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Part 1: Emission

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC s to promote internaf
b-operation on all questions concerning standardization in the electrical and electronic fields. To this eng
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rej
ublicly Available Specifications (PAS) and Guides (hereafter referred to, as/“IEC Publication(s)”).

eparation is entrusted to technical committees; any IEC National Committee interested in the subject deal
ay participate in this preparatory work. International, governmental and ngn-governmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely~with the International Organizatid
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat
bnsensus of opinion on the relevant subjects since each teghpical committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Na
ommittees in that sense. While all reasonable efforts«are made to ensure that the technical content o
ublications is accurate, IEC cannot be held respansible for the way in which they are used or foi
isinterpretation by any end user.

nsparently to the maximum extent possiblesin_their national and regional publications. Any divergence bet
hy IEC Publication and the corresponding riational or regional publication shall be clearly indicated in the |

EC itself does not provide any attestatioh of conformity. Independent certification bodies provide confog
5sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent. certification bodies.

| users should ensure that they.have the latest edition of this publication.

o liability shall attach to AEC or its directors, employees, servants or agents including individual experts
embers of its technical-committees and IEC National Committees for any personal injury, property dama
her damage of any.'nature whatsoever, whether direct or indirect, or for costs (including legal fees
kpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publicg

ttention is drawn.to the Normative references cited in this publication. Use of the referenced publicatiol
dispensable for'the correct application of this publication.

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

[nternational Standard CISPR 14-1 has been prepared by subcommittee CISP

ising
ional
and
orts,
Their
with
ising
n for
ns.

ional
m all

ional
IEC
any

order to promote international uniformity, IEC) National Committees undertake to apply IEC Publicgtions

veen
htter.

rmity
any

and
e or

and
tions.

ns is

ptent

R/F:

Inte

ference Tetatedto househotdapptiances toofs, ightimgequipmentand Ssimitar apparz

of IEC technical committee CISPR.

tus,

This seventh edition cancels and replaces the sixth edition published in 2016. This edition
constitutes a technical revision.

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

— extension of the frequency range for radiated measurements above 1 GHz;

— revision of general test conditions and addition of new specific test conditions (e.g. for
robotic equipment);

— introduction of additional requirements for equipment making use of inductive power transfer
technology;
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— remove from the normative text any compliance requirement based on statistical evaluation;

— revision of clicks analysis, with particular relevance to the determination of the observation
time and the application of the upper quartile method for different types of click analysers.

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

FDIS Report on voting
CIS/F/796/FDIS CIS/F/799/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the CISPR 14 series can be found on the IEC website underthe generalltitle
Eleqtromagnetic compatibility — Requirements for household appliances;/electric tools |and
similar apparatus.

The|committee has decided that the contents of this publication will‘remain unchanged unti| the
stahjility date indicated on the IEC web site under "http://webstore.iec.ch" in the data relatgd to
the gpecific publication. At this date, the publication will be
e feconfirmed,

e \ithdrawn,

e leplaced by a revised edition, or

¢ amended

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicjates
that it contains colours which are’considered to be useful for the correct understanfling
of jts contents. Users should therefore print this document using a colour printer.
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ELECTROMAGNETIC COMPATIBILITY -
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

Part 1: Emission

1 Scope

Thig part of CISPR 14 specifies the requirements that apply to the emission of radio-frequgncy
disturbances in the frequency range 9 kHz to 400 GHz from appliances, electric tools and sirilar
appfratus as defined below, whether powered by AC or DC (including a battery).

Thig document is applicable to the following equipment:

e household appliances or similar equipment;

NOTE 1 Examples are equipment used:

+ for typical housekeeping functions in the household environment which includes the dwelling and its
associated buildings, the garden, etc.;

+ for typical housekeeping functions in shops, offices, commercial and other similar working environmerts;
1+ onfarms;
E by clients in hotels and other residential type environments;

+ for induction cooking or air-conditioning, either in residential or commercial environments.

e e¢lectric tools;

NOTE 2 Examples of electric tools include electric motor-operated or electromagnetically driven hand-held fools,
transportable tools, lawn and garden machinery!

e similar apparatus.

NOTE 3 Examples are:

: external power controllers-Gsing semiconductor devices;
: motor-driven electro-medical equipment;

4 electric/electronic7ioys;

E personal cafe_and beauty care appliances;

4+ automatic\goods-dispensing machines;

. entertainment machines;

. ein€ or slide projectors;

. battery chargers and external power supplies for use with products under the scope of this document;

— electric fence energisers.

Also included in the scope of this document are separate parts of the above mentioned
equipment such as motors and switching devices (e.g. power or protective relays). However,
no emission requirements apply to such separate parts, unless otherwise stated in this
document.

Products which incorporate radio transmit/receive functions are included in the scope of this
document.

Equipment under the scope of this document making use of IPT is also in the scope.
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Excl

uded from the scope of this document are:

— equipment for which all emission requirements in the radio-frequency range are explicitly
formulated in other CISPR standards;

NOTE 4 Examples are:

— luminaires, including portable luminaires for children, discharge lamps and other lighting devices unde

scope of CISPR 15;

under the scope of CISPR 32;

— audio/video equipment and electronic music instruments other than toys under the scope of CISPR 32

Mul
The

The
tran

2

The
cong
For
ame

Cls
and

app

CIS
met
for g
CIs

CIS

mains communication devices, as well as baby survelllance sysiems;

r the

information technology equipment, e.g. home computers, personal computers, electronic copying machines

)

equipment which is under the scope of CISPR 11 (e.g. microwave ovens) but be aware_©f ;6.5 on

multifunction equipment (e.g. for another function requiring click measurements)
radio controls, walkie-talkies and other types of radio-transmitters;
arc welding equipment.
quipment intended to be used only on a vehicle, ship or aircraft;
quipment used only in industrial environment
he effects of electromagnetic phenomena relating to the safety, of the equipment.

ifunction equipment may be required to comply with clausés in this and other standa
details are given in 6.5.

smissions from a radio transmitter as defined by the, ITU including their spurious emissi

Normative references

following documents are referred to in the text in such a way that some or all of their con
titutes requirements of this document. For dated references, only the edition cited app
undated references, the latestyedition of the referenced document (including
ndments) applies.

methods — Part 1-1.-Radio disturbance and immunity measuring apparatus — Measy
hratus

PR 16-1-2:20144, Specification for radio disturbance and immunity measuring apparatus
hods — Part 1-2: Radio disturbance and immunity measuring apparatus — Coupling dey
onducted-disturbance measurements
PR 16<3-2:2014/AMD1:2017

PR16-1-3:2004, Specification for radio disturbance and immunity measuring apparatus

rds.

emission requirements in this document are not intended to be applicable to the intentipnal
bns.

tent
ies.
any

PR 16-1-1:20151, Specification for radio disturbance and immunity measuring apparatus

ring

and
ices

and

met

equipment — Disturbance power
CISPR 16-1-3:2004/AMD1:2016
CISPR 16-1-3:2004/AMD2:2020

hods — Part 7-3: Radio disturbance and immunity measuring apparatus — Ancillary

CISPR 16-1-4:2019, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas and test
sites for radiated disturbance measurements

1 4t edition (2015). This 4t edition has been replaced in 2019 by a 5" Edition 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.
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CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

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

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

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus and
methods Rart—2-3—Metheds—of—meastreomeni—of—disturbances—and—immunity—Radiated
distirbance measurements

CISPR 16-2-3:2016/AMD1:2019

CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring.apparatus|and
methods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement.ihstrumentgtion
uncértainty

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

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment - Emission
reqyirements
IEC|60050-161:1990, International Electrotechnical ~Vocabulary (IEV) - Part [61:

Elegtromagnetic compatibility

IEC|60050-161:1990/AMD1:1997
IEC|60050-161:1990/AMD2:1998
IEC|60050-161:1990/AMD3:2014
IEC|60050-161:1990/AMD4:2014
IEC|60050-161:1990/AMD5:2015
IEC|60050-161:1990/AMD6:2016
IEC|60050-161:1990/AMD7:2017
IEC|60050-161:1990/AMD8:2018
IEC|60050-161:1990/AMD9:2019

IEC|61000-4-20:2010, Electromagnetic compatibility (EMC) - Part 4-20: Testing |and
medsurement techniques = Emission and immunity testing in transverse electromagnetic (TIEM)
wavpguides

IEC|61000-4-22;20940, Electromagnetic compatibility (EMC) - Part 4-22: Testing |and
megsurement teehniques — Radiated emission and immunity measurements in fully anechoic
rooms (FARS)

3 [Terms, definitions and abbreviated terms

3.1 General

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

NOTE Within this document wherever the term “equipment” is used it includes the more specific terms “appliance”,
“household or similar appliances”, “electric tool”, “toys” and “apparatus”.

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

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.2 General terms and definitions

3.21

equipment under test

EUT

equipment being evaluated according to the requirements of this document

3.2.2

system under test

EUT and auxiliary equipment which are tested together in accordance with the requirements of
this document

Note|1 to entry: The system under test can be made by one or more EUTs, and can also include auxiliary~-equipment
(see B.5.5). See Figure 2 for examples of systems under test as part of the test configuration.

3.2.8
reference ground
refefence potential connecting point

Note|1 to entry: There can only be one reference ground in a conducted disturbance mgasurement system.

[SOURCE: CISPR 16-2-1:2014/AMD1:2017, 3.1.24]

3.2.4
refefrence ground plane
RGP
flat,|conductive surface that is at the same electric potential as reference ground, which is ysed
as a common reference, and which contributes to a“teproducible parasitic capacitance with the
surrpundings of the EUT

Note|1 to entry: A reference ground plane is neededfor the measurements of conducted disturbances, and s¢rves
as reference for the measurement of unsymmetrical and asymmetric disturbance voltages.

Note|2 to entry: In some regions, the term /reference earth’ is used in place of ‘reference ground’.

[SOYRCE: CISPR 16-2-1:2014/AMD1:2017, 3.1.25]

3.2.5
conjmon mode absorption device
CMAD

device applied on cables leaving the test volume in radiated emission measurements to redquce
the compliance uncertainty

[SOURCE: ~CISPR 16-1-4:2019, 3.1.7, modified — "Radiated disturbance" replaced with
"radjatedsemission”.]

3.2.6
radio frequency

RF

frequency of the electromagnetic spectrum that is between the audio-frequency portion and the
infrared portion

Note 1 to entry: The RF spectrum is generally accepted to be from 9 kHz to 3 000 GHz.

3.2.7

weighting

pulse-repetition-frequency (PRF) dependent conversion (mostly reduction) of a peak-detected
impulse voltage level to an indication that corresponds to the interference effect on radio
reception

[SOURCE: CISPR 16-2-1:2014, 3.1.29, modified — Notes omitted.]
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Terms and definitions related to click analysis

3.3.1
switching operation
operation of opening or closing a switch or contact

Note
trans

Note

1 to entry: Switches can be mechanical (including electro-mechanical relays) or electronic (thyristors,
istors).
2 to entry: Switching operations are used to control/enable the operation of a device/load (e.g. a motor or a

heating element) and have the potential of generating discontinuous disturbances.

Note|3 to entry: Switching operations occur at a random rate (e.g. for the purpose of temperature control).of pre-
determined rate (e.g. as part of automatic program controls).

Note|4 to entry: The occurrence of switching operations is not necessarily associated with the geperation of
distufbances classified as clicks (see 3.3.3 definition)

3.3.2

disgontinuous disturbance

implilsive disturbance that appears as an abrupt and transitory increase ofthe disturbance lpvel
caused by switching operations

Note|1 to entry: The spectral density of discontinuous disturbances is broadband..Their subjective effect varieg with
repefition rate, duration and amplitude. These parameters are captured with'Suitable time domain instrumentation
(e.g.[click analyser).

Note|2 to entry: Other impulsive disturbances appear as broadband (€:g. those generated by commutation in brush
motofs) but the repetition rate is higher than that typical of switchingioperations.

3.3.3

click

discpntinuous disturbance, having an amplitude“exceeding the quasi-peak limit for continyous

distyirbance, the duration of which is not longer than 200 ms and which is separated frg

pred
froni

instantaneous peak signal which exceeds the quasi-peak limit for continuous disturbance

Note

Note
Exan

Note
meet

3.3.

eding or subsequent disturbance by atfeast 200 ms, where the durations are determ
the signal which exceeds the i.f.creference level of the measuring receiver or from

1 to entry: A click can comprisétene or more pulses, see 4.4.1.

2 to entry: Examples of discontinuous disturbances, which can be classified as clicks are shown in FigJ
ples of discontinuous disturbances, which cannot be classified as clicks, are shown in Figure 4.

3 to entry: Under eertain conditions, some kinds of disturbances are considered as clicks even if they d
this definition (seex5.4.3).

d

i.f.

corresponding value on the intermediate frequency output of the measuring receiver o
unmoddlated sinusoidal signal which produces a quasi-peak indication equal to the limi
confingous disturbance

eference level

m a
ned
the

re 3.

b not

f an
t for

3.3.5
click observation time

T

time used for the calculation of the click rate

Note

Note

1 to entry: Information about the required minimum observation time for the statistical interpretation of the
disturbance caused by clicks or switching operations is given in 5.4.2.2.

2 to entry: The observation time T can be further distinguished as 7, observation time for the measure

of clicks, or Tg, observation time for the counting of switching operations.

ment
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3.3.6

click rate

N

number of clicks or switching operations per minute

Note 1 to entry: The click rate N can be further distinguished as N, number of clicks per minute, or Ng, number of
switching operations per minute.

3.3.7

click limit

Lq

varifble Timit for discontinuous disturbances, which depends on the click rate N

Note|1 to entry: The click limit can be seen as a relaxation of the relevant quasi-peak limit fon ‘continuous
distufbances and it is used for the assessment of discontinuous disturbances classified as clicks.

