agcés utilisé pour le raccordement a un réseau public devdistribution secteur d’énergie ¢n
cqurant alternatif a basse tension ou autre installationisecteur en courant alternatif a basse
tepsion

1.2
atériel associé

ppareil ne faisant pas partie du systémeen essai, mais nécessaire au bon fonctionnement ¢u
mptériel en essai (EUT)

>3

oY)

[

Ngte 1 al'article: L’abréviation "AE" est dérivée du terme anglais développé correspondant "associated equipmer

[SOURCE: CISPR 16-2-3:2036,3.1.5]

3.1.3

mptériel de soudage-al’arc
mptériel destiné &appliquer un courant et une tension et ayant les caractéristiques exigégs
adaptées au soldage a I'arc et aux procédés connexes

3.M1.4

réseau fictif d'alimentation
AMN

réseau permettant d’envoyer une impédance RF définie a I'EUT, de coupler la tensipn
perturbatrice au recepteur de mesure et de decoupler le circuit d'essal 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

cogmposant ||4
prioduit qui sert une ou plusieurs fonctions particuliéres et qui est destiné a étre utilisé dans'¢in
mptériel ou systéme assemblé de niveau supérieur

3.n.7

réseau fictif en courant continu
réseau en courant continu fictif
DC-AN

rélseau fictif qui sert de terminaison définie de 'accés en courant contiguen essai du matériel
en essai, fournissant également le découplage nécessaire des -perturbations conduitges
provenant de la source d'alimentation en courant continu de laboratoire ou de la charge

Nqgte 1 a l'article: L’abréviation "DC-AN" est dérivée du terme anglais‘\développé correspondant "DC artifidial
neftwork".

3.1.8

agceés d'alimentation en courant continu
agces utilisé pour le raccordement a un systéme deproduction d'énergie en courant continuf a
bgsse tension, a un systéme de stockage d'énergie ou a une autre source/charge

Ngte 1 a l'article: Il peut par exemple s'agir d'unisystéeme de production d'énergie photovoltaique, a pile| a
combustible ou également d'une batterie.

3.1.9

mptériel d’usinage par déchargés,électriques
mptériel EDM

tous les composants nécessdires au procédé d’électroérosion incluant la machine-outil, |le
générateur, les circuits de.commmande, le réceptacle de fluide de travail et les dispositifs intégr

D
(7]

Nqte 1 a l'article: L’abréviation "EDM" est dérivée du terme anglais développé correspondant "electro-discharge
machining".

3.1.10

rayonnement-électromagnétique
processus‘par lequel une source fournit de I'énergie vers I'espace extérieur sous forme d'ondés
élpctromagnétiques

Nqte”l/ a l'article: Le sens du terme "rayonnement électromagnétique” est quelquefois étendu aux phénomeénles
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.

radioélectrique (c'est-a-dire un absorbeur RF) qui atténue I'énergie électromagnétique dans|la
plage de fréquences concernée

Ngte 1 a I'article: L’abréviation "FAR" est dérivée du terme anglais développé correspgndant "fully-anechoic roorp".

3.01.14

frequence fondamentale

frequence ISM fondamentale

fréquence de fonctionnement de I'appareil ISM

Ngte 1 a I'article: L’énergie RF électromagnétique a la fréquence fondamentale (d’'un appareil ISM) peut éfre
utilisée, transmise ou regue par I'appareil. Cette énergie peut étre genérée dans I'appareil, mais utilisée en dehqrs
delI’appareil (par exemple, équipement de diagnostic a rayons X), ou générée a I’'extérieur et utilisée dans 'appareil
ou| générée et utilisée a l'intérieur de I'appareil (par exempte, source de puissance a mode de commutatign,
sterilisateur RF, four a micro-ondes).

Nqgte 2 a I'article: Certaines catégories d’appareils\ISM n’ont pas de fréquence ISM fondamentale. Exemplg¢s:
anfalyseur de spectre, fréquencemetre.

3.M1.15
convertisseur de puissance connecté au réseau
GLPC
cqnvertisseur de puissance connecté a un réseau de distribution électrique en courant alternaif
oy autre installation sectelr)en courant alternatif et utilisé dans un systéme de productipn
d'Bnergie

Nqgte 1 a l'article: L’abréviation "GCPC" est dérivée du terme anglais développé correspondant "grid connected
power converter".

3.1.16

systémesc@tappareils électroniques haute puissance
un ou plusieurs convertisseurs de puissance a semiconducteurs dont la puissance assign¢e
cqmbinee est supérieure a 75 kVa, ou appareil contenant ce type de convertisseurs

Nofe T a Tarticler [T s'agit, par exemple, de converiisseurs de puissance a semiconducteurs desfineés 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.
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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

o 4 L ! ol i a1l A A
nopPrexXmaustvetrexempres—esraoeea TrArmeXxe7A:

[SOURCE: Réglement des radiocommunications de I'UIT Volume 1: 2020 - Chapitre]
Dgfinition 1.15, modifié — Ajout de la Note 1.]

3.1.19

appareils et installations ISM a fréquences radioélectriques
appareils ou installations congus pour produire et/ou utiliser, dans un espace’réduit, de I'énerdie
rajdioélectrique pour des applications industrielles, scientifiques, médicales, domestiques ¢u
analogues, a l'exclusion des applications relevant du domaine des télecommunications et des
techniques de l'information et des autres applications couvertes pard'autres publications ¢u
CISPR

Ngte 1 a l'article: L’abréviation "ISM a fréquences radioélectriques" ou~“ISM RF" est utilisée dans I'’ensemble du
preésent document pour ce type d’appareils ou d'installations uniquement:

3.1.20

rgbot industriel
un ou plusieurs manipulateurs a commande autofatique, reprogrammables, multiapplications,
pquvant étre programmeé suivant trois axes qu plus, pouvant étre fixes ou fixés sur ume
plateforme mobile, destinés a étre utilisés @ans les applications d’automatisation dans din
environnement industriel

Nqgte 1 a l'article: Le robot industriel inclut;
e | le manipulateur, y compris les actionheurs du robot commandés par la commande du robot;
e | la commande du robot;

e | les moyens qui permettent de,faire apprendre et/ou de programmer le robot, y compris toute interface de
communication (matériel et logiciel).