3.3.8
upper quartile method
statistical evaluation method for clicks

3.4 | Terms and definitions related to types of ports

3.4.1
port
physical interface of the system under test through which.electromagnetic energy propagates

3.4.2
public mains network
elecricity lines to which all categories of consumérs have access and which are operated py a
supply or distribution undertaking for the purpose of supplying electrical energy

3.4.3
AC mains port
portlused for connection to an AC public mains network

3.4.4
aux|liary port
portfused for connection(to an auxiliary equipment

Note|1 to entry: Wired-nefwork ports are not included in this definition.

3.4.5

wirgd network 'port
point of cennection for voice, data and signalling transfers intended to interconnect widely
dispersed(systems by direct connection to a single-user or multi-user communication netwprk

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

Note 2 to entry: These ports are connected to screened or unscreened cables and may carry AC or DC power where
this is an integral part of the telecommunication specification

[SOURCE: CISPR 32:2015, 3.1.32, modified — Note 2 to entry modified]

3.4.6
fence port
output port of an electric fence energizer (high voltage)

3.4.7
enclosure port
physical boundary of the system under test through which electromagnetic fields may radiate
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[SOURCE: CISPR 32:2015, 3.1.13, modified — The definition was rephrased.]

3.5 Terms and definitions related to parts and devices connected to the EUT

3.5.1
terminal
conductive part that allows electrical connection at a port

Note 1 to entry: Terminals are fitted at the end of a cable (e.g. a plug, a connector) or directly at the enclosure of
the EUT (a connector).

3.5.

nonEextendabIe wiring
arrapgement whereby the length of electrical wire connected to a port cannot-be"” easily
incr¢ased by the user

EXAMPLE Non-extendable wiring are cables and leads that are:

— ppermanently attached to equipment or devices at both ends,

— aftached using special tools,

— cpnnected using couplers that are not generally available to members of the public/

— fipted with connectors specifically designed for use only with a particular modelof equipment/apparatus,

— wjiring whose length is established only after installation, e.g. air conditioning units.

3.5.8
anc|llary equipment
trangducer or other equipment connected to a measurifig receiver or (test) signal generatorfand
used in the disturbance signal transfer between the<EUT and the measuring or test equipment

EXAMPLE Current probes, voltage probes, antennas,\coaxial cables, filters, attenuators and artificial mains
netwprks.

[SOURCE: CISPR 16-2-3:2016/AMD1:2049, 3.1.2, modified — Addition of "or other equipmient”
in tHe definition and example added.]

3.5.4
assopciated equipment
AE
equipment that is not part/of the system under test but needed to exercise and/or monitol the
EUT

[SOURCE: CISPR-16-2-3:2016, 3.1.5, modified — Addition of "and/or monitor".]

3.5.p
aux|liary‘\equipment
AuxEq

peripteratequipmentthat s partof thesystemundertest

EXAMPLE A detachable motorised power nozzle of a vacuum cleaner, a wired remote control, an external battery,
an external power supply, or a laptop providing a compatible USB power port.

[SOURCE: CISPR 16-2-3:2016, 3.1.6, modified — Note added.]

3.5.6

external power controller

device or equipment which allows the user to directly control the power delivered to a load
external to the EUT

EXAMPLE Controllers used to regulate the speed of motors or the movement of mechanical parts.
The required settings are generally achieved by rotating knobs and/or pressing buttons. Regulation can be provided
by a number of fixed or continuously adjustable settings.


https://standardsiso.com/api/?name=85a745c257e164fdbe6748dbf5006a04

CISPR 14-1:2020 © IEC 2020 -17 -

3.5.7

external power supply

EPS

device having its own physical enclosure that converts power supplied by the AC mains into
power at a different voltage

Note 1 to entry: The output voltage of the EPS can be either AC or DC.

3.5.8

representative load
load which is not provided (sold) with the equipment but it is used to exercise the EUT as
spe¢ified n the relevant test conditions

Note|1 to entry: Examples are a resistive load or a battery used to load a battery charger at its outputyterminals, a
resisfive load connected to a secondary coil to exercise an IPTS or a real IPTC. It is common that a represenfative
load |s an apparatus commercially available or specified by the manufacturer in the instructions for use.

3.5.9
representative source
apparatus which is not provided (sold) with the equipment but it is used“o power the EUT 3t its
ratef voltage in order to obtain the relevant test conditions

Note|1 to entry: Examples are an EPS or an inductive power source (IPTS).

Note|2 to entry: This is generally an apparatus commercially available/or specified by the manufacturer in the
instryctions for use.

3.6 | Terms and definitions related to operating conditions

3.6.1
mains operated equipment
equipment which is not battery operated equipment

3.6.2
battery operated equipment
equ]?)ment which is operated only from batteries and cannot perform its intended function when
conmected to the AC mains supply, either directly or via an external power supply (EPS) unit

3.6.8
mains operation
condition where theseguipment is powered from the AC mains supply either directly or Via a
dedicated external power supply to perform its intended function(s)

Note|1 to entryz~Charging batteries from the AC mains supply is mains operation.

3.6.4
batt

ry operation
el the
equipment to perform its intended function(s) when connected to the AC mains supply, either
directly or via an external power supply (EPS) unit

3.6.5

operating mode

condition in which the equipment performs one or more of its intended function(s), as specified
in the instructions for use

Note 1 to entry: The number of operating modes can increase if an auxiliary equipment can be used to expand the
functionality of the equipment.

Note 2 to entry: A number of user selectable settings could be available within an operating mode (e.g. control of
power or speed).
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3.6.6
table-top EUT
equipment intended to be located on the top of a table or on a surface other than the floor

EXAMPLE Wall and ceilings are examples of surfaces other than the floor.

3.6.7
floor standing EUT
equipment that, according to its design and/or weight, usually stands on the floor while in use

3.6.8
DC powered equipment
equipment which can perform its intended functions when supplied with direct current

Note|1 to entry: DC powered equipment are typically powered from DC supplies as energy storagé (battefies),
AC/OC power converters or DC distribution networks.

Note|2 to entry: Examples of intended functions are the operation of motors and charging ©f-internal batterieg.
3.7 | Terms and definitions related to toys

3.7
toy
equipment designed for, or clearly intended for use in play by.children under 14 years old

Note|1 to entry: Toys can incorporate motors, heating elements, electronic circuits and their combination.

Note|2 to entry: The supply voltage of a toy can be provided by abattery or by means of an adapter or a transfgrmer
conngcted to the AC mains supply.

3.7.2
battery toy
toy which contains or uses one or more batteries as the only source of electrical energy

3.7.8
transformer toy
toy which is connected to the stipply mains through a transformer for toys and using the supply
mains as the only source of-electrical energy

3.7.4
dual supply toy
toy which can be ©Qpérated simultaneously or alternatively as a battery toy and a transfofmer
toy

3.7.p
battlery box

comlpartment which is separate from the toy or equipment and in which the batteries are placed

3.7.6

video toy

toy consisting of a screen and activating means by which the child can play and interact with
the picture shown on the screen

Note 1 to entry: All parts necessary for the operation of the video toy, such as control box, joy stick, keyboard,
monitor and connections, are considered to be part of the toy.

3.7.7

normal operation of toys

condition under which the toy, connected to the recommended power supply, is played with as
intended or in a foreseeable way, bearing in mind the normal behaviour of children
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3.7.8

experimental kit

collection of electric or electronic components intended to be assembled in various
combinations

Note 1 to entry: The main aim of an experimental set is to facilitate the acquiring of knowledge by experiment and
research. It is not intended to create a toy or equipment for practical use.

3.8 Terms and definitions related to IPT

trangfer of electrical energy solely by using inductive coupling from an IPTS to an IPTC;y when
thege are placed in physical contact or in close proximity to each other, but are not'electrigally
conmected

Note|1 to entry: Examples of functions that can make use of IPT are cooking, heating and ¢harging. See Figphre 1
for a|visual description of IPT terms.

3.8.p

IPT [source

IPT£

apparatus that makes electric energy available to an IPTC using IPT

Note|1 to entry: Examples are induction powering equipment and induction cooking appliances.

Note|2 to entry: An IPTS can be made by one or more parts‘(e.g. when using an external power supply ag first
energy conversion stage).

3.8.3
indyctive powering equipment
IPT$ used for the purpose of powering er_charging an IPTC

Note|1 to entry: The energy could be stored.in the IPTC (e.g. charging a battery) or used immediately.

3.8.4
indyction cooking appliance
IPT$ used for the purpose 0f'cooking or heating food contained in a suitable IPTC

3.8.

IPT [client

IPT

apparatus or’device which receives electric energy through IPT

Note|1 toleniry: The energy might be used to power directly the intended functions of the client, stored in a battery
or both’

Note 2 to entry: Examples are appliances that contain a battery and those that in the absence of a battery rely on
simultaneous inductive power transfer, including simple passive devices (e.g. vessels on an induction cooking
appliance).

3.8.6

IPT equipment

IPTE

equipment made by the combination of a specific IPTS and one or more specific IPTCs

Note 1 to entry: Examples of IPTE are a shaver provided with a dedicated charging cradle or an induction cooking
appliance intended for use with dedicated vessels.
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3.9 Other terms and definitions

3.9.1

clock frequency

fundamental frequency of any signal used in the EUT excluding those which are solely used
inside integrated circuits (IC) and those used in radio transmitters or radio receivers

Note 1 to entry: High frequency signals are often generated inside integrated circuits (IC) by phase-locked-loop
(PLL) circuits from lower clock oscillator frequencies outside the IC.

ronic circuit containing electronic components switching at a variable or fixed)frate

ifching/clock frequency)

Note|1 to entry: Active electronic circuits comprise components such as transistors, thyristors, digital|ICs,
micrgprocessors, and oscillators. An LED display circuit connected to a battery is not an active electronic cirguit if
the cprrent is limited only by a resistor or by a transistor operating linearly, but it is an active,electronic circuit |f the
currgnt is pulsed.

Note|2 to entry: According to the switching rate and to the measurement bandwidth,.the-spectral distribution g¢f the
distufbance generated by active electronic circuits appears as either broadband or narfowband.

Note|3 to entry: Active electronic circuits are used to control switching operatiens as defined in 3.3.1 (e.g.|by a
micrgcontroller) but the two switching rates are fundamentally different.

3.9.8
robotic equipment
equipment capable of performing its intended use by ghanging its position or the position gf its
partp without human intervention

Note|1 to entry: The movements can be within a limitedspace, a pre-programmed space, or a space self-contiolled
by the equipment.

3.9.4
robotic cleaner
robgtic equipment capable of performing the functions of a cleaner

EXAMPLE Robotic cleaners used to vacuum dust and dirt or to wash floors and windows.

Note|1 to entry: Robotic cleaners typically consist of two parts:
— 3 battery powered mobile part that performs the cleaning function (cleaning unit), and

— 3 stationary dockjng_station which could, for example, provide battery charging, data processing and|dust
fremoval from the 'mobile cleaner.

3.9.p
radiE transmitter

device’producing radio-frequency energy intended to be radiated by an antenna, normally for
the purpose of radiocommunication

[SOURCE: IEC 60050-713:1998, 713-08-01, modified — "Apparatus" replaced by "device".]

3.9.6

radio receiver

device with associated antenna or including an antenna, used to select the desired radio-
frequency signals from incident radio-frequency radiation, to amplify them, demodulate them
and if necessary convert the recovered signals into a usable form by equipment in the scope of
this document
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3.10 Abbreviated terms

AC Alternating current
AE Associated equipment
AMN Artificial Mains Network
AuxEq Auxiliary Equipment
DC Direct current
EMI ElectroMagnetic Interference
EPS External Power Supply
EUT Equipment Under Test
FAR Fully Anechoic Room
FSQATS Free Space Open Area Test Site
i.f. intermediate frequency
IPT Inductive Power Transfer
IPT$ Inductive Power Transfer Source
IPTC Inductive Power Transfer Client
IPTE Inductive Power Transfer Equipment
OATS Open Area Test Site
SAQ Semi Anechoic Chamber
RBW Resolution Band Width
RGR Reference Ground Plane
RF Radio Frequency
VBW Video Band Width
Power IPT
supply | . b >
— IRTS IPTC
O >
Control
- (nductive powering equipment - Inductive power transfer client
receiving power for direct
operation and/or charging
Rower
Supply IPT
— IPTS [----------- > IPTC
- Induction cooking appliance - Cooking vessels (see A.9)

IEC

Figure 1 — IPT terms
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Figure 2 — Examples of test configuration

Limits of disturbances

General

o disturbance limits are given in the frequency range 150 kHz to 6 000 MHz, with
nsion down to 9-KHz for specific types of equipment.

s evident.from the construction, electrical characteristics and intended use of the equipn
a certain/measurement is not necessary, the equipment is deemed to comply with
ant requirements without testing. The test report shall include the engineering justifice
ipport these exclusions from testing.

an

hent
the
tion

NOTE Examples are equipment that do not contain sources of RF disturbance (e.g. sources such as commutator
motors and active electronic circuits, see 3.8.2) or equipment for which the emission characteristics do not require a

certa

in test to be performed (e.g. the equipment is not deemed to be source of significant magnetic field).

No measurements need be performed at frequencies where no limits are specified.

4.2

Application of limits

The following Table 1 gives a reference to the limits applicable to the different types of
equipment under the scope of this document.

The table provides only a quick reference. The requirements detailed in the referenced clauses

and

other relevant clauses shall be applied.
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Table 1 — Application of limits

Disturbance voltage/current DI'tSt' Radiated disturbances
voltage Disturbance
Power © Electric Magnetic
Continuous & f Clicks P . .
field field
Subclause (4.3.2) (4.3.3) (4.4.2) (4.3.4) (4.3.4, 4.3.5) (4.3.2)
Limits Table 2 Table 5 Table 6 Text Table 7 Table 8 Table 9 Table 3 Table 4
All equipment not o o o N o
listed pelow
Tools . . . ° °
Equipment using
|PT L] L] L] L] L] L)
Electr|c fence
d L] L] L] L] L]
energfsers
Toys § . . . . L)
a8 The limits of Table 5 and Table 6 could be applicable to discontinuous disturbahces (see 4.4.2.2).

b

n

[

n

)

a
-n

_.,
-n

r exemption and exceptions, see 4.4.1 and 5.4.3.

fernative to the radiated disturbance test (see 4.3.4.2 and Figure«5).
r electric fence energisers the disturbance voltage test is applied according to 4.3.3.5.
brtain toys are deemed to comply with the requirements of ‘this document without testing (see A.7.1).

r wired network ports, see 4.3.3.7.

r mains operated equipment, if certain conditions are met, the distirbance power test may be applied in

4.3
43.