Ngte 2 a I'article: Les robots/industriels comprennent tout axe auxiliaire intégré dans la solution cinématique.

Nqte 3 a l'article: Les“fobots industriels comprennent la ou les parties assurant des fonctions de manipulation des
robots mobiles, ou.tin robot mobile consiste en une plate-forme mobile avec un manipulateur ou un robot intégré.

[SOURCE;ASO 8373:2021 [2], 3.6]

3.1.21
blsse 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.

Ngte—2-atlarticle—L abréviation—~OATS" gst-dérivée-du-terme-andlais—développécorrespondantopen-area-test-sit
4 Fr g g

3.M1.24

systéme de production d'énergie photovoltaique
systéme de production d'énergie électrique qui utilise I'effet photovoltaique poutxconvert
I'gnergie solaire en électricité

r

3.M1.25

équipement de conversion de puissance
dippositif électrique convertissant une forme d’énergie électrique en urie autre forme d’énergie
électrique en ce qui concerne la tension, le courant, la fréquence,la-phase et le nombre ge
phases

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

3.1.26

dispositif radioélectrique
agsemblage composé d’un émetteur et/ou récepteur radioélectrique ou plus, capable de
fonctionner de maniére autonome avec ou sans.accessoires complémentaires

Ngte 1 a 'article: Ces accessoires peuvent étre incarporés dans I'assemblage ou lui étre connecté de I'extériepr.
Urle antenne externe, une commande a distance, (és casques audio, 'alimentation électrique, I'affichage, etc. s¢nt
dels exemples d’accessoires.

3.1.27

mjodule radioélectrique
agsemblage composé d’un émetteur et/ou récepteur radioélectrique ou plus, destiné a étre
inforporé dans un équipement héte

Nqgte 1 a I'article:  Un module/radioélectrique peut comprendre une alimentation électrique ou tout autre accessoife.

Nqte 2 a l'article: Un“mpdule radioélectrique peut étre enfiché, intégré ou externe.

3.1.28

émetteur radioélectrique
dippositif-produisant de I'énergie radioélectrique destinée a étre rayonnée par une antenne, ¢n
vye dlassurer une radiocommunication ou une radiodétermination

[SOURCE: TEC 60050-713:T998 [5], 713-08-0T — modifié — "apparell” remplacé par "diSposiit",
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 ou a la
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 matériau
absorbant les fréquences radioélectriques (c'est-a-dire un absorbeur RF) qui atténue I'éneré?e
électromagnétique dans la plage de fréquences concernée et dont la surface horizontgle
inférieure est un plan de masse de référence conducteur destiné a étre utilisé avec lgs
mpntages d’essai dans les sites d’essai en espace libre (OATS)

Nqgte 1 a l'article: L’abréviation "SAC" est dérivée du terme anglais développé ‘correspondant "semi-anech
chgmber".

C

Nqgte 2 a I'article: L’abréviation "OATS" est dérivée du terme anglais dévelgppé correspondant "open-area test sit

1

3.1.32

petit matériel en essai
petit EUT

mptériel en essai, posé sur table ou posé au sol, qui,*¢ables compris, est adapté pour I'insertion
dans un volume cylindrique d’un diamétre de 1,5 m et d’'une hauteur de 1,5 m, mesuré a partir
dd sol

Ngte 1 a l'article: Au niveau d’'un OATS ou dans‘unhe SAC, la distance (3 m) de mesure des émissions rayonnéles
esf applicable uniquement aux petits EUT.

Ngte 2 a l'article: L’abréviation "EUT" €st,'dérivée du terme anglais développé correspondant "equipment under
test".

[SOURCE: CISPR 16-2-3:2016 et CISPR 16-2-3:2016/AMD1:2019, 3.1.35, modifié¢ — La
définition a été reformulégé et une Note a I'article a été ajoutée]

3.1.33

électroérosion

enlévement dehmatiére dans un fluide diélectrique de travail par des décharges électrique
réparties dans:le temps et distribuées aléatoirement dans I'espace, entre deux électrod
électriquement conductrices (une électrode servant d’outil et I'autre de piece de travail), av
une maitrise de I’énergie des décharges

N

O
n 2

(@)

3.0.34

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 guided vehicle) véhicule a guidage automatique

AMN (Artificial mains network) réseau fictif d'alimentation

AN (Artificial network) réseau fictif

ASI Alimentation sans interruption

BT Basse tension

qATV (Cable television) télévision par cable

GDN (Coupling-decoupling network) réseau de couplage/découplage

Gm (Common mode) mode commun

¢MAD (Common mode absorption device) dispositif d’absorption en mode commun
g¢VvCF (Constant voltage constant frequency) tension constante{a'fréquence constante
oM (Differential mode) mode différentiel

OPA Distribution de probabilité des amplitudes

HDM (Electro-discharge machining) matériel d’'usinage’ par décharges électriques
HEP Entrainements électriques de puissance

¢EM Compatibilité électromagnétique

BUT (Equipment under test) matériel en"essai

HAR (Fully anechoic room) chambre.tetalement anéchoique

HASOATS (Free space open area test site) site d’essai ouvert en espace libre

GCPC (Grid connected power converter) convertisseur de puissance connecté au réseau
RNIS Réseau numérique asintégration de services

HAN (Local area network) réseau local

QATS (Open area test site) site d’essai en espace libre

HSTN (Public_switched telephone network) réseau téléphonique public commuté

RF (Radie frequency) fréquence radioélectrique

JAC (Semi-anechoic chamber) chambre semi-anéchoique

UM (Unsymmetrical mode) mode dissymétrique

ysB (Universal serial bus) bus série universel

\[CR (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

Numéro de la note de bas
de tableau appropriée du
Fréquence centrale Plage de fréquences Limite de rayonnement tableau des attributions
X a de fréquences des
MHz MHz maximale 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 5.150
433,920 433,05 a 434,79 A I'étude 5.138 dans\la Région 1,
sauf'pour les pays
mentionnés en 5.280
915,000 902 a 928 Sans restriction 5.150 dans la Région 2
seulement
2 450 2400 a 2500 Sans restriction 5.150
5 800 5725a5875 Sans restriction 5.150
24 125 24 000 a 24 250 Sans restriction 5.150
61 250 61 000 a 61 500 A 'étude 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
a1 L'expression "sans restriction" s'applique aux fréquences{fondamentales et a toutes les autres composantes de
fréquences comprises dans la bande désignée. En dehors des bandes de fréquences ISM désignées par I'UIT,
les limites de tensions perturbatrices et de perturbations rayonnées du présent document s'appliquent.
b] La résolution n°63 du réglement des radiocommunications de I'UIT s’applique (voir le réglement dgs
radiocommunications (2020), Volume 3).

5| Classification des appareils

5/ Séparation en groupes

Pour simplifier I'identification des limites applicables, les appareils qui relévent du domainpe
d'Bpplication du présent document sont classés en deux groupes: le groupe 1 et le groupe 2

Appareils dus,groupe 1: le groupe 1 réunit tous les appareils compris dans le domainfe
d’application du présent document qui ne sont pas classés comme des appareils du groupe P.

Appareils du groupe 2: le groupe 2 réunit tous les appareils ISM a fréquences radioélectriques

dans/esquels de I'énergie radioélectrigue dans la plage de fréquences comprises entre 9 kifiz

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.
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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

étreconsidéré comme-un-appareil de classe A
rr

Appareils de classe B appareils prévus pour étre utilisés dans les emplacements dans lgs
environnements résidentiels et dans les établissements directement connectés a un-réseau
d'alimentation électrique a basse tension qui alimente des batiments a usage domestique.

Lgs appareils de classe B doivent respecter les limites de la classe B.

5.3 Documentation pour l'utilisateur

Le fabricant et/ou le fournisseur de I'appareil doivent veiller a ce qQue l'utilisateur soit informé
dg la classe et du groupe de l'appareil, soit par un étiquetage, soit par la documentatipn
d’accompagnement. Dans les deux cas, le fabricant/le fournisseur doivent expliquer dans |la
dgcumentation d'accompagnement de I'appareil la signification de la classe et du groupe.

L3 documentation d'accompagnement de l'appareil deit'préciser les précautions que I'achetepur
oy l'utilisateur est tenu de prendre pour assurer que le fonctionnement normal et I'utilisatipn
ngrmale de I'appareil sur le terrain ne provoquent.;pas de brouillage radioélectrique (RFI — radio
fréequency interference) préjudiciable. Dans le\cadre du présent document, ces précisions
cgncernent:

¢ | la possibilité de brouillage radioéleefrique provenant du fonctionnement d'un appareil de
classe A dans certains environnements;

réseau d'alimentation électrique a basse tension, voir les notes de bas de tableau a et c dlu
Tableau 2, la note de bas\de tableau b du Tableau 3 et la note de bas de tableau c d¢u
Tableau 8, respectivement;

o | les précautions particuliéres a(prendre lors du raccordement d'un appareil de classe A a fn

e | les mesures qui peuyent étre prises au niveau de l'installation pour réduire les émissions
provenant d'un appareil de classe A installé, voir la note de bas de tableau ¢ du Tableau| 2
et la note de bas'de tableau a du Tableau 12.

Pour les appareils de classe A, les instructions d'utilisation qui accompagnent le produit doivent
cqntenir letexte suivant:

Mjse<en garde: Cet appareil n'est pas destiné a étre utilisé dans des environnements
rélsidentiels et peut ne pas assurer la protection adéquate a la réception radioélectrique dans
cetype 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.

Lgrsque le présent document fournit des options de vérification par essai d’exigences
particulieres avec un choix de méthodes d'essai, la conformité peut étre démontrée, pg¢u
importe la méthode d'essai, a I'aide des limites spécifiées et avec les restrictions(fournies daps
lep tableaux correspondants. Lorsqu’il s’avere nécessaire de soumettre I'appareil a un contre-
egsai, il convient d'utiliser la méthode d'essai initialement choisie, de manieére a assurer (la
cqhérence des résultats.

Pour les équipements avec une fonctionnalité radio, les exigences supplémentaires (e
I’Annexe F doivent s’appliquer.

6.2 Appareils du groupe 1 mesurés sur un site d’essai
6.2.1 Limites des perturbations conduites

6..1.1 Généralités

Le matériel en essai doit satisfaire:

a) a la fois a la limite moyenne spécifiée pour les mesurages effectués avec un détecteur ge
valeur moyenne et a la limite de quasi-créte spécifiée pour les mesurages effectués avec
un détecteur de quasi-créte (voir 2y3); ou

b) a la limite moyenne lorsqu'un détecteur de quasi-créte est utilisé (voir 7.3).

Lgs limites des accés d’alimentation en courant continu a basse tension spécifiées ci-aprés
hppliquent uniquement alxtypes d'appareils suivants:

1) les équipements de conversion de puissance destinés a étre montés dans les systémes
de productionZd'énergie photovoltaique;

2) les conveértisseurs de puissance connectés au réseau (GCPC) destinés a étre montgs
dans les-systémes de stockage d'énergie.

6.2.1.2 Plage de fréquences comprises entre 9 kHz et 150 kHz

Dans™a plage de fréquences comprises entre 9 kHz et 150 kHz, les 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 (accés d’alimentation secteur en courant alternatif)

Puissance assignée de Puissance assignée de Systéemes et)appareils
<20 kvA ? >20 kVA et 75kVA P2 électroniques haute
Plage de puissance;, puissance
fréquences assignée de
> 75 kVA 2
MHz
Quasi-créte Moyenne | Quasi-créte Moyenne Quasi-créte Moyenne
dB(uV) dB(uV) dB(uV) dB(uV) dB(uV) dB(uV)
0,15 a 0,50 79 66 100 90 130 120
0,50a5 73 60 86 6 125 115
90 80
décroissant linéairement
5a30 73 60 avec le logarithme de la 115 105
fréquence jusqu’a
73 60

>,

la fréquence de transition, la limite la plus sévere deit/s’appliquer.