Con
sub

NOT
switd]
micrd

4.3.

The
app

Continuous disturbances
( General

tinuous disturbances shall-be assessed in accordance with the methods and limits of
lause using the test equipment specified in 5.1.

F Continuous disturbances can be either: broadband, caused by switching devices such as mech3
hes, commutators and‘semiconductor regulators; or narrowband, caused by electronic control devices su
processors.

p Frequency range 9 kHz to 30 MHz

requirements and the tables contained in this subclause shall apply only to equipment
bratusiwith active IPT functions, when tested in the operating conditions specified in 6

this

nical
th as

and
7.

The measurement of disturbance voltage on the mains port shall be made in accordance with
Clause 5 and the corresponding limits are specified in Table 2. Measurements of conducted
emissions on other ports shall be made according to 4.3.3.

Equipment that can be fully encompassed by an imaginary sphere having a diameter less than
or equal to 1,6 m, shall be tested by using either the test method and limits specified in
Table 4, or the test method and limits specified in Table 3.

Equipment that cannot be fully encompassed by an imaginary sphere having a diameter less
than or equal to 1,6 m, the test method and the limits specified in Table 3 shall be used.

EXAMPLE For an EUT in the form of a cube, the maximum length of the cube side would be (1,6 m)/v3 = 0,92 m.



https://standardsiso.com/api/?name=85a745c257e164fdbe6748dbf5006a04

- 24 — CISPR 14-1:2020 © IEC 2020

Table 2 — Disturbance voltage limits for the AC mains port
of equipment with active IPT functions

Frequency Appliances which are 100 V ra.ted and without All other appliances
range an earth connection
MHz dBuVv dBuVv dBuVv dBuVv
Quasi-peak Average Quasi-peak Average
0,009 to 0,050 122 - 110 -
Decreasing linearly with logarithm of Decreasing linearly with
0,050 to 0,150 frequency from _ logarithm of frequency from _
10210 92 90 to &0
Decreasing linearly with logarithm of frequency from
0,150 to 0,5
72 to 62 62 to 52 66 to 56 56 tq 46
0,5to 5 56 46 56 46
5 to 30 60 50 60 50
Thel lower limit applies at the transition frequencies.

If th

limis and the measurements using the average detector need. not be carried out.

b quasi-peak measurements meet the average limit, the EUd,shall be deemed to meet poth

Table 3 — Magnetic field strength limits

Frequency range

Limits at 3 m distance P

Quasi-peak
MHz
dBpA/m
0,009 to 0,070 69

0,070 to 0,150

Decreasing linearly with logarithm of frequency from

69 to 39
Decreasing linearly with logarithm of frequency from
0,150 to 4,0
39to3
4,0 to 30 3

The measurements are.performed at 3 m distance with a small loop antenna (e.g. 60 cm) as described in 4/3.2

pf CISPR 16-1-4:2019.

The antenna shall’be installed vertically, with the lower edge of the loop at 1 m height above the floor.
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Table 4 — Limits for the magnetic field induced current

Horizontal component 2 ? Vertical component 2 ¢
Frequency range
Quasi-peak Quasi-peak
MHz
dBuA dBuA
0,009 to 0,070 88 106

Decreasing linearly with logarithm of frequency from
0,070 to 0,150 ‘

88 to 58 106 to 76

Decreasing linearly with logarithm of frequency from
0,750 to 30
58 to 22 ‘

76 to 40

The measurements shall be performed using the 2 m large loop antenna system (LLAS) as descrnibed in|4.7
and Annex C of CISPR 16-1-4:2019.

Current induced by the horizontal component of the magnetic field, which is measured with the two vertically-
priented LLAs of the LLAS.

Current induced by the vertical component of the magnetic field, which is measuréd ‘with the horizontally-
priented LLA of the LLAS.

The

43.
4.3.

test report shall state which method was used and which lifnits were applied.

B Frequency range 150 kHz to 30 MHz

B.1 General

Distrbance voltages shall be measured in accordance with Clause 5 at each applicable |port
with| respect to the reference ground. Disturbance currents shall be measured in accorddqnce

with|Clause 5 on the relevant leads.

43.

The
ma

B.2 Mains port

limits in columns 2 and 3 of Table 5 shall be met on the phase(s) and the neutral of the
ns port of all equipment except for electric tools. For electric tools, see 4.3.3.4.

However, the limits in Table-5 for the mains port shall not apply if the mains port limits givgn in

4.3.p are applicable to/the/EUT.

4.3.83.3 Auxiliary ports

On puxiliary¢ports, either the disturbance voltage or the disturbance current measurement
method may-"be selected for testing, the corresponding limits given in columns 4 {o 7
of Thblg 5/

However, these limits do not apply to:

a)

b)

c)

d)

e)

ports of equipment or auxiliary equipment that do not contain active electronic circuits or
brush motors

ports which connect to non-extendable wiring shorter than 2 m;

ports connected to leads integrated in the suction hose of vacuum cleaners, even if the
length exceeds 2 m;

ports internal to the EUT (e.g. built-in batteries);

ports which are not necessary for the intended functions of the EUT and which are not in
operation during normal use (e.g. programming ports);
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f) ports which connect to leads having a shield whose both ends are connected to a ground
layer, a metal plate or metal enclosure; the connections of the shield should offer low

mpedance to high frequency currents (e.g. a short wire or a suitable capacitor).

If a port can be configured to be either an AC mains port or another type of port, then the limits
of Table 5 applicable to the type of port being tested shall be met.

4.3.3.4 Tools
For motor operated electric tools the limits for the mains port are given in Table 6. However,
the fmmits—mTabte 6 shattmotappty if the mmaimsporttimitsgiverrim4-3-2areappticabte tg the
EUT|.
The|power ratings given in columns 2 to 7 of Table 6 relate only to the rated power P of the
motpr. The power taken by resistive loads of the EUT (for instance the power used by| the
healing elements in an electric blower for plastic welding) is disregarded for‘the purposke of
selecting the limits.
For ports other than the mains port, 4.3.3.3 shall apply.
4.3.83.5 Electric fence energisers
Thelbattery port and the fence port of electric fence energisers shall be considered as auxiliary
ports and the relevant limits applied.
Thelinstructions for use of electric fence energizers'should instruct the users to avoid discharge
points such as touching vegetation or broken fence wires.
NOTE 1 High-voltage discharges from electric fence wires to the surrounding can act as source of disturbancgs, in
partig¢ular to radio and telecommunication networks.
NOTE 2 An example of instruction is: “Caution: Arcing on the fence will cause radio interferences. Vegetation and
othel| causes of arcing must be removed and-maintained.”
4.3.3.6 Limits
The|general conducted emission limits of Table 5 and Table 6 shall apply, unless otheryise
stated in this document;
Table 5 — General limits
Frequency Mains ports Auxiliary ports
range Disturbance voltage Disturbance voltage Disturbance current
1 2 3 4 5 6 7
MHz WUasl-peak AVerage WUasi-peak AVelage WUasl-peak AVelrage
dBpV dBpV dBpV dBpV dBpA dBpA
Decreasing linearly with the Decreasing linearly with the
logarithm logarithm
0,15 to 0,50 of the frequency from: 80 70 of the frequency from:
66 to 56 59 to 46 40 to 30 30 to 20
0,50 to 5 56 46 74 64
30 20
5 to 30 60 50 74 64
The lower limit applies at the transition frequencies.
The test report shall state which test method was used and which limits were applied.
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Table 6 — Limits for the mains port of motor operated tools

Frequency P<T00W 700 W <P <1000 W P>1000W
range
1 2 3 4 5 6 7
MHz Quasi-peak Average Quasi-peak Average Quasi-peak Average
dBuV dBuVv dBuV dBuVv dBuVv dBuVv
Decreasing linearly with the logarithm of the frequency from:
0,15 to 0,35
66 to 59 59 to 49 70 to 63 63 to 53 76 to 69 69 to 59
035ta5 59 49 63 53 69 59
to 30 64 54 68 58 74 64
Theg lower limit applies at the transition frequencies.
Key
P =|rated power of the motor only.

If the quasi-peak measurements meet the average limit, the EUT shall.be deemed to meet

limi

4.3.8.7

s and the measurements using the average detector need not(be carried out.

Wired network ports

Wirgd network ports shall meet the requirements of~CISPR 32:2015 and the applic
distlirbance limits for class B equipment in the frequency range 150 kHz to 30 MHz.

4.3.4
4.3.4.1

Frequency range 30 MHz to 1 000 MHz

General

EUT| and auxiliary equipment that do.ndt'contain active electronic circuits or brush motors
deeed to comply with the requirefnents of this document in the frequency range 30 MH
1 040 MHz without testing. See also 4.1.

For

For

mains operation, the assessment procedure of 4.3.4.2 shall be applied.

battery operation, the assessment procedure of 4.3.4.3 shall be applied.

Equ|lpment whickiis\Capable of both mains and battery operation shall be assessed in the m
operation moderonly if all intended functions can be performed in this mode.

4.3.4.2

Mains operation

both

able

are
z to

ains

ThelEUT shall be assessed for emissions in the frequency range from 30 MHz to 1 000
by testing in accordance with either method a) or b), see also Figure 5.

MHz

a) The disturbance power limits in columns 2 and 3 of Table 7 for the frequency range from

30 MHz to 300 MHz shall be met by all equipment except for electric tools.
For electric tools the limits given in columns 4 to 9 of Table 7 apply. The power ratings g

iven

in columns 4 to 9 of Table 7 relate only to the rated power P of the motor. The power taken
by resistive loads of the EUT (for instance the power used by the heating elements in an

electric blower for plastic welding) is disregarded for the purpose of selecting the limits

The EUT shall be also deemed to comply with the requirement of this document in
frequency range from 300 MHz to 1 000 MHz without further testing if both conditions 1)
2) below are fulfilled:

1) the disturbance power emission from the EUT is lower than the

Table 7 reduced by the values of Table 8;

the
and

limits of
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2) the maximum clock frequency is less than 30 MHz;

CISPR 14-1:2020 © IEC 2020

If either of the conditions 1) or 2) is not fulfilled, radiated measurements in the frequency
range from 300 MHz to 1 000 MHz shall be performed and the limits of Table 9 for that range
applied. In any case, the limits of Table 7 in the frequency range 30 MHz to 300 MHz shall

be met.

b) The limits for radiated disturbances in Table 9 for the selected test method shall be met.

NOTE The advantage of method b) is that the assessment in the frequency range 30 MHz to 1 000 MHz of equipment
having leads in addition to the mains lead is done in one measurement only, whilst with method a) the leads, where

applicable, have to be tested separately.

4.3.43
The

Battery operation

1 0J0 MHz (see also Figure 6).

43.4.4

The|disturbance power limits in Table 7, and where relevant, in Table 8-shall be applied.

Disturbance power limits

Table 7 — Disturbance power limits — 30 MHz t6:300 MHz

EUT shall comply with the limits in Table 9 for the frequency range from 30'MHg to

Frdquency General Topls
ange P<S700W 700 W< P<1000W P>1000W
1 2 3 4 5 6 7 8 9
MHz Quasi-peak | Average |Quasi-peak | Average.'| Quasi-peak | Average |Quasi-peak | Average
dBpW dBpW dBpW dBpW dBpW dBpW dBpW dBpWwW
Increasing linearly with the frequency from:
3( to 300
45 to 55 35 to 45 45 to 55 35 to 45 49 to 59 39 to 49 55 to 65 45 to|55
Kely
P 3 rated power of the motor only.

If the quasi-peak measurements meet the average limit, the EUT shall be deemed to meet

limis and the measurements using the average detector need not be carried out.

Table 8 — Reduction applicable to Table 7 limits

both

Frdquency General Tools
ange P<T00 W 700 W< P<1000W P>1000W
1 2 3 4 5 6 7 8 9
MHz Quasi-peak | Average |QJuasil-peak| Average |Quasi-peak | Average |Quasl-peak| Average
dBpW dBpW dBpW dBpW dBpW dBpW dBpW dBpW
Increasing linearly with the frequency from:
200 to 300
0to 10 0 0to 10 0 0to 10 0 0to 10 0

NOTE This table only applies if method a) specified in 4.3.4.2 is followed.

4.3.4.5

Radiated disturbance limits — 30 MHz to 1 000 MHz

The radiated disturbances limits, as specified in Table 9, shall be applied according to the
selected test method.
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Table 9 — Radiated disturbance limits and testing methods — 30 MHz to 1 000 MHz

The

Figure 19.

Decreasing linearly with the logarithm of the frequency.

All equipment shall be measured within the test volume as deseribed in 5.3.4.3 and shown in Figure 1

The TEM waveguide method shall be limited to battefy* operated EUT without cables attached and wi
maximum size according to 6.2 of IEC 61000-4-20:2040 (the largest dimension of the enclosure is equal to|the
wavelength at the maximum measurement frequeney, 300 mm at 1 GHz).

test report shall state which test method was used and which limits were applied.

Frequency Limit 2
Testing method Basic standard range Quasi-peak Remarks
MHz dBuV/m
30 to 230 30
OATS or SAC ® 3,2(?;3;?/'%61_,22_019 Measurement distance 10 m
’ ’ 230 to 1 000 37
30 to 230 4210351
EAR © CISPR 16-2- Measurement distance 3 m
9. ZUTO/ANIDT.ZUTI9 230 to 1 000 42
30 to 230 42t035¢
FAR © IE%;;%?%A' Measurement distance 3 n
: 230 to 1 000 42
TEM- IEC 61000-4- 30 t0 230 30
Vaveguide © 20:2010 230 to 1 000 37
a8 [The lower limit is applies at the transition frequency.
b Measurements may be made at closer distance, down to 3 m. An inverse proportionality factor of 20 dB|per

decade shall be used to normalize the measured data to the specified ,distance for determining the limit.
n this case the recommendations of the CISPR basic standards shall/be‘considered when testing large EUT
At frequency approaching 30 MHz, due to near field effects.

P to

h a

Any|of the measurement metheds mentioned in Table 9 may be selected to assess the EUT
(seq Figure 5, Figure 6 and_Clause 7).

4.3.5 Frequency range 1 GHz to 6 GHz

4.3.5.1 General

EUTls and auxiliary equipment that contain active electronic circuits shall be evaluated in the
frequency range from 1 GHz to 6 GHz up to the frequency specified in Table 10 based on the

highlest clock frequency used in the EUT.

Tab

Highest clock frequency (F,)

Highest measurement frequency

F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, < 1 GHz 5 GHz

F,>1GHz 5 x F_up to a maximum of 6 GHz

{0 —R ired highest f ¢ liated electric field st t nts
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Where the user of the standard decides not to perform measurements up to 6 GHz, the test
report shall state in which frequency range of Table 10 (first column) F, belongs to.

4.3.5.2

Limits

The limits in the frequency range 1 GHz to 6 GHz are based on radiated electric field
measurements as specified in Table 11.

Table 11 — Radiated electric field disturbance limits and test methods — 1 GHz to 6 GHz

E . oa Measurement
Test Site requency range Limit Detector / distance
methods validation MHz dB(uV/m) RBW 3
1 000 to 3 000 50 A
verage
1 MHz
h 3 000 to 6 000 54
FPOATS ° CISPR 16-1- © s
1,000 to 3 000 70 Pl
3000 to 6 000 74 OMHz

The limits are applied across the frequency range from 1 000 MHz“to the required highest frequengy of
njeasurement derived from Table 10.
A

FSOATS may be a SAC/OATS with RF absorbers on the RGP.

When using a spectrum analyser the VBW shall be 1 MHz or higher. The recommended VBW is 3 MHz.

4.4 Discontinuous disturbances
4.4.1 General

Disdontinuous disturbances onthe mains port shall be evaluated using the limits in 4.4.2, taking
into[account general exclusions (see 4.1) and the exceptions (see 5.4.3).

NOTE Examples of exclusjens.in accordance with 4.1 (second paragraph) is equipment that:

switch a resistive load atzero crossing of the mains voltage, thus causing discontinuous disturbances that do not
ekceed the limit for'continuous disturbances;
n

ake use of inverters or Variable Speed Drives (VSD) for a smooth control of an inductive load;

|
]

op automatically and have not produced any click during a complete program; for such equipment there |is no
blue in eontinuing the test as it would not produce clicks.

<

Theltest'equipment shall be as specified in 5.1, with particular reference to 5.1.7. See AnnTx C
for further guidance

4.4.2 Limits

4.4.21 The limits for discontinuous disturbances identified as clicks are based on quasi-
peak disturbance voltage measurements on the mains port. These limits only apply in the
frequency range 150 kHz to 30 MHz.

NOTE The level of disturbances below 30 MHz is interpreted as an indication for the level above 30 MHz.

The limits for discontinuous disturbance depend on the disturbance characteristics and on the
click rate N, as given in detail in 4.4.2.2 and 4.4.2.3.

4.4.2.2 The limits of Table 5 or Table 6 apply to:
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— discontinuous disturbances other than those classified as clicks, or
— clicks with a click rate N equal to or greater than 30.

NOTE Examples of discontinuous disturbances other than clicks for which the limits for continuous disturbance
apply are shown in 4.

4.4.2.3 The click limit Ly is calculated by increasing the relevant quasi-peak limit L for
continuous disturbances (as given in Table 5 column 2 or in Table 6 columns 2, 4 and 6) by:

44 dB for N< 0,2, or
20 1g (30/N) dB for 0.2 < N< 30

The|click rate N shall be calculated in accordance with 5.4.2.3.

Table B.1 contains a list of equipment for which the click rate N may be derived fram courjting
the pumber of switching operations.

5 [Test equipment and methods of measurement

5.1 Test equipment
5.1.1 General

The|instruments and devices specified in 5.1 shall be used.in accordance with the methods of
megsurement specified in 5.2 and 5.3.

51.2 Measuring receivers

Reckivers with quasi-peak detectors shall bg“in accordance with Clause 4 of CISPR 16-1-
1:2015; receivers with average detectors shall be in accordance with Clause 6 of CISPR 1/6-1-
1:2Q15.

NOTE 1 Both detectors are generally incorperated in a single receiver.

NOTE 2 Some measuring receivers.contain, beside the average detector according to the specification in C|SPR
16-141, a linear average detector which can give a different indicated result.

5.1.8 Artificial Mains Network (AMN)

Whare this documentspecifies the use of an AMN, the artificial mains V-network 50 /540 uH
(or 50 /50 uH +5\@) as defined in Clause 4 of CISPR 16-1-2:2014/AMD1:2017 shall be uged.

The|connection between the AMN and the measuring receiver shall be made by means [of a
coaxial caple with a characteristic impedance of 50 Q.

The|AMN shall be bonded to the applicable ground plane according to 5.2.1.1 by a lowW RF
impedance connection. This connection shall be according to 5.3 of CISPR 16-2-
1:2014/AMD1:2017.

During all measurements of disturbance voltage and disturbance current (on the mains port or
on auxiliary ports) the mains port of the EUT shall be connected to the EUT port of an AMN in
order to provide a defined termination.

5.1.4 Voltage probe

Where this document specifies the use of a voltage probe, the device shall be as defined in 5.2
of CISPR 16-1-2:2014. If the impedance of the probe is too low, thus affecting the operation of
the EUT, more suitable values of its components shall be chosen (for example 15 kQ in series
with 500 pF).
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The readings shall be corrected according to the voltage division factor between the probe and
the measuring instrument set. For this correction factor, only the resistive parts of the
impedances shall be taken into account.

5.1.5 Current probe

The

current probe shall be in accordance with 5.1 of CISPR 16-1-2:2014.

5.1.6 Artificial hand

emit

The

element consisting of a capacitor of (220 + 44) pF in series with a resistor of (610 £ 51) Q

Figd
artif

5.1.

The
CIS

verification procedure according to Clause 9 of CISPR 16-1-1:2015.

For

oscilloscope may be applied if the measurement accuracy is in accordance with CISPR 1

1:20
inte

See

5.1.
The

The

calipration according-te-CISPR 16-1-3:2004/AMD1:2016, B.2.1 (original method).

5.1.

The
the

app

y the EUT. The artificial

ted b
rbance current measurements, as specified in 5.2.

the disturbance voltage

artificial hand consists of metal foil connected to the reference groundnthrough a

re 12 and Clause 8 of CISPR 16-1-2:2014 for constructive details). The/RC element o
cial hand may be incorporated in the housing of the AMN.

y Click analyser for discontinuous disturbance

measuring equipment for discontinuous disturbances /shall comply with Clause
PR 16-1-1:2015. Alternative instrumentation may be usedas long the test system fulfills

the measurement of the duration of the disturbance, an alternative method using

15. In particular, the cut-off frequency ofsthe oscilloscope shall not be lower than
mediate frequency of the measuring receiver.

also Annex C for further information:

8 Absorbing clamp
absorbing clamp shall b€ in‘accordance with Clause 4 of CISPR 16-1-3:2004/AMD1:2

transducer factor used for measurements with the absorbing clamp shall result fro|

D Radiated emission test sites

measurement instrumentation, including antennas and test sites shall be compliant
elevant'requirements for the test method selected according to 4.3.2, 4.3.4.5 and 4.3.5
icable. The test sites shall be validated in accordance with CISPR 16-1-4:2019, where 9

ince
and

RC
see
the

D of
the

an
6-1-
the

D16.

m a

with
, as
uch

req

rements nvief, for the measurement distance between the EUT and the antenna sele

for measurement.

cted

Common mode absorption devices (CMAD) shall be constructed and validated according to
CISPR 16-1-4:2019.

5.2
5.2.
5.2.

Conducted disturbances set-up and measurements
1 Arrangement of the EUT

1.1 EUT operated without an earth connection and not held by the hand

The EUT shall be placed, with respect to the floor, in an orientation typical of intended use,
unless special conditions are given in Annex A.
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Table-top EUT shall be:

— placed at a distance of (0,4 £ 0,05) m from a RGP of at least 2 m x 2 m in size;
— placed at a distance of (0,8 + 0,05) m from the AMN;

-k

ept at least 0,8 m from any other earthed conducting surface;

— placed in a manner to ensure that the RGP extends at least 0,5 m beyond the projection of
its boundaries.

The

RGP shall be either horizontal or vertical (see Figure 23 and Figure 24).

The

AMN shall be bonded to the RGP. However, if the RGP is vertical and it is bonded

horizgontal ground plane (e.g. a shielded room), the AMN may be bonded to the horiza
groynd plane.

Flodr standing EUT (see Figure 25) shall be:

|

laced at a height of (0,12 + 0,04) m above a horizontal RGP of atleast2 mx 2 mins
laced at a distance of (0,8 = 0,05) m from the AMN;
ept at least 0,8 m from any other earthed conducting surface;

laced in a manner to ensure that the RGP extends at least0,5 m beyond the projectid
s boundaries.

NOTE A specific height and associated tolerance (0,12 + 0,04) ensure\better repeatability.

Obj¢

cts supporting the EUT and its parts at the required’ height shall be made of non-condug

material.

5.2.1
5.2.1

.2 EUT without an earth connectioniand held by hand during operation

2.1 The EUT shall be arranged.in accordance with 5.2.1.1, with the addition of

artiflcial hand described in 5.1.6 and aceording to the requirements provided in 5.2.1.2.

Thelartificial hand shall not be _applied to the EUT in cases where it is necessary for a pe
to hpld the EUT by hand duringytesting.

5.2.1
EUT

2.2 The artificial hand shall be applied only on handles, grips and those parts of
specified as such-by the instructions for use. Where no information is provided by

instjuctions for use; the application of the artificial hand shall follow the general principle
the foil shall be wrapped around all handles, both fixed and detachable, supplied with the B

The

terminal M»ef the RC element (see 10) shall be connected to any exposed non-rotg

metalwork as.specified in 5.2.1.2.3 to 5.2.1.2.7.

5.2.1

2.3 Metalwork that is covered with paint or lacquer is considered as expq

to a
ntal

ze;

n of

tive

the

[son

the
the
that
UT.
ting

sed

metalwork and shall he r'lirpr‘fly connected to the terminal M

5.2.1

5.2.1

2.4 When the enclosure of the EUT is entirely made of metal, no metal foil is required
and the terminal M shall be connected directly to the metal enclosure.

.2.5 When the enclosure of the EUT is of insulating material, the metal foil shal

| be

wrapped round the handles, e.g. in Figure 11, around handle B, and also round the second
handle D, if present. Also metal foil 60 mm wide shall be wrapped round the body C at that point
where the iron core of the motor stator is located, or around the gearbox if this gives a higher
disturbance level. All these pieces of metal foil, and the ring or bushing A, if present, shall be

conn

ected together and to the terminal M of the RC element.
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5.2.1.2.6 When the enclosure of the EUT is partly metal and partly insulating material, and
has insulating handles, metal foil shall be wrapped round the handles, as handles B and D in
Figure 11. If the case is non-metallic at the location of the motor, a metal foil 60 mm wide shall
be wrapped round the body C at that point where the iron core of the motor stator is located, or
alternatively around the gearbox, if this is of insulating material and a higher disturbance level
is obtained. The metal part of the body, the point A, the metal foil round the handles B and D
and the metal foil on the body C shall be connected together and to the terminal M of the RC
element.

5.21.2.7 When a class Il EUT has two handles of insulating material A and B and a case
of metal C, for example an electric saw (Figure 12), metal foil shall be wrapped round the
hanglles A and B. The metal foil at A and B and the metal body C shall be connected together

and|to the terminal M of the RC element.

NOTE Classes 0, I, Il and Ill are according to IEC 61140.

5.2.1.3 EUT with an earth connection

EUT| shall be arranged in accordance with 5.2.1.1

5.2.2 Arrangement of the leads at the ports of the EUT
5.2.2.1 Mains port

Theldisturbance voltage measurements at the mains port.are normally made at the plug erld of
the mains lead.

If the mains lead is longer than the distance between the mains port and the AMN, and|can
form random loops on the ground, the length in~excess shall be folded back and forth parpllel
to the lead so as to form a bundle with a length between 0,3 m and 0,4 m (see 3). In doubt] the
mains lead shall be replaced by a lead of similar type having (1,0 £ 0,1) m length or, if 1,1 m is
too ghort, having the minimum length.fecessary to connect the mains port of the EUT to the
AMN.

If the mains lead is shorter than'the required distance between the EUT and the AMN, it ghall
be gxtended, or replaced, by a cable of similar type having the same number of wires and of
the pecessary overall length:

If the mains lead oftthe EUT includes an earth conductor (protective or functional earth) the
plug end of the earth conductor shall be connected to the AMN reference ground.

Where an earth conductor is required, but it is not included in the lead, the connection of the
earth terminal of the equipment to the AMN reference ground shall be made by a lead not lopger
thar| necessary to be connected to the AMN and running parallel to the mains lead at a distgnce
of npt'more than 0,1 m from it.

If the equipment is not supplied with a lead, it is to be connected to the AMN by a lead not
longer than 1 m (also in case of plug or socket-outlet).

The mains lead shall be led downward along the EUT to the level of the non-conductive support
and then straight to the AMN.

The following requirements apply to equipment where the mains plug is either provided with, or
is specified to be used with, passive EMI suppression components (e.g. capacitors, inductors).

— If the mains plug of the EUT, as supplied for testing, is already fitted with the EMI
suppression components, the equipment is tested as supplied, i.e. the mains plug shall be
connected directly to the EUT port of the AMN.
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— If the mains plug of the EUT, as supplied for testing, is not already fitted with EMI
suppression components then these shall be mounted and connected in accordance with
the instructions for use. These instructions, together with the type and ratings of components
specified for use, shall be noted in the test report. Once the EMI suppression components
have been incorporated into the mains plug, this shall be connected directly to the EUT port
of the AMN.