=]

pur les appareils de classe A destinés a étre'connectés uniquement aux réseaux industriels de distributig
énergie a neutre isolé ou mis a la terre a imp&dance élevée (voir I''EC 60364-1 [9]), les limites pour les apparei
e puissance assignée > 75 kVA peuvent étferappliquées, quelle que soit leur puissance assignée réelle.

a7
)

=}

OTE Une puissance d'entrée ou de sortie assignée de 20 kVA correspond, par exemple, a un courant d’envirg
D A par phase dans le cas de réseaux d'alimentation triphasés de 400 V, et a un courant d’environ 58 A par phag
hns le cas de réseaux d’alimentation triphasés de 200 V.

QN Z
®

2| Le choix de I'ensemble approprié de limites doit reposer sur la puissance en courant alternatif assignée indiqude
par la documentation_du produit.

bl Ces limites s'appliquént aux appareils de puissance assignée > 20 kVA et destinés a étre connectés a
transformateur,ou~tn générateur de puissance réservé, et qui ne sont pas reliés aux lignes électriqug
aériennes asbhasse tension (BT). Pour les appareils qui ne sont pas destinés a étre connectés a (
transformateur de puissance spécifique a I'utilisateur, les limites pour une puissance assignée < 20 kV|
s’appliqguéent. Des informations sur les mesures d'installation qui peuvent étre utilisées pour réduire Idg
émissions/provenant de l'appareil installé doivent étre communiquées. En particulier, il doit étre indiqué qy
cet appareil est destiné a étre connecté a un transformateur ou générateur de puissance réservé et non a dqg
lignes électriques aériennes a basse tension.

w ®wnw P>>n 3

c Ces limites s nnnllmlnnf ||n|n||nmnnf aux c\/cfnmnc et thﬂl"nllQ nlnr‘frnmmlnc haute hIIIQQQhr‘Q de hIIIQQQhrD

assignée supérieure a 75 kVA s'ils sont destmes a étre mstalles comme smt

— 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)

Puissance Puissance assignée de Puissance assignée de
assignée de >20 kVA a<75kVA & b.¢ > 75 kVA &b, ¢
<20 kVA ?
fF"Iage de Limites de Limites de Limites de Limites de Limites de
réquences " " "
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(pA) [ dB(uV) [ dB(uV) | dB(pA) | dB(PA)
0,15 97 84 116 106 72 62 132 122 88 78
a a a a a a a a a a a
5 89 76 106 96 62 52 122 112 7.8 68
5 106 96 62 52 122 112 78 68
a 89 76 a a a a a a a a
30 89 76 45 32 105 92 61 48

dgarithme de la fréquence.

Dians certaines plages de fréquences, les limites indiquées dans ce tableau diminuent de maniére linéaire avec |e

2| Le choix de I'ensemble approprié de limites doit reposer sur la puissancé€ en courant alternatif assignée indiqude
par la documentation du produit.

Ces limites s'appliquent aux appareils de puissance assignée <> 20 kVA et destinés a étre installés dans U
grand systeme de production d'énergie photovoltaique par up prefessionnel. Dans le manuel accompagnant
produit, des informations doivent étre communiquées sur les mesures d'atténuation qui peuvent étre utilisée
pour réduire les émissions générées par les appareils installés, avec pour objectif d'éviter les brouillage
préjudiciables pour la réception radioélectrique a une distance de 30 m de l'installation Il doit notamment ét
indiqué que cet appareil peut étre equipé d'un filtrage supplémentaire et que l'installation est physiquemen
séparée de plus de 30 m des environnements.résidentiels. L'installateur est invité a vérifier l'installatid
atténuée par rapport aux mesurages in situ de 1a'\CISPR 11 comme cela est indiqué au paragraphe 6.4.

¢l Les limites de tension ou les limites de courant’s'appliquent.

® »nw »n ®© S

S5 =

Tableau 4 — Limites de tensions perturbatrices des appareils de classe B, groupe 1,
mesurées sur un site d'essai (accés d’alimentation secteur en courant alternatif)

Plage de fréquences Quasi-créte Moyenne
MHz dB(pV) dB(pV)

66 56
N Décroissant linéairement avec le Décroissant linéairement avec le
0,15a.0,50 ) . ; s ; ; ) ;
logarithme de la fréquence jusqu’a logarithme de la fréquence jusqu’g

0,50a 5 56 46

5a30 60 50

:d flU’L'UUII\.:U dU tldllb;t;ull, :d :;III;tU :d P:UD DU’V&IU dUIt b’app:iqucl.

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

Tableau 6 — Applicabilité des mesurages aux accés d’alimentation en courant contind

Longueur de
cable L

Appareils de classe B groupe 1

Appareils de classe*A groupe 1

L<3m

Aucun mesurage n'est exigé

Aucun mesurage n'est exigé

Bm<L<30m

Pour les mesurages, les limites indiquées
dans le Tableau 5 s’appliquent

La plage de fréquences pour le mesurage

Pour les mesurages, les limites indiquées
dans le-Tableau 3 s’appliquent @

La plage“de fréquences pour le mesurage

débute a une fréquence égale a:

AMHz) = 60/L

débute a une fréquence égale a:

AIMHz) = 60/L

L=230m

Pour les mesurages, les limites indiquées

dans le Tableau 5 s’appliquent

Pour les mesurages, les limites indiquées

dans le Tableau 3 s’appliquent @

o 3 Q0 O

'éviter les rayonnements.

1]: longueur maximale d'un cable (en métres) connecté a.un accés d'alimentation en courant continu bass
tension, et équipé du produit ou selon les spécifications de la documentation du produit. Lorsqu’aucun
longueur de cable maximale n’est spécifiée, L doit'€tre considérée comme supérieure a 30 m.

e tableau s'applique a moins que des conditions particuliéres ne soient fournies dans la norme de produ
pplicable, ce qui donne lieu au minimum au méme niveau de protection de la réception radioélectrique. Le
ormes de produits peuvent définir des conditions particuliéres selon leur application particuliére dans le bu

D D

—_ O~

concerne la CEM.