— In either of the above cases, the mains lead shall take the most direct path between its
connection point to the EUT and the AMN’s EUT port.

For equipment supplied with a plug or connector fitted with EMI suppression components the
user_manual shall contain the following information (or similar):

Caution: Only replace the mains plug or supply cord with the type as specified for this equipment.

5.2.

Lea

except where otherwise stated in this document.

5.2.
CIS

5.2.

5.2.

Unlgss otherwise stated, 5.2.3 applies to auxiliaty equipment attached by cables to the EU

Whgn the auxiliary equipment is not essential to the operation of the EUT and has a sep4|

test
aux

5.2.

p.2 Auxiliary port

is attached to auxiliary ports (auxiliary leads) shall be treated in accordance with 5.2

p.3 Wired network port

B Arrangement of auxiliary equipment

8.1 General

procedure specified elsewhere in.this document, this subclause shall not apply to it.
iliary equipment shall be arrangédyand tested as specified in this separate test procedd

3.2 Measuring arrangement

3.2,

PR 32:2015 provides the measuring procedure and arrange€ment for cables connected to
wire[d network ports.

T.

rate
The
re.

The|EUT shall be arranged:ih accordance with 5.2.1 and 5.2.2.1 with the following additipnal

reqlirements:

a)

b)

ised for the<BUT (i.e. depending whether the auxiliary equipment is floor standing or t
op equipment).

or auxitiary leads delivered to the end user together with the EUT, the measurements §
pe performed with the original lead;

huxiliary equipment shall be placed at a distance from the RGP following the same principles

able

hall

If an auxiliary lead is not delivered to the end user together with the EUT but the instruct

ons

for use specify for it a length shorter than 10 m, the measurements shall be performed
a lead having the maximum specified length;

with

If the instructions for use give no information about the length of the auxiliary lead to be
used or if the instructions for use specify that the length of the auxiliary lead may be longer
than 10 m, the measurements shall be performed with a lead having a length of at least

10 m;
From the point of connection to the EUT the auxiliary lead goes vertically down to

the

required height, horizontally to the auxiliary equipment and vertically to the point of

connection at the auxiliary equipment;

Where bundling is required, the lead shall be folded back and forth for a length of 0,3 m to

0,4 m, as shown in Figure 13.
The auxiliary lead should be routed in the opposite direction to the mains lead.
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The arrangement and operation of an auxiliary equipment shall not unduly affect the
disturbance level of the EUT.

c)

if the artificial hand is required for the EUT (see 5.2.1.2), the artificial hand shall be applied

to the EUT and not to the auxiliary equipment;

d) the artificial hand shall be applied to the auxiliary equipment only if this is not earthed and

has to be held in hand when used.

When the disturbance current method is used, the probe shall clamp together the leads
connected to the same port, in order to cancel out the effect of differential mode currents. Where
the leads cannot fit in the current probe, they may be separated, but still aiming to clamp both

the
test

For
+ 0,

bd separately according to the measurement procedure described in 5.2.3.3.

voltage probe measurements, the auxiliary equipment shall be placed at a distante of

be placed at the furthest possible distance from the EUT.

For
(0,3
at a

NOT

distance of (0,8 £+ 0,05) m from the current clamp (see Figure 24).

F When using the current clamp the distance is approximately 1,1 m®etween EUT and AE.

If ng disturbance voltage or disturbance current measurements are required on the auxi

port

(seq Figure 23 and Figure 25).

5.2.

B.3 Measuring procedure

Unlgss specified elsewhere in this document) in addition to the measurement on the mains
megdsurements are made on each auxiliary port to be connected to leads (e.g. control and
lineg) using a probe selected between:those described in 5.1.4 (see Figure 14) and 5.1.5.

The
ope

auxiliary equipment is connected to allow measurements to be made under all prov

When using the voltage-probe the above measurements are performed both on the ports o
EUT| and on those of-the auxiliary equipment. If using the current probe measurement is Used

the

The
lon

measurement shall be done on the EUT port only.

er than-2'm shall be started at a frequency according to the following formula, but wit

going below 150 kHz:

whe

ating conditions and durihg interactions between the EUT and the auxiliary equipment|.

ol ol & & = lo £l ol 1 & Il o HN| hibs ool ol &
CIuU driua TouarTr CUTToine. alll yruoup Ulh'1©als, do TTITVAIlL, oTidll DT TUTTIUTITU T UTUTI 110 be

(0,8

D5) m from the EUT. If an auxiliary lead is shorter than 0,8 m, the auxiliary equipment ghall

current probe measurements, the current probe shall be placed at a distanc¢ of
1+ 0,03) m from the port to be tested. In this case the auxiliary equipment shall be placed

iary

or cable, the distance between the auxiliary equipfent and EUT shall be (0,8 = 0,05) m

bort,
oad

ded

the

measurement of the disturbance voltage or disturbance current on non-extendable lgads

hout

fram = 2
start — L

re

Jstart I8 the start frequency in MHz for the measurement;

L

is the length in m of the connecting lead between the EUT and the auxiliary equipment.

NOTE This calculation is based on the assumption that a lead is not an efficient emitter at frequencies whose

wave

length is longer than five times its length.

If no specific information about the length of the connecting leads is provided in the instructions
for use of the EUT, the measurements shall start at 150 kHz.
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5.3 Radiated disturbances set-up and measurements
5.3.1 General

Subclause 5.3 describes the general requirements for the measurements of radiated
disturbances.

5.3.2 Magnetic field strength — 9 kHz to 30 MHz

The measurement of radiated disturbances in the frequency range 9 kHz to 30 MHz shall be
made in accordance with CISPR 16-2-3:2016/AMD1:2019.

NOTE CISPR 16-2-3 covers both the measurement of the magnetic field with a small loop antenna (e.g. 60 cml) and
the njeasurement of the magnetic dipole with a Large Loop Antenna System.

5.3.8 Disturbance power — 30 MHz to 300 MHz
5.3.3.1 General

The(disturbance power is measured on the cables attached to the ports-of the EUT accorfing
to Clause 7 of CISPR 16-2-2:2010 and the methods described in this’”document.

It is| generally considered that for frequencies above 30 MHz radio interference energy is
progagated by radiation. Experience has shown that the disturbing energy is mostly radiated by
the part of the mains leads and other leads near the EUT., K is therefore agreed to defing the
distyirbing capability of an EUT as the RF power it could supply to its leads. This power is ngarly
equal to that transferred by the EUT to a suitable absorbing device (absorbing clamp) plgced
aroynd these leads at the position where the absorbéd power is at its maximum.

5.3.8.2 Measurement procedure for the mains port

5.3.8.2.1 The distance between the clamp test set-up (the EUT, the mains lead and| the
absorbing clamp) and any other conduetive objects (including persons, walls and ceiling,| but
excluding the floor) shall be at least-0;8 m. The EUT shall be placed on a non-metallic support
pardllel to the floor.

The[height of the support (e.g. pallet) shall be (0,12 £ 0,04) m for floor standing EUT |and
(0,8]% 0,05) m for table-top‘EUT.

Thellead under test shall be placed in a straight line at a height of (0,8 £ 0,05) m from the floor
for g4 length specified"in 5.3.3.2.2.

5.3.3.2.2 The straight portion of the lead under test should be about 6 m long, this bging
equal to (455%/2 + 1) m in order to allow at any time the positioning of the absorbing clamp|and

a pgssible second clamp for additional isolation.

NOTE 4., is the wavelength corresponding to the lowest frequency at which measurements are to be made, for

instance 10 m at 30 MHz.

Mains leads that are shorter than the necessary length shall be extended. Any plug or socket
that, due to their size, does not allow for the positioning of the absorbing clamp along the full
length of the lead to be tested shall be removed. Alternatively, the lead may be replaced with
one of similar type and having the necessary length.

If the mains plug contains passive EMI filter components (e.g. capacitors, inductors) the test
shall be performed both:

— on the mains side of the plug using a lead of required length and suitable type, and

— on the lead at the EUT side of the plug, with the clamp pointing towards the EUT.
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5.3.3.2.3 The absorbing clamp shall be clamped around the lead under test and, at each
test frequency, moved along the lead in order to find the position that gives the maximum
indication. The maximum value is found between a position adjacent to the EUT and a distance
of about a half-wavelength from it.

NOTE The maximum can occur at a distance close to the equipment.

5.3.3.24 If the RF isolation between mains supply and the input of the absorbing clamp on
the side of the EUT appears to be insufficient, a fixed ferrite clamp should be placed along the
lead at a distance of about 6 m from the EUT. This improves the stability of the loading
impedance and further reduces extraneous noise coming from the mains supply. For more
infofmation see Clause 4 of CISPR 16-1-3:20047AMDT:20716.

5.3.3.3 Measurement procedure for ports other than the mains port
5.3.3.3.1 Test set-up

The|EUT, the lead under test and the absorbing clamp shall be arranged following the principles
des¢ribed in 5.3.3.2.

Leag@ls normally extendable by the user shall be extended to a lengthxof'about 6 m in accordgnce
with|the procedure in 5.3.3.2.2 for the mains lead.

NOTE 1 Examples of leads normally extendable by the user are those¢with a loose end or fitted with an gasily
replaceable plug or socket on one or both ends (see also 3.5.2 for definition of non-extendable wiring).

If the lead connected to the port is non-extendable and:

— shorter than or equal to 0,25 m, measurement-need not be made on it;

— i longer than 0,25 m but shorter than twice the length of the absorbing clamp, it shall be
eixtended to twice the length of the absornbing clamp and measurements shall be mad¢ on
i .

14

— ik longer than twice the length ef\the absorbing clamp, measurements shall be mad¢ on
ift.

For [eads that can be stretchedswhen the equipment is in operation, their overall length ghall
be donsidered when applying,the above requirements.

NOTE 2 Some leads return“to a pre-set arrangement (e.g. coil) when the auxiliary equipment at the end of it i|s not
held |n hand.

Whare plugs, séckets or other construction features do not allow for the positioning of] the
absorbing clamp-along the full length of the lead to be tested, the lead may be replaced with
one |of similartype and having the necessary length.

Whantthe auxiliary equipment connected at the end of the lead is not essential for the operdtion
of the EYT=anmd—=a—separatetestprocedures—specifiedforitetsewhere—mthisdocument;only
the lead, but not the auxiliary equipment, shall be connected. However, all measurements on
the EUT in accordance with 5.3.3.3.2 shall be made.

5.3.3.3.2 Measurement procedure

Measurement of the disturbance power shall be made firstly on the mains lead (if applicable) of
the EUT using the absorbing clamp in accordance with 5.3.3.2. Any lead connecting the EUT
to an auxiliary equipment is disconnected, if this does not affect the operation of the EUT;
otherwise, it is isolated by means of ferrite rings (e.g. an additional absorbing clamp or a CMAD)
placed close to the EUT.
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Secondly, a similar measurement shall be made on each lead which is or may be connected to
an auxiliary equipment, whether or not it is essential for the operation of the EUT; the current
transformer of the clamp pointing towards the EUT. Isolation or disconnection of the mains lead
and other leads is made in accordance with the above paragraph.

NOTE For permanently connected short leads the movement of the clamp (as described in 5.3.3.2.2) is limited by
the length of the lead.

In addition, measurements shall be made as above but with the current transformer of the clamp
pointing towards any auxiliary equipment, unless this device is not essential for the operation
of the EUT and a separate test procedure for it is specified elsewhere in this document (no
diSb IIIIthiUII Ul RF ;bUidt;Ull Uf Ut;IUI iUdulb ;b Uf coursc rictlessary iII t;lib bdbc).

5.3.4 Radiated emission — 30 MHz to 1 000 MHz and 1 GHz to 6 GHz
5.3.4.1 General

Except for the setup requirements specified in 5.3.4.3, the measuremen{)methods used for
medgsuring radiated emissions from the enclosure port of equipment shalkbe in conformity with
the felevant requirements of one of the basic standards listed below:

— CISPR 16-2-3:2016/AMD1:2019, if the test is made using an open area test site (OAT$), a
$emi anechoic absorber-lined shielded enclosure (SAC), d fully anechoic absorber-ljned
shielded enclosure (FAR) or free space open area test) site (FSOATS), all validated

chording to CISPR 16-1-4:2019;
- |

EC 61000-4-20:2010, if the test is made using a‘Transverse Electromagnetic (TEM)-
Vaveguide;

— |JEC 61000-4-22:2010, if the test is made in a FAR according to IEC 61000-4-22.
5.3.4.2 Measurement instrumentation

The|lmeasurement instrumentation, including antennas and test sites shall be compliant with
the felevant requirements for the differént methods as described in CISPR 16-1-1:2015, CISPR
16-1-4:2019, IEC 61000-4-20:2010( or IEC 61000-4-22:2010, as applicable. Common mode
absorption devices (CMADs) shall. be constructed and validated according to CISPR 1/6-1-
4:2019.

5.3.4.3 Test set-up for radiated emission measurements
5.3.4.3.1 General

The|boundary of the EUT is defined by an imaginary circle encompassing the EUT. The centre
of this imaginary circle shall be at the same position as the centre of the turntable (see
Figdre 15).

Theldistance from the receive antenna reference point to the boundary of the EUT shall bq the

me oui¥amant dictonon oo rac ad by tbha Livaite ond (o 4 2 4 BN
SHFermehRteatstanReeas |u\.|u||uu Y trrCTITtS HSea (OC T OO~

If ancillary equipment is needed to operate the EUT, this ancillary equipment is not part of the
EUT and its radiated emissions shall not influence the test results e.g. by placing it outside the
screened room.

Table-top EUT shall be placed at (0,8 + 0,05) m above the reference plane of the test site
selected for measurement (see Figure 16 and Figure 17).

Floor standing EUT shall be placed at (0,12 £ 0,04) m above the reference plane of the test site
selected for measurement (see Figure 19).