- [l'utilisation\de cables blindés;

-4 linstallation interfe 'au batiment;

Aucune limite ne s'applique si Fappareil est installé au moyen de bonnes pratiques techniques pour ce qU

Ues bonnes pratiques techniques sont, a titre d’exemple, les suivantes:

- la configuration des lignes d'acces a courant continu symétriques;

- les chemins de\cables métalliques reliés a la terre;

- la préuision d’une distance de séparation qui fait office de barriére par rapport a I'environnement résidentig
(pafexemple d’une valeur supérieure a 30 m).

§i Lexception 2 est utilisée, l'installateur peut se référer a la CISPR 11 pour les mesurages in situ.
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Tableau 7 — Limites de perturbations conduites mesurées sur un site d'essai
(accés de réseau cablé)

Classe A Classe B
Plage de Tension Courant Tension Courant
fréquences - N - N
Quasi- Moyenne Quasi- Moyenne Quasi- Moyenne Quasi- Moyenne
MHz créte créte créte créte

dB(uV) dB(uV) dB(uA) dB(uA) dB(pV) dB(uV) dB(uA) dB(pA)

0,154 0.5 97 4 87 84474 53 443 40 a 30 84a74 74 4 64 40 a 30 30420

0,5a30 87 74 43 30 74 64 30 20

ans la plage de fréquences comprises entre 0,15 MHz et 0,5 MHz, les limites indiquées dans ce tableaudiminue
e maniére linéaire avec le logarithme de la fréquence.

o o

o< >

hble et le matériel d’appoint (sonde de courant, sonde de tension capacitive et/ou réseau fictif).

o Z

e 150 Q pour I'accés de réseau cablé en essai.

Z

OTE 2 L’application des limites de perturbation de la tension et/ou du courant dépend du type d’acces et de
pfocédure de mesure utilisée; voir le Tableau C.1 de la CISPR 32:2015/AMD1:2019.

I'exclusion de l'incertitude de mesure, tous les autres éléments de la norme CISPR 32 doivent.étre appliqué
compris, entre autres, la sélection des procédures de mesure, la configuration d'essai, les caractéristiques d

OTE 1 Les limites de perturbation de la tension et du courant sont fondées sur une impédance de mode commyn

[

6.2.2 Limites du rayonnement électromagnétique perturbateur

6.2.2.1 Généralités

L¢ matériel en essai doit respecter les limites de\quasi-créte quand un détecteur de quasi-créte

egt utilisé.

6.2.2.2 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 sont p
spécifiées.

6..2.3 Plage de fréquences comprises entre 150 kHz et 1 GHz

Dans la plage de fréquences comprises entre 150 kHz et 30 MHz, les limites ne sont p
spécifiées.

Dans la plagelde fréquences au-dessus de 30 MHz, les limites se référent a la composante

élpctrique duxchamp électromagnétique rayonné perturbateur.

Legs limites du rayonnement électromagnétique perturbateur dans la plage de fréquences

C v " v at LB VIRV,
des services radio spécifiques liés a la sécurité sont données a I'Annexe C et dans
Tableau C.1.

je

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 ?|Distance de mesure de 3:m\?| ®
10 m
Plage de
fréquences puissance assignée de puissance assignée de puissance assignée de
MHz <20kVAC® |>20kVAS9| <20 kVA®C > 20 kVA ¢ d <20 kVA ¢ 3,20 kVA ¢ f
Quasi-créte | Quasi-créte | Quasi-créte | Quasi-créte Quasi-créte Quasi-crétg
dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m) dB(uV/m)
52 62
décroissant décroissan
linéairement linéairemen
N avec le avec le
302230 40 50 50 60 logarithme de la | logarithme de
fréquence la fréquencyd
jusqu’a jusqu’a
45 55
230 a 1 000 47 50 57 60 52 55

r un OATS ou dans une SAC, les appareils de classe A peuvent étre mesurés a une distance nominale de 3

m,

dgd 10 m ou de 30 m. Dans le cas de mesurages a une distahce de séparation de 30 m, un facteur de proportionnal|té
inyerse de 20 dB par décade doit étre utilisé pour normaliser les données mesurées selon la distance spécifiée pdur
laldétermination de la conformité.

A |a fréquence de transition, la limite la plus sévére doit s’appliquer.

Dans la plage de fréquences comprises entre 30 MHz et 230 MHz, la limite applicable aux mesurages dans la FAR
diminue de maniére linéaire avec le logarithme de la fréquence.

La distance de séparation de 3‘m-s'applique uniquement aux petits EUT (voir 3.1.32).

Le matériel sur table doit entrefr dans le volume d'essai validé de la FAR.

par la documentationdu produit.

emplacements)auxquels il existe une distance supérieure a 30 m entre I'appareil et les radiocommunicatio
sensibles tiesces. La documentation technique doit indiquer que ces appareils sont destinés a étre utilisés
des emplacements auxquels la distance de séparation par rapport aux services radio sensibles tiers est > 30
Lorsque ces conditions ne sont pas satisfaites, alors les limites pour des valeurs < 20 kVA s’appliquent.

Le choix de I'ensemble approprié de limites doit reposer sur la puissance en courant alternatif assignée indiqug

Ces limites s’appliquent aux appareils de puissance assignée > 20 kVA et destinés a étre utilisés en de
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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
30 a 230 30 40 logarithme de la fréquence
jusqu’a
35
230 a 1 000 37 47 42

dg

run OATS ou dans une SAC, les appareils de classe B peuvent étre mesurés a une distance nominale de 3 m
10 m.

a fréquence de transition, la limite la plus sévére doit s’appliquer.

DU

La distance de séparation de 3 m s'applique uniquement aux petits EUT (vair'3.1.32).

Le matériel sur table doit entrer dans le volume d'essai validé de la FAR.

ag

L
S{]
fole
le
ddg
ré
d'

D
sf

Pour les appareils électromédicaux destinés a étre jnstallés de fagcon permanente dans d
emplacements blindés, des dispositions supplémentaires par rapport au dispositif de mesure

R.2.4 Plage de fréquences comprises(@ntre 1 GHz et 18 GHz

x conditions de charge sont données dans I'lEC~60601-1-2 [10].

s appareils doivent satisfaire aux limites de rayonnement électromagnétique perturbate

nformément au Tableau 10. Lorsgue la fréquence interne la plus élevée F, n’est pas conn
5 mesurages doivent étre réalisés jusqu’a une fréquence de 6 GHz au plus. Les appare
ivent satisfaire a la fois aux limites de créte et aux limites moyennes. Lorsque les mesurag
alisés a l'aide du détectéurde créte dépassent la limite moyenne, il n'est pas nécessai
Appliquer le détecteur de valeur moyenne.

hns la plage de-fréquences comprises entre 6 GHz et 18 GHz, les limites ne sont p
écifiées.

écifiées dans le Tableau 11 jusgu'a la fréquence de mesure maximale déterminje

PSS
et

bur les mesurages d'émissions supérieurs a 1 GHz, les limites des détecteurs de créte

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
E.>1GHz 5 x F_lusqu'a une fréquence maximale de 6 GHz

NOTE F, est définie au paragraphe 3.1.17.

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 Moyenne
1a3 76 56 70 50
3a6 80 60 74 54

>‘

la fréquence de transition, la limite la plus sévere doit s’appliguer.

6.2.2.5 Plage de fréquences comprises.@ntre 18 GHz et 400 GHz
Dans la plage de fréquences comprises-entre 18 GHz et 400 GHz, les limites ne sont pas
spécifiées.

6.3 Appareils du groupe 2 mesurés sur un site d’essai
6.3.1 Limites des perturbations conduites

6.5.1.1 Généralités

Le matériel en essaj doit satisfaire:

a) ala fois alalimite moyenne spécifiée pour les mesurages effectués avec un détecteur ge
valeurémoyenne et a la limite de quasi-créte spécifiée pour les mesurages effectués avec
un détecteur de quasi-créte (voir 7.3); ou

b) ala‘limite moyenne lorsqu'un détecteur de quasi-créte est utilisé (voir 7.3).

6.3.1.2 Plage de fréequences 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

frnnllnnnne annrlene entre 150 kHz et 30 MHz pour les nnnarnlle mesurés sur un site d'essai

sgnt 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 alternatif)

Puissance assignée < 75 kVA &P Puissance assignée
Plage de > 75 kVA'%°©
fréquences
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
0,50a 5 86 76 125 115
90 80
5430 decr@ssant Ilnealrement avec Iejr‘ 115 105
logarithme de la fréquence jusqu’a
73 60

>‘

la fréquence de transition, la limite la plus sévére doit slappliquer.

[¢)

¢] Le choix de I'ensemble approprié de limites doit reposer sur la puissance en courant alternatif assignée indiqué
dans la documentation du produit.

x

bl Pour les appareils de classe A de puissahee assignée < 75 kVA destinés & &tre connectés uniquement al
réseaux industriels de distribution d‘énergie a neutre isolé ou mis a la terre a impédance élevée (vdir
I'"EC 60364-1 [9]), les limites définies pour les appareils du groupe 2 de puissance assignée > 75 kVA peuvent
étre appliquées.

=

¢| Des informations sur les mesures'd'installation qui peuvent étre utilisées pour réduire les émissions provenah
de I'appareil installé doivent étre communiquées.

NQPTE Une puissancg.d'entrée ou de sortie assignée de 75 kVA correspond, par exemple, a un courant d’envirpn
108 A par phase dans-le cas de réseaux d'alimentation triphasés de 400 V, et a un courant d’environ 216 A gar
phlase dans le cas dé‘réseaux d’alimentation triphasés de 200 V.

Les appareils d’électrochirurgie a courant haute fréquence (HF) doivent satisfaire aux limitgs
dJ Tableau 2 ou du Tableau 4 spécifiées pour les appareils du groupe 1 en mode veille. Pour
lep appareils d’électrochirurgie a courant haute fréquence (HF), qui fonctionnent a deés
frequences extérieures aux bandes ISM désignées (voir le Tableau 1), ces limites s’appliquent
également a la frequence de fonctionnement et a lintérieur des bandes de iréquences
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

05035 56 46

5a 30 60 50

A la fréquence de transition, la limite la plus sévére doit s’appliquer.

6.3.2

6.3.2.1 Généralités

L¢g matériel en essai doit satisfaire aux limites lors de I'utilisation_diun appareil de mesure
détecteur de créte, de quasi-créte ou a détecteur de valeur moyenne, comme cela est indiqlié

dans le tableau approprié.

Jysqu’a 30 MHz, les limites se référent a la composante magnétique du rayonneme

Limites du rayonnement électromagnétique perturbateur

électromagnétique perturbateur. Au-dessus de 30 MHzles limites se référent a la composan

a

nt

lte

élpctrique 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 sont p
spécifiées.

6.3.2.3 Plage de fréquences comprises entre 150 kHz et 1 GHz

pqur les appareils de classe A, groupe 2, sont spécifiées dans le Tableau 14, et pour |
appareils de classe B, groupe 2, dans le Tableau 16.

Lgs limites indiquees dans le Tableau 14 et dans le Tableau 16 s’appliquent a toutes |

bas de tableau‘a du Tableau 1.

Pour les\ appareils de classe A de soudage par résistance, les limites du Tableau

fonctionnement actif. En mode veille (ou au repos), les limites du Tableau 8 s’appliquent. P

Sauf pour la plage de fréquences désignée présentée dans le Tableau 1, les limites du
rayonnement électromagnétique perturbateur dans la plage de fréquences de 150 kHz a 1 GHKiz

pgrturbations électromagnétiques de toutes les fréquences non exemptées, selon la note de

ES

ES

4

s’appliguent dans la plage de fréquences comprises entre 30 MHz et 1 GHz en mode te
0

r

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
s’appliquent.

15
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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 C1

Sur un site d’essai en espace libre (OATS) ou dans une chambre semi-anéchoique-{SAC

I'gppareil de classe A peut étre mesuré a une distance nominale de 3 m, de 10 m qu'de 30
et|’appareil de classe B a une distance nominale de 3 m ou de 10 m (voir le Tableau 14 et
Tableau 16).

Q

Daéns la plage de fréquences comprises entre 30 MHz et 1 GHz, une distance de mesure de

3 m est admise uniquement pour les appareils conformes a la Définitiony3,1.32.