The objects supporting the EUT and its parts at the required height shall not affect significantly
the results, in particular when taking measurements above 1 GHz.
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NOTE For example tables made of unpainted expanded polystyrene. CISPR 16-1-4:2019 describes a measurement
to help ensure that the dielectric properties of the material used for construction of the supporting objects are
appropriate.

Where the EUT comprises multiple parts, these shall be arranged to minimise, as far as it is
reasonably practical, the test volume. A minimum distance of 0,1 m shall be maintained between
these parts (see Figure 20 and Figure 21).

Where the test set-up of particular equipment is not fully covered by this document, the set-up
shall be determined by referring to the basic standard relevant to the test method selected for
measurement.

5.3.4.3.2 Cables

All dables, both signal and power, are covered in this subclause.

Retrlactable cables on reel cords or in cable compartments shall be fully extracted and bungdled
as gppropriate.

For cables leaving the test volume:

ains cables shall be routed directly from the EUT vertically™o the floor (see Figurel 16,
igure 17, Figure 19, Figure 20 and Figure 21 as examples);

— If more than one cable is connected to the EUT and leaves the test volume, then all gther
¢ables shall be routed together with the nearest mains cable to the floor. These cables ghall
be routed first down to the supporting surface and then around the periphery of the EUT
sing the shortest possible path to the nearest mains cable (see Figure 18 as an example).

A\t the point where each cable reaches the ground plane (or leaves the test volume in the
AR) it shall be taken through a CMAD. Each cable shall be routed through a single CMAD
separately (see Figure 16 to Figure 21 as example). If more than three cables are leajing
lhe test volume only the mains cable(s)-shall be routed through CMADs.

hen measuring in a FAR, at least.0,8 m of cables leaving the test volume shall be vigible
from the antenna reference point_(see Figure 22).

For cables terminating within thiestest volume:

— linterconnecting cables_shall be routed between EUT units in the shortest possible way.|Any
¢xcess length of each’/ cable shall be separately bundled in a serpentine fashion at| the
approximate centre of the cable with the bundle 0,3 m to 0,4 m in length (see Figure 20[and
igure 21 as example).

Measurement procedures and interpretation of results

Continuous disturbance

3 15 s
for each measurement and the highest readings recorded, except that any isolated spike shall
be ignored. If the disturbance level is stable, it is not necessary to measure for 15 s.

5.4.1.2 If the level of the disturbance is not steady, but shows a continuing rise or fall of
more than 2 dB in the 15 s period, then the disturbance measurement shall be performed in
accordance with the conditions of normal use of the equipment, as follows:

a) Ifin normal use the equipment may be switched on or off frequently, for instance an electric
drill or a sewing-machine, then when performing tests, at each frequency of measurement
the EUT shall be switched on just before each measurement, and switched off just after
each measurement; the maximum level obtained during the first minute at each frequency
of measurement shall be recorded;
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b) if in normal use the equipment runs for longer periods, for instance a hair-dryer, then it shall
remain switched on for the entire test period, and at each frequency the level of disturbance
shall be recorded only after a steady reading (subject to the provision of 5.4.1.1) has been
obtained. For such equipment the starting phase, generally lasting few seconds, shall be
ignored.

5.4.1.3 The disturbance voltages or disturbance currents shall be assessed throughout the
frequency range for which limits are specified.

An initial survey or scanning of the complete frequency range shall be made.

If thle peak envelope is measured, the quasi-peak and average values shall be given fon the
signjificant maxima of the measured peak envelope (i.e. near the limit).

5.4.1.4 Where disturbance power is assessed, measurements shall be made, throughout the
frequency range 30 MHz to 300 MHz.

The|same principles as 5.4.1.3 shall be used; however, the measuremént procedure of| the
absorbing clamp method shall also be applied.

5.4.1.5 The radiated emission is assessed for the frequency,range 30 MHz to 1 000 MHz. If
certpin conditions are in accordance with 4.3.4.2, disturbance,power measurements may be
made throughout the frequency range 30 MHz to 300<MHz and electric field strepgth
megsurements made throughout the frequency range 300:MHz to 1 000 MHz.

For the range 1 GHz to 6 GHz, if the measurement,is\necessary, 4.3.5 shall be followed.

The|measurement of the radiated magnetic fieldor magnetic field induced current, if applicgble,
shall be made throughout the frequency range*9 kHz to 30 MHz.

The| measurement procedure of the:selected radiated measurement method shall alsq be
applied.

5.4.1.6 When the equipment contains only commutator motors as source of disturbapce,
avelage detector measurenients does not need to be carried out.

5.4.2 Discontinuous)disturbance

5.4.21 General

The| evaluatieh of clicks shall be carried out at the following four frequeng
150|kHz, 500°kHz, 1,4 MHz and 30 MHz.

es:

The|receiver input attenuation shall be set such that an input signal equal in amplitude td the
limit Zfor coniinuous disturbance s within the dynamic range of the receiver.

If the click evaluation is to be done in one measurement run, input signals equal in amplitude
to the limit L for continuous disturbance as well as to the limit Ly for the upper quartile shall be

within the dynamic range of the receiver.

5.4.2.2 Observation time

The observation time 7 shall be determined only at 150 kHz and 500 kHz under the operating
conditions specified in this document.

The following procedure shall be used for determining the minimum observation time:
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If the equipment does not operate according to a programme, the minimum observation time
is the shorter of:

— the time in minutes to count 40 clicks at one of the two frequencies, or
— 120 min;

If the EUT does operate according to a programme, the minimum observation time is the
duration of a complete programme if the click rate obtained from the complete programme
is less than or equal to 0,5 and the programme duration is more than 20 min. Otherwise it
is either:

— the sum of the durations of the minimum number of complete programmes necessary to

A0 Lol & bl & £ H
CUUTIU U VITURS al UTIT UT 1T LWU TTTUUCTTIVITS, Ul

+ the sum of the durations of the minimum number of complete programmes that exceeds
120 min, if 120 min after the beginning of the test 40 clicks have not been recorded|

NOTE 1 Explanations for the additional conditions ¥ < 0,5 and 7 > 20 min provided in b)jand examples for

detefimining the minimum observation time are given in Annex C.

The|same procedure shall be applied when, instead of counting the clicks, the click rafe is

detgrmined by counting the switching operations.

Whan case b) applies, the interval between the end of one programme and the manual stafrt of

the

next programme shall be excluded from the minimum observation time.

However, it is permitted to extend the observation time beyond the minimum and use that value

as 1.

NOTE 2 For practical reasons it might not be possible or convenient to stop the clicks evaluation at the minjmum
obsefvation time. However, making the observation time longer and recording more clicks can give benefits in ferms

of tegt reproducibility.

Whgn counting 40 clicks (or switching operations) with a 4-channel-analyser, the minimum
obsegrvation time is the shorter observation time to reach 40 clicks at either 150 kHz or at{500

kHz| This observation time T shall beapplied to the evaluation at all 4 frequencies

WitH a 1-channel analyser the ebservation time 7 at 150 kHz and 500 kHz could be different. In
this |case for the frequencies 1,4'"MHz and 30 MHz the shorter observation time shall be usled.

Me
obs
obs

NOTE 3 Re-evaluating means either re-measuring the clicks or re-calculating the results from the stored data].

The|test report shall clearly state the used observation time for each frequency.

5.4.23— Click-rate

rvation time has“been determined, the clicks at 150 kHz may be re-evaluated with|this

}surements with a,I-channel analyser shall start at 150 kHz. If at 500 kHz a shorter
rvation time and-the results used in place of the original measurements at 150 kHz.

The click rates shall be calculated separately for each of the four frequencies specified in
5.4.2.1 using the observation time(s) determined according to 5.4.2.2. See Figure 8 for the test
procedure based on counting clicks.

The click rate N, is the number of clicks per minute determined from the formula N, = n /T,
where n is the number of clicks during the observation time T, (in minutes).

For equipment listed in Table B.1, the click rate N may be alternatively determined from the
formula Ng = ng x f/Tg, where ng is the number of switching operations during the observation

time T and fis a factor depending on the particular equipment, as given in Table B.1.
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The factor f shall only be applied when the method of counting switching operations is used.

See

also Figure 9 for the test procedure based on counting switching operations.

For equipment for which it is permitted to determine the click rate from either counting the
number of switching operations or measuring the clicks, the user of this document may choose
between the two methods (see also Clause 9).

5.4.2.4 Upper quartile method

The upper quartile method shall be applied at each of the four frequencies specified in 5.4.2.1

usin

the same ohservation time obtained when determining the corresponding click rates
~4 ~J T ~J

At e
of c

If th
toc
T eX

If th
be d
duri

NOT
quart

5.4.
5.4.

Soni

condlitions, in accordance with 5.4.3,2:through 5.4.3.7.

The

FigJ
are

5.4.
With

infre
acti

ach frequency, the number of clicks exceeding Ly shall be compared with the total\nun
icks counted at the same frequency.

b click rate N is determined from measuring the number of clicks, the EUT shall be dee
bmply if not more than a quarter of the number of clicks counted during-the observation
ceeds the click limit Ly

b click rate N is determined from counting the number of switching operations, the EUT 5
eemed to comply if not more than a quarter of the number_6f switching operations cou
ng the observation time T produce clicks exceeding the elick limit Ly

F See Annex C for guidance on the measurement of discontindous disturbances and the use of the
ile method.

B Exceptions
B.1 General

e types of discontinuous disturbahce are allowed specific exceptions under ce

measurement procedure shall be able to verify these occurrences.

re 8 and Figure 9 show'how to consider these conditions, also when further measurem
heeded in order to apply the upper quartile method.

3.2 Individual’switching operations

in the meaning of 5.4.3, an individual switching operation is considered to result from
quent_operation of a switch that is part of the equipment, either by direct or ren
ation;

hber

med
time

hall
hted

pper

tain

ents

the
hote

NOT

E__These -switching-—operations-have -the potential tocause-discontinuous—disturbances-but are disreqd
IJ—=r * 4

because they are infrequent.

Examples of individual switching operations are those for:

O O O T Q©

the purpose of mains connection or disconnection only (including foot activated);
the purpose of programme selection only;

changing the manual setting of continuously adjustable controls;

the manual switching of heat and airflow controls in equipment such as fan heaters
hair dryers;

f) indirectly operated switches in a cupboard, wardrobe or refrigerator;

)
)
) the control of energy or speed by switching between a limited number of fixed positions;
)
)

rded

and
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g) sensor-operated switches (e.g. user presence activation, environmental conditions
sensing other than temperature)

Any disturbance caused by individual switching operations shall be disregarded.

In addition, the disturbance caused by the operation of any switching device or control, which
is included in an equipment for the purpose of mains disconnection for safety, only, shall also
be disregarded.

The exclu3|ons of thls Subclause 5.4. 3 2 shall not be applled to dlsturbances caused by
) ring

5.4.3.3 Combination of disturbances in a time frame less than 600 ms

A sqgries of discontinuous disturbances within a time frame less than 600 ms, having amplitydes
that|lexceed the limits for continuous disturbances and which do not meet the definition of dlick,
may| be considered as one click. This exception may be applied:

+ once per program cycle, for program controlled equipment, o
+ once per observation time, for all other equipment.

The|same exception may also be applied to thermostatically,'controlled three-phase switches,
causing three disturbances sequentially in each of the three‘phases and the neutral.

5.4.83.4 Instantaneous switching

Equ|lpment is deemed to comply with the click requirements, regardless of the amplitude of the
cliclls, if all of the following conditions are fulfilled:

+ the click rate is not more than 5;

+ none of the caused clicks has.a(duration longer than 20 ms;

1+ 90 % of the caused clicks have a duration less than or equal to 10 ms.

A determination of whether the.above conditions are met may be made at only one frequepcy,
either 150 kHz or 500 kHz, where the higher click rate occurs.

If arly of these conditiogns is not satisfied, then the general assessment in accordance with §.4.2
applies.

5.4.8.5 Separation less than 200 ms

For [equipment which have a click rate less than 5, any two disturbances, each having a
maximum® duration of 200 ms, shall be evaluated as two clicks even when the separgtion
between the disturbances is less than 200 ms. After using this exemption, the click rate ghall
remain less than 5. In this case, for instance observed with some refrigerators, the second
example shown in Figure 4, would be evaluated as two clicks and not as continuous disturbance.

5.4.3.6 Thermostatically controlled three-phase switches

For thermostatically controlled three-phase switches, the three disturbances caused
sequentially in each of the three phases and the neutral shall, independent of their spacing, be
evaluated as three clicks and not as continuous disturbance if the following conditions are met:

a) the switch does not operate more than once in any 15 min period;

b) the duration of the disturbance caused by the opening or closing of any one of the contacts
shall be 20 ms or less;
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c) not more than a quarter of the number of the clicks caused by switching operations
registered during the observation time exceed the level of 44 dB above the relevant limit L
for continuous disturbance.

5.4.3.7 Superposition of clicks with continuous disturbance

If the clicks have to be measured under the superposition of continuous disturbance, the
reference level for the duration and spacing measurements may be increased to a value just
above the signals produced by the continuous disturbance.

This is allowed only if the continuous disturbance level at the QP output is at least 2 dB lower
tharf the QP limit.

6 |Operating conditions

6.1 General

The|EUT shall be tested when operated from the intended power supply sources according to
6.2 and/or 6.3 as appropriate.

The|EUT shall be tested in accordance with the operating modes ‘and load conditions givgn in
Annex A in order to assess the emission from all relevant functions. If no operating modes or
load conditions are given in Annex A, the EUT shall be tested”in all relevant operating mades
and|load conditions expected for intended use.

Tesling may be carried out by measuring the EUT/s-eémissions when operating its functjons
simuyltaneously, individually in turn, or any combination thereof, unless to do so is likely to
redyce the emission caused by any of those funetions.

See|6.5 for equipment having functions within the scope of different standards.

NOTE 1 Operating modes can be made by the combination of different functions operated simultaneously (e.g. for
a vaquum cleaner the nozzle to beat a carpet™can be operated in addition to the suction function).

NOTE 2 Certain functions can be~operated only simultaneously (e.g. the heating function of certain hejating
applipnces can be active only when ‘associated with a ventilation function that maintains the heating elements Within
the appropriate temperature range)-

Equlpment that is normally operated continuously with a load made by consumable material
(e.g} glue, water) could run out of such material before the testis completed. In this case, unfless
othgrwise specified/in Annex A, the test shall be paused when the material runs out and re-
starfed after the.initial quantity of material has been reinstated.

Whegn the:EUT cannot operate normally in the conditions specified above (e.g. because senking
a ndn-real environment) a special control mode (e.g. “EMC testing mode”) may be includgd in
the goftware by the manufacturer.

Where there is a conflict between Annex A and the instructions for use (e.g. the equipment
cannot be set in the operating conditions specified in Annex A), the instructions for use shall
take precedence.

The duration of operation is not restricted unless the instructions for use specifies limitations
for the operating time of the EUT. In this case, the limitations shall be complied with.

No running-in time to be specified but, prior to testing, the EUT shall be operated for a sufficient
period to ensure that the conditions of operation will be typical of those during normal life of the
equipment. Running-in of motors shall be carried out by the manufacturer.

The ambient temperature shall lie within the range 15 °C to 35 °C.
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Mains operation

6.2.1 Voltage at the AC mains port

During the tests, the EUT shall be operated at the rated voltage specified for the equipment.

For

Whgre applicable, the same applies to the AC mains port of the EPS.

Mulfi-phase equipment shall be tested applying the same principles) set-out above.

For

6.2.

single-phase equipment with a rated voltage range in the range between:

— 100 V to 127 V, testing shall be done at one nominal voltage within this range;
recommended test voltage is 120 V;

—_ 200 \/ ta 240 \/ ’rpcting shall be done at ane nominal \/nltagp within this range;

the

the

recommended test voltage is 230 V;

+ 100 V to 240 V, testing shall be done at one nominal voltage within the range. 100
127 V, or at one nominal voltage within the range 200 V ,to 240
However, the user of this document may test the equipment twice; once;at one non
voltage within the range 100 V to 127 V and once within the range 200M\/to 240 V.
decision shall be recorded in the test report.

three-phase equipment with a rated voltage range in théange between:

- 200 V to 240 V, testing shall be done at one nominal voltage within this range;
recommended test voltage is 220 V;

+ 380 V to 450 V, testing shall be done at\one nominal voltage within this range;

recommended test voltage is 400 V.

p Frequency at the AC mains port

V to

V.
inal
This

the

the

During the tests the EUT shall be operated at the rated frequency specified for the equipmient.

If the equipment has more than one rated frequency (e.g. 50 Hz to 60 Hz), then the EUT s
be tested at one of these freqUencies only.

If the equipment has a rated frequency range (e.g. 50 Hz to 60 Hz), then the EUT shall be te
at one frequency withigtthis range.

6.3

6.3.1 Battery operation

Whgn tésting an EUT for battery operation, the type of batteries used and their connection s

be

DC operation

hall

sted

hall

gsspecified in the instructions for use. If the instructions provide for different rating

s of

batteries to be used, the batteries with the highest capacity (e.g. in Ah) should be used.

Fully charged batteries shall be used when starting each test. During the test, the battery
condition shall be adequate to maintain normal operating conditions.

If the battery is charged from the AC mains supply, the equipment shall be treated in this
operation mode as mains operated equipment.

6.3.2 Operation from a DC supply other than a battery

During the tests, the EUT shall be operated at the rated voltage specified for the DC powered
equipment using a representative source.
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DC powered equipment which operate from a dedicated DC supply unit (e.g. EPS) shall be
tested using the DC supply unit supplied, specified or recommended in the instructions for use.
Where the DC supply unit is not specified nor recommended in the instructions for use, or not
made available at the time of testing, a representative source providing the rated voltage and
current specified for the equipment shall be used. The representative source chosen shall be
adequate to meet the specifications of the EUT and shall meet the limits of this document when
operated standalone (see A.8.8 or A.8.9).

The representative source used shall be documented in the test report.

6.4 —Speed-contrels

Unlgss specific requirements for a particular product are given elsewhere in this docunjent,
spee¢d controls shall be adjusted to approximately maximum speed and mid-range speed,|and
the highest disturbance level shall be recorded.

Onck the setting of controls, which are not intended for frequent adjustmentjin normal use,|has
been pre-set by the manufacturer, it shall not be further adjusted during.the ‘test.

6.5 | Multifunction equipment

Unlgss otherwise stated in this document, multifunction equipméent may be required to comply
with| clauses in this document and clauses in other standards. In this case, the functjons
subjlected to clauses of this document shall be operated in.jsolation from the functions subjefted
to clauses of the other standards, if this can be achieved. without modifying the EUT internplly.
Whare it is not practical to isolate a particular function, or where doing so would result in the
EUT| being unable to fulfil its functions, then the EUT\shall be tested with the minimum number
of fynctions operative, consistent with the equipment’s intended use.

NOTE 1 An example of a multifunction appliance required to be tested to the relevant clauses of this document and
another standard is an appliance with an Ethernet interface. In this case, the appliance would need to comply with
the Various requirements in this document and\the Ethernet interface (communications function) would ne¢d to
comply with the provisions of CISPR 32 (e.g. see/4.3.3.7).

Equ|lpment tested as above shall.be.considered compliant when each of the functions subjefted
to this document has been foundito be compliant with the requirements in this document.

NOTE 2 For multifunction equipment having all its functions subjected to this document, see 6.1 and Annex A.
6.6 | Equipment with-built-in luminaires

Equ|pment with @.lighting function shall be tested with the lighting function switched on af the
highest setting\during the operating conditions specified in Annex A, unless otherwise statgd in
the

the
lighting function may be tested according to the requirements in CISPR 15 with the remaining
equipment being tested according to this standard with the lighting function not activated.

The lighting function need not be tested if it is not intended to be continuously switched on
during normal operation.

NOTE A range hood is an example of a product where the lighting function is intended to be continuously switched
on during normal operation. A refrigerator is an example of a product where the lighting function is not intended to
be continuously switched on during normal operation, since the light is turned off when the door is closed.
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6.7 Equipment incorporating IPT functions

The provisions specified in A.10 shall be applied to the operating modes during which the IPT
is active. When doing so, functions that are not powered by energy obtained through IPT may
be switched off and tested separately.

NOTE 1 For example, a display on an IPT charging cradle can be powered from energy obtained directly from the
mains and not through the IPT power circuit.

NOTE 2 Examples of functions that can be tested separately are a display on an IPT charging cradle that can be
turned off by the user or switched off automatically by the equipment, or an accessory that can be removed by the
user.

The|normal provisions other than those specified in A.10 shall be applied, as relevant, to
opefating modes during which the IPT is not active.

NOTE 3 For example, a massage apparatus can be charged using a dedicated IPT charging cradle (operating fnode
1, cape 3 in A.10) and used when the IPT charging has stopped (operating mode 2, A.1.5).

7 [|Compliance with this document

Whgre this document gives options for evaluating particular EMC characteristics with a chpice
of tgst methods and associated limits, any one of these options may be used.

Thelequipment complies with the requirements of this document with respect to the addregsed
EMC characteristics when one of the test methods returns a test result compliant with| the
applicable requirements. In any situation where it is necessary to verify the original complignce
assg¢ssment result, the option originally chosen shallkbé used to avoid excessive uncertainties
induced by applying different test methods.

An EUT which fulfils the applicable requirements specified in this document is deemed to fulfil
the fequirements in the entire frequency range from 9 kHz to 400 GHz.

8 [Measurement uncertainty

Whagre guidance for the calculation of the instrumentation uncertainty of a measurement is
speg¢ified in CISPR 16-4-2:2011/AMD1:2014, this shall be followed. For these measuremgnts
the determination of compliance with the limits in this document shall take into considergtion
the | measurement .inStrumentation uncertainty in accordance with CISPR 1[6-4-
2:2011/AMD1:2014.“Calculations to determine the measurement result and any adjustment of
the test result required when the test laboratory uncertainty is larger than the value for Ug|gpr

giveln in CISPR46-4-2:2011/AMD1:2014 shall be included in the test report.

9 [Test'report

Sufficient details shall be provided to facilitate reproducibility of the measurements. Accordingly,
the test report shall include:
— a description of the EUT;

— information about the auxiliary equipment and associated equipment used and their
coupling to the EUT;

— which modes of operation has been subjected to testing during each type of
measurement and which settings have been applied (e.g. control set to position 3);

— which ports have been tested and how these ports were exercised, if applicable;
— any special measure taken to ensure compliance (e.g. the use of a shielded cable);
— photographs of measurement setups;
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information about the components of the measurement system and their position, wh
relevant (e.g. antenna distance, distance of the EUT to the reference ground plane);

the assessed EMC characteristic, used measurement method and applied limits;
the measurements values obtained according to the procedures detailed in 5.4;
the frequency F, of the highest clock frequency within the EUT (see 3.8.1);

In addition the test report may include:

the margin of each value from the limit;
H~Y roaation baotth labaoratorina
mrmrurTtmmativiIitT auvuut UanTre ICAUUICALUI’ mre

into consideration (see Clause 8).

ere

ken
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<200 ms

i
|

IEC

One Elick

Disturbance consisting of a continuous series of impulses having duration not longer than 200 ms

<200 ms
IEC

One Elick

Sequence of short individual impulses having total duratiof’not longer than 200 ms.

|
|
|
|
|
1
|
1
|
-

=200 ms <200 ms

I
|
I
|
'y
[
|
|
|
|
|
ot

IEC

Two Elicks

Two fisturbanees neither exceeding 200 ms, separated by at least 200 ms

Figure 3 — Examples of discontinuous disturbances whose duration

and separation meet the definition-of clicks ‘see 3.3.3)
7
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200 ms

{ ——

> 200 ms

Sequence of short individual impulses having duration shorter than 200 ms, separated by less than.200“mg and
contipuing for more than 200 ms

> 200 ms ,
- bt
1 | |
| ] |
! |
X ]
[ | |
I
! |
|
I I !
! |
/{/Y\’Y‘VYYY’YN er —
} i i
| 1 |
| I |
| ! 1
| | |
<200 ms | <200 ms ! <200'ms |

IEC

Two flisturbances having duration not longer than 200 ms, separated by less than 200 ms and having a total durfation
of mgre than 200 ms

Figure 4 — Examples of discontinuous disturbance whose duration or
separation do/not meet the definition of click



https://standardsiso.com/api/?name=85a745c257e164fdbe6748dbf5006a04

- 52 - CISPR 14-1:2020 © IEC 2020

Mains operation

Choice for the user of the document

/ ( Radiated emission

measurement
Method b) L 30 MHz to 1 000 MHz
Method a) _ OATS or SAC
v CISPR 16-2-3
Absorbing clamp Choice for the user
measurement

of the document

30 MHz to 300 MHz

. FAR
CISPR 16-2-3

\4

\
QP limit No

P00 MHz to 300 MHz FAR

Hditional margin met? IEC*61000-4-22

\ 4

Y, Radiated emission

measurement

Yes 300 MHz to 1 000 MHz
v

Clock frequency less

than 30 MHz?
No

Yes

A 4

Are all applicablerlimits and criteria for
the selected measurement method fulfilled?

Yes No
\ 4 \ 4
Compliant with CISPR 14-1 Not compliant with CISPR 14-1
in the frequency range in the frequency range
30 MHzto 1 000 MHz 30 MHz to 1 000 MHz

IEC

kFigure 5 — Flow/chart for emission measurements of mains operated equipment in
the frequency range from 30 MHz to 1 000 MHz
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Battery operated
equipment

Remote control
according to
A11.4

No need for
measurement on the
remote control unit

No

Radiated emission
measurement
30 MHz to 1 000 MHz

Choice for the usex.

/ of the document:

\ 4 \ 4 \ 4 \ 4
OATS or SAC FAR FAR TEM
CISPR 16-2-3 CISPR 16-2-3 IEC 61000-4-22 IEC 61000-4-20

\ 4

Are all applieable limits and criteria for
the selected-measurement method fulfilled?

Yes No
) 4 \ 4
Compliant-with CISPR 14-1 Not compliant with CISPR 14-1
in, the frequency range in the frequency range
30'MHz to 1 000 MHz 30 MHz to 1 000 MHz

IEC

Figure 6 — Flow chart for emission testing of battery operated equipment in
the frequency range from 30 MHz to 1 000 MHz
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EUT with clock frequency > 108 MHz

\ 4

Select frequency range
according to Table 10

Choice for the user
of the document

-~
v \ 4
FAR FAR FSOATS
CISPR 16-2-3 IEC 61000-4-22 CISPR 16-2-3

v

Are all applicable limits and criteria for the/selected
measurement method and frequency range fulfilled?

Yes No
v v
Compliant with CISPR 14-1 Not compliant with CISPR 14-1
in the frequency range in the frequency range
1 GHz to 6 GHz 1 GHz to 6 GHz

IEC

Figure 7 — Flow chart for emission measurements in
the frequency range from 1 GHz to 6 GHz
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EUT for measuring the clicks
(it could be included in Table B.1)

Determine N, by
measuring the clicks

FAIL

Conditions in 5.4.3.4 Yes
“instantaneous switching”

fulfilled?

PASS

Click definitign8.3.3
met by all*égistered
disturbances?

Do all registered
disturbances not meeting
click definition meet any
of 5.4.3 subclauses?