étre mesuré a une distance nominale de 3 m, a condition que I'EUT\entre dans le volume d'es
vdlidé de la FAR indiquée. Conjointement aux mesurages conformes au présent docume
I'dtilisation de la FAR est limitée au matériel sur table.

ddcharges électriques (EDM) ou de soudage a l'arcgles mesurages réalisés dans la FAR da

mpgnétique de l'intensité du champ perturbateur dans la plage de 150 kHz & 30 MHz, sur
OATS ou dans une SAC. Voir également la riote de bas de tableau b dans le Tableau 14 et
nqte de bas de tableau c dans le Tableau 16.

Dans une chambre totalement anéchoique (FAR), un appareil de classe A ou de classe B paut

Pour un appareil du groupe 2, classe A ou classe By autre qu'un matériel d’usinage p

la| plage de 30 MHz & 1 GHz doivent étre completés par le mesurage de la composan‘lfe

ai
t,

ar
NS

n
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-crétle
créte créte créte créte créte créte
dB(pV/m) dB(pA/m) dB(pV/m) dB(uA/m) | dB(pV/m) dB(pA/m) dB(uV/m)
0,15 a 0,49 - 33,5 - 57,5 - 82 -
0,49 a 1,705 - 23,5 - 47,5 - 72 -
1,705 a 2,194 - 28,5 - 52,5 - 77 -
2,194 a 3,95 - 23,5 - 43,5 - 68 -
3,95a 11 - 8,5 - 18,5 - 68 a 28,5 -

11420 - 8,5 - 18,5 — 28,5 -

20 a 30 - -1,5 - 8,5 = 18,5 -

30 a 47 58 - 68 - 78 - 80a78
47 a 54,56 40 - 50 = 60 - 60
54,56 a 68 40 - 50 - 60 - 60 a 59
68 a 80,872 53 - 63 - 73 - 72

0,872 a 81,848 68 - 78 - 88 - 87
81,848 a 87 53 - 63 - 73 - 72a71
87 a 134,786 50 - 60 - 70 - 68 a 67
134,786 a 60 - 70 - 80 - 77
136,414
136,414 a 156 50 - 60 - 70 - 67 a 66
156 a 174 64 - 74 - 84 - 80
174 3 188,7 40 - 50 - 60 - 56
88,7 a 190,979 50 - 60 - 70 - 66
190,979 a 230 40 - 50 - 60 - 56 a 55
230 a 400 50 - 60 - 70 - 65
400 a 470 53 - 63 - 73 - 68
470 a 12000 50 - 60 - 70 - 65
Sur un QATS ou dans une SAC, les appareils de classe A peuvent étre mesurés a une distance nominale de 3 m,
de (10 m ou de 30 m. Une distance de mesure inférieure @ 10 m est admise uniquement pour les appareils
confermes a la Définition 3.1.32

de la fréquence.

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

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 Q0 102
Décroissant linéairement avec | Décroissant linéairement avec | Décroissant linéairement aved le
30 a 230 le logarithme de la fréquence | le logarithme de la fréquence logarithme de la fréquence
jusqu’a jusqu’a jusqu’a
60 70 75
230 a 1 000 60 70 75
Suf un OATS ou dans une SAC, les appareils de classe A peuvent étre mesurés a une distance nominale de 3 m,|de
10|m ou de 30 m. Dans le cas de mesurages a une distance de séparation de 30 m, un/facteur de proportionnalité

inv
la

erse de 20 dB par décade doit étre utilisé pour normaliser les données mesurées sefon‘a distance spécifiée p
étermination de la conformité.

pur

@ |La distance de séparation de 3 m s'applique uniquement aux petits EUT (voir, 3+4.32).

b

Le matériel 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
fréquences ChampElectrique Cha'n]p Champ électrique
MHz magnétique
Quasi- Moyenne Quasi- Moyenne | Quasi-créte Quasi- Moyenne|c
créte c créte c créte
dB(pV/m) dB(pV/m) dB(pA/m) dB(pV/m)
0,15 a 30 £ - - - 39a3
30 a 80,872 30 25 40 35 - 42 3 39 37a34
80,872 a 81,848 50 45 60 55 - 59 54
1,848 a 134,786 30 25 40 35 - 39a37 34a32
134,786 a1386,414 50 45 60 55 - 57 52
136,494 a 230 30 25 40 35 - 37a35 32a30
230 a 1 000 37 32 47 42 - 42 37

ou de 10 m.

de la fréquence.

Sur un OATS ou dans une SAC, les appareils de classe B peuvent étre mesurés a une distance nominale de 3 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
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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.

6.3.2.4 Plage de fréquences comprises entre 1 GHz et 18 GHz

Les limites dans la plage de fréquences de 1 GHz a 18 GHz s'appliquent uniquement ayix
appareils du groupe 2 qui fonctionnent a des fréquences supérieures a 400 MHZ.|Les limites
spécifiées du Tableau 17 au Tableau 19 s’appliquent uniquement aux)‘perturbations
radioélectriques qui apparaissent a I'extérieur des bandes ISM désignées, telles'qu’énumérées
dans le Tableau 1.

Lgs limites du rayonnement électromagnétique perturbateur dans la-plage de fréquences tfe
1GHz a 18 GHz sont spécifiées du Tableau 17 au Tableau 19. Les appareils doivent satisfaire
sqit aux limites du Tableau 17, soit au minimum aux limites du, Tableau 18 ou du Tableau 19
(vpir 'arbre de décision au paragraphe 9.4.1, Figure 17).

Les dispositifs d’éclairage ISM a fréquences radioélectriques qui fonctionnent dans les bandeés
de fréquences ISM réservées (définies par I'UIT dans.Je*Tableau 1) doivent satisfaire soit apix
limites de classe B du Tableau 17, soit au minimum~aux limites du Tableau 18.

Pour les générateurs de rayonnement UV alimehtés en micro-ondes, les limites spécifiées daps
le|Tableau 17 s’appliquent.

Dés recommandations en matiére de \protection des services liés a la sécurité sont données|a
I’Annexe C et dans le Tableau C.1.