FAIL

L,=L+44 L, =1L +20Ig (30/N,)

> 25 % exceed L, Upper quartile

method
¢ (see 5.4.2.4) ¢

FAIL PASS

< 25 % exceed Lq

IEC

Figure 8 — Flow diagram for the evaluation of discontinuous disturbance,
based on measuring the clicks
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EUT for counting the switching operations
(only if included in Table B.1)

Determine N by
counting the switching
operations (see Annex B)

Ly=L+44 £, =L +20Ig(30/N,)

> 9 i
25% exceed Lq Upper quartile

4 method
(see 5.4.2.4)
< 25% exceed Lq
Click
No definition 3.3.3 Yes
4 met by all registered
disturbances?
F ail
or-clicks
measurement
méthod? PASS
FAlL Use Fig. 6

IEC

Figure 9 — Flow diagram for the evaluation of discontinuous disturbance,
based on counting the switching operations
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m m O O W >

v @
C
R
IEC

C 220 + 44 pF
M RC element terminal

R 510+51Q

Figure 10 — Artificial hand — RC element

Rling or bushing
Handle

Body
Second handle (if fitted)
Metal foil wrapped round the handle

Metal foil wrapped around case in correspondence of the motor stator or gearbox

Figure 11 — Application of the artificial hand — Portable electric drill
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rjsulated handle

njsulated handle

Z

etal body
uard (if fitted)

I 0)

etal foil wrapped round handle

Figure 12 — Application of the artificial hand — Portable electric saw

Dimensions in centim

Non-conductive fixing (e.g. cable ties or tape)

S — X - =
— — 40
IEC
a) Cable arrangement before final bundling b) Bundled cable

Figure 13 — Cable bundling

N

etres

IEC
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REC C

IEC
witch position for mains port measurements. The input of the CISPR measuring recejver is connected t
Litput of the AMN.

witch position for auxiliary ports measurements. When the switch is in this position;7the output of the AMN
b terminated by an impedance equivalent to that of the CISPR measuring receiver.

onnections for measurements to auxiliary port

onnections for measurements to auxiliary port. Measurement done identical as on 3.
uxiliary equipment (e.g. remote control)

oaxial cable; the length of the coaxial cable of the probe shall pot\exceed 2 m
uxiliary equipment (e.g. load)

ains terminals

robe: C > 0,005 puF, R > 1500 Q

upply voltage

bad terminals

Figure 14 — Voltage probe measurement for mains powered EUT

b the

shall
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———
L—]

IEC
Qommon mode absorption device
Qable(s) leaving the EUT and within the test volume of diameter D
Diiameter of the circle enclosing the EUT including the cables
EUT
Measuring distance
Antenna reference point
Turntable
Figure 15 — Radiated emission‘= Location of the EUT
on the turntable and measuring distance
!
D -
|
—
|
i 5
S =
— | !
! ~
| N
i
— A
1 Z G
IEC
Common mode absorption device
Bottom plane of test volume of FAR
Cable(s) leaving the EUT and within the test volume of diameter D
Diameter of the circle enclosing the EUT including the cables
In SAC and OATS d is (0,8 + 0,05) m; In FAR d is the distance between bottom plane of the test volume and

floor

EUT

Ground plane of SAC and OATS (or floor of FAR)
Non-conductive support

Centre of turntable

Figure 16 — Radiated emission — Example of test set-up for table-top EUT
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ommon mode absorption device

g

Blottom plane of test volume of FAR

Gable(s) leaving the EUT and within the test volume of diameter D
D

iameter of the circle enclosing the EUT including the cables

EUT

Qround plane of SAC and OATS (or floor of FAR)
Nlon-conductive support
g

entre of turntable

IEC

In SAC and OATS dis (0,8 £ 0,05) m; in FAR d is the distance between bottom plane of the test volume and

Figure 17 — Radiated emission — Example of test set-up for table-top EUT

\U

.....
........
..........
...............

A

Y

Common mode absorption device

Cable(s) leaving the EUT and within the test volume of diameter D
Diameter of the circle enclosing the EUT including the cables

EUT

Non-conductive support

Centre of circle enclosing the EUT and the cables

Center of turntable

floor

Figure 18 — Radiated emission — Example of test set-up for table-top EUT (top view)
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O O W O

I
fl

N b

...—-4 A

ommon mode absorption device

ottom plane of test volume of FAR

able(s) leaving the EUT and within the test volume of diameter D
iameter of the circle enclosing the EUT including the cables

SAC and OATS d is (0,12 + 0,04) m; in FAR d is the distance between bottom plane of the test volume
bor

UT
round plane of SAC and OATS (or floor of FAR)
lon-conductive support

entre of turntable

Figure 19 — Radiated emission — Example of test set-up for floor standing EUT

and
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Qommon mode absorption device

Blottom plane of test volume of FAR

Gable(s) leaving the EUT and within the test volume of diameter D
Dliameter of the circle enclosing the EUT including the cables

In SAC and OATS 4 is (0,8 £ 0,05) m; in FAR d is the distance between+bottom plane of the test volume and
FUT part 1

FUT part 2

istance between EUT(s) > 0,1 m

Jround plane of SAC and OATS (or floor of FAR)

D

G

Diata cable
Non-conductive support

Mains cable

Blundled inter-connecting cable

Figure 20 — Radiated emission — Example of the test set-up
for an EUT made of multiple table-top parts

floor



https://standardsiso.com/api/?name=85a745c257e164fdbe6748dbf5006a04

Figphre 21 — Radiated emission — Example) of the test set-up for an EUT in SAC or OA

- 64 - CISPR 14-1:2020 © IEC 2020

—1 D -

- F -

S E (1)
|
ceee. |P
EN 5 I
E (2) : |

v :

|

cC—41— | : N ~
d A ‘ ----lliJI A !._] A Lh..

IEC

Qommon mode absorption device
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made of a combination\of table-top and floor standing parts
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Qommon mode absorption device
Blottom plane of test volume of FAR
Gable(s) leaving the EUT and within the test volume of diameter D
Dliameter of the circle enclosing the EUT including the cables
EUT
At least 0,8 m
Floor of FAR
Non-conductive support
Qptional non-conductive support (see also Y)
Ahhtenna reference point
Floor absorbers

Iflnecessary in the FAR the EUT has to be raised.(Using e.g. a non-conductive support) in order that at leag
n| of the cables leaving the test volume are visjble from the antenna reference point

Figure 22 — Radiated emission — Height of the EUT in the FAR
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Aluxiliary cable bundled
Figure 23 — Example of test setup for disturbance voltage measurements
on table-top EUT (horizontal RGP)
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B Auxiliary cable bundled

CP Current Probe
Figure 24 — Example of alternative test setup (vertical RGP) for measurements on table-
top EUT (disturbance voltage on mains port and disturbance current on auxiliary port)
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Dimensions in meters

Horizontal RGP

IEC

B Alxiliary cable bundled

Figure 25 — Example of disturbance voltage measurement
arrangement for floor standing EUT(s)
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Annex A
(normative)

Standard operating conditions and normal loads for specific equipment

A.1  Motor operated equipment for household and similar purposes

A.1.1 Vacuum cleaners

A Tt VYacuumrcieaners stattbetested-white operatimg comntimuousty withroutaccesst

and|with an empty dust container in place. Vacuum cleaners with a mains lead retracted
cord reel shall be tested with the mains lead pulled out completely, and arranged in adcorda
with|5.2.2.1.

A.1[1.2 Disturbance voltage and disturbance current measurements are not applicabl
leads integrated in the suction hose (see 4.3.3.3).

A.1(1.3 Where applicable, in addition to the measurement On*“the mains lead,
megsurement of disturbance power shall be performed on leads integrated in the suction
if the plug or socket of the leads is easily replaceable by the user-The measurement sha
perfpbrmed by replacing the suction hose and its integrated lead*with a cable of the neces
length, connected to the terminals on the main unit and having the same number of wire
provided in the originally submitted suction hose.

A1[1.4 Power nozzles of vacuum cleaners.shall be operated continuously wit
medchanical load on the brushes. The cooling, if .necessary, shall be provided without un
affegting the test results. The required cooling airflow shall be achieved without metallic fixt
in proximity of the nozzles.

If the power nozzle is connected by a.non-extendable supply lead having a total length shq

ries
by a
nce

the
ose
| be
sary
5 as

hout
duly
ires

rter

than 0,4 m or if connected directly/by*plug and socket to the vacuum cleaner they shall be

megsured together. In all other cases, the EUT shall be measured separately.

A.1[01.5 When making radiated emission measurements, vacuum cleaners shall
assgssed in accordance with“the following arrangement:

— The vacuum cleaner’/shall be placed at a height according to the position for intended
and to the proyvisions of 5.3.4; i.e. if the part containing the motor (main body) will be
on the floor,4hen it shall be positioned as floor standing EUT, otherwise, as in the cas
portable hand-held equipment, as table-top EUT. Electric nozzles shall be rotating in
Qir.

here’the suction hose and/or associated non-flexible tube, if any, contain electrical p
Ihey, shall be extended to t

be

use
sed
e of
free

arts,
nce

O v o O

with an_inclination of (30 £ 10)° between the tube and the vertical (See Figure A.3).
flexible part of the hose shall be arranged as in the first drawing

ned
The
in

Figure A.3, with the hose coiled. The diameter of the coil shall be as large as possible, to
allow the minimum number of turns, without touching the pallet. If the flexible part of the

hose is too short to be coiled, then the arrangement in the second drawing of Figure
may be used,

— Objects supporting the parts at the specified height/position shall be made of non-met
material.

The mains lead shall be routed according to 5.3.4.3.2.

A3

allic
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A.1.1.6 Robotic vacuum cleaners shall be tested according to the general requirements for
robotic cleaners given in A.8.11. The general operating conditions of vacuum cleaners shall be
applied and the suction inlet shall not be obstructed.

A.1.2 Floor polishers

Floor polishers shall be operated continuously without any mechanical load on the polishing
brushes.

A.1.3 Coffee grinders and coffee makers

A.1£.1 Coffee grinders

Coffee grinders shall be operated without load.

If it s not possible to operate the grinder without load, the grinder shall be operated aften the
hopper has been filled with the maximum quantity of roasted coffee beans stated in|the
instjuctions.

The|coffee grinder shall be operated continuously for a time sufficient.to complete the reqyired
megsurements. However, when discontinuous disturbance measurements are applicgble,
coffge grinders with a timer shall be operated for the maximums/duration allowed by the timer
and|this time shall be used as the programme time.

A.13.2 Coffee makers with integrated grinder

The(grinder function shall be tested according to Ax\3.1.
The|coffee brewing function may be tested with.the coffee grinder or separately.

A.13.3 Automatic coffee makers

The| different functions of automatic)coffee makers shall be tested sequentially so thaf all
possible disturbance sources are covered.

The| test conditions shall reflect the normal operation of the equipment, as stated in|the
instrluctions for use. Where these are not specified, the following separate modes of opergtion
shall be tested:

e keep warm maode;

e pre-heating\for espresso coffee makers;

. cup of-coffee (approximately 125 ml) per minute;

e 200"ml hot water, followed by 30 s pause;

0 + F'H H +
[ ] -~V o olTarlll \JUIIOUIIIPLI\JII PUI mrmrulte.
A.1.4 Kitchen machines

Food mixers, liquid-mixers, blenders and liquidizers shall be operated continuously without load.
For speed controls, see 6.4.

A.1.5 Personal care appliances with a motor

Motor operated personal care appliances (e.g. massage apparatus, epilators, dead skin
removers) shall be operated continuously without load.
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A.1.6 Fans

Ventilation fans shall be operated continuously with maximum airflow. If an electronic control of
the airflow is used, 6.4 shall apply.

AA1.7 Extractors and range hoods

Extractor and range hoods shall be operated continuously with maximum airflow. If an electronic
control of the airflow is used, 6.4 shall apply.

If th

dryers, fan heaters and similar equipment, shall be tested, where applicable, with any tser
selefctable heating function turned on and off. The airflow shall be set at maximum unles$ an
ronic control is provided, in which case 6.4 is applied. Any additional function (e.g. ionizer)
be in operation during the test.

For the measurement of clicks, where applicable, 5.4.2 and 5.4.3 shall’be followed.

A1 Refrigerators and freezers

Refrligerators and freezers shall be operated continuously.with the door closed. The thermgstat
shall be adjusted to the middle of the adjustment range.)The cabinet shall be empty and| not
heafed. The measurement shall be made after the steady state has been reached.

The(light inside the cabinet shall be switched off*during the measurement, unless it cap be
switched on by the user while the door is closedor it is continuously switched on during nofmal
operation.

NOTE 1 The light in a wine cooler with glass.dedr is an example for continuously switched on light.

If thp clicks are not measured, the'click rate N is determined from half the number of switching
operations.

NOTE 2 Due to ice deposition-on-the cooling element, the number of switching operations in normal use is about
half that compared with the refrigerator being empty.

A.110 Washing-machines

Waghing machines shall be operated with water but without textiles, the temperature of] the
incoming water'shall be in accordance with the instruction for use.

Conrinuous disturbances are evaluated only during the normal washing-mode for cotton|and
the final spinning-mode with max speed.

For the evaluation of continuous disturbances, infrequent short term events are disregarded if
they do not last more than a few seconds, e.g. during the start of a spin cycle.

For the evaluation of discontinuous disturbances a complete program cotton 60 °C without
prewash, if available, is measured, otherwise the regular wash program without prewash is
used.

NOTE For machines where the drying function forms a part of the programme, see A.1.12 or A.1.13.

Aqua-stop valves are not considered an auxiliary equipment within the meaning of this
document and measurements need not be made on the lead to these valves.


https://standardsiso.com/api/?name=85a745c257e164fdbe6748dbf5006a04

CISPR 14-1:2020 © IEC 2020 -71 -

During the measurement of disturbance power on the mains lead, the aqua-stop hose shall be
connected to the water tap and located parallel to the mains lead on a length of (0,4 + 0,05) m
with a maximum distance of 0,1 m. Afterwards the measurements on the mains lead are carried
out as described in 5.3.3.2.

A.1.11 Dishwashers

Dishwashers shall be operated with water but without dishes. The temperature of the incoming
water shall be in accordance with the instruction for use. If there is no instruction for use or a
choice is given between cold-fill and hot-fill then the cold-fill shall be used.

For the evaluation of discontinuous disturbances a complete program for heavily soiled dighes
with[the highest available temperature, without pre-wash, is used.

Aqup-stop valves are evaluated following the principles in A.1.10.

A.112 Tumble dryers

Tumble-dryers shall be operated with textile material in form of pre-washed, double-hemmed
cottpn sheets having dimensions of approximately 0,7 m x 0,7 m and a-mass between 140 g/m?2
and|175 g/mZ