[ableau 17 — Limites en valeur créte du rayonnement électromagnétique perturbateu
des appareils du groupe 2 fonctionnant a des fréquences supérieures a 400 MHz

Plage de fréquences Limites pour une distance de mesure de 3 m
Créte
GHZ dB(uV/m)
a8 Classe A Classe B

ans les bandes de fréquences 822 70

D
hgrmoniques
A

I'extérieur des bandes de 70 70
frequences harmoniques

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
est de 3 MHz.

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.

2 Aux fréquences limites inférieure et supérieure des bandes de fréquences harmoniques, la limite la plus sévére
de 70 dB(nV/m) s'applique.
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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
5,875 a 18 60

=

Les mesurages pondérés doivent étre effectués avec une largeur de bande de résolution de 1 MHz et une large
de bande vidéo égale a 10 Hz.

(2

Ppur vérifier la conformité aux limites de ce tableau, les mesurages pondérés doivent étre effectuésidans toutg
Igs plages de fréquences suivantes, dans lesquelles la limite du Tableau 17 a été dépassée pendant [e mesurag
dg créte:

[©)

a) 1,0 GHz a 2,4 GHz &
b) 2,5 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) 8,575 GHz a 11,025 GHz;

e) 11,025 GHz a 13,475 GHz b;

f)l 13,475 GHz a 15,925 GHz;

15,925 GHz a 18,0 GHz @.

o @

fectué avec une largeur de bande de 20 MHz autour de la fréquence centrale réglée en fonction de la fréquend

9
Djans les sous-plages dans lesquelles la limite du Tableau 17 a €té dépassée, un mesurage pondéré doit ét
e
dp niveau de perturbation le plus élevé dans la sous-plage correspondante.

]

a8l Lorsque la fréquence de I'émission la plus élevée pendant le mesurage de créte se rapproche de 10 MHz de
limites de fréquence 1 GHz, 2,4 GHz, 2,5 GHz, 5,72'GHz, 5,88 GHz ou 18 GHz, la largeur de bande pour |4
mesurages pondérés doit rester de 20 MHz, mais dans ce cas, la fréquence centrale doit étre réglée de manié
a ne pas dépasser les limites de fréquence.

[V

] Dans tous les cas, un mesurage final pondéré.doit étre effectué a la fréquence de I'émission la plus élevée, qp
dépasse la limite du Tableau 17 dans la plage de fréquences comprises entre 11,7 GHz et 12,7 GHz pour un
liaison descendante satellite. Lorsque™e niveau de perturbation le plus élevé dans cette sous-plage se sitl
hors de la plage pour une liaison des¢endante satellite, deux mesurages finaux doivent étre effectués darns
cette sous-plage.

® @
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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

=

our vérifier la conformité aux limites de ce tableau, les mesurages de la DPA doivent étre effectués dans‘\toute
bs plages de fréquences suivantes, dans lesquelles la limite du Tableau 17 a été dépassée pendant le mesurag
e créte:

) 1,0 GHz a 2,4 GHz &
) 2,5 GHz a 6,125 GHz (a I'extérieur de la bande de 5,72 GHz a 5,88 GHz) ?;
) 6,125 GHz a 8,575 GHz;
) 8,575 GHz a 11,025 GHz;
) 11,025 GHz & 13,475 GHz b;
13,475 GHz a 15,925 GHz;
) 15,925 GHz a 18,0 GHz 2.

es mesurages finaux de la DPA doivent étre effectués a S.fréquences, comme cela est expliqué a
aragraphe 9.4.4.3.

Lorsque la fréquence de I'émission la plus élevée pendantdé mesurage de créte se rapproche de 10 MHz de|
limites de fréquence 1 GHz, 2,4 GHz, 2,5 GHz, 5,72 GHz, 5,88 GHz ou 18 GHz, les mesurages finaux de |
DPA doivent étre omis aux fréquences qui se situentta I'extérieur des bandes énumérées ici.

Dans tous les cas, les mesurages finaux de la DPA-doivent étre effectués autour de la fréquence de I'émissio
la plus élevée, qui dépasse la limite du Tableau 17 dans la plage de fréquences comprises entre 11,7 GHz ¢
12,7 GHz pour une liaison descendante satellite. Lorsque le niveau de perturbation le plus élevé dans cett
sous-plage se situe hors de la plage pour;une liaison descendante satellite, deux mesurages finaux doiver]
étre effectués dans cette sous-plage.

OTE Un niveau de DPA corresponidant & 10"! signifie que I'amplitude de la perturbation dépasse le nivea
pécifié pendant la période d'observation avec une probabilité de 10 %.

L)

=

1

o

—. U = 2D

6.4.2 Limites du rayonnement électromagnétique perturbateur

6.[41 Appareils de classe A, groupe 1 et groupe 2, mesurés in situ
1

Limites des perturbations conduites

hns des conditions in situ, une évaluation des perturbations conduites n’est pas exigée.

Ld

s limites données dans le Tahleau 20 Q'alnlnliqnpn’r aux alnlnarpilq de classe A groupe 1etl

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

MHz

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

Quasi-créte

Champ magnétique

Quasi-créte @

dB(uV/m) dB(uA/m)
0,49 a 3,95 - 3,5
3,95 4 20 - -11,5
20 a 30 - -21,5
30 a 230 30 «
230 a 1 000 37 \

>,

> O

la fréquence de transition, la limite la plus sévere doit s’appliquer.

brsque les conditions locales ne permettent pas des mesurages a 30 m, alors une distance plus importante pe
re utilisée. Dans ce cas, un facteur de proportionnalité inverse de 20 dB par) décade doit étre utilisé po
brmaliser les données mesurées a la distance spécifiée afin de déterminer la’conformité.

[

3 dB.

Ces limites s'appliquent en plus des limites dans la plage de fréquences comprises entre 30 MHz et 1 GHz ay
perturbations rayonnées provenant de la fréquence de fonctionnement et de ses harmoniques, qui apparaisse
dans la plage de fréquences comprises entre 150 kHz et 30 MHZ){provoquées par les appareils de classe 4
groupe 1, installés avec une puissance assignée qui dépasse\20 kVA. Lorsque le niveau de bruit ambia
dépasse les limites ci-dessus, les émissions de 'EUT ne doivent pas augmenter ce seuil de bruit de plus d
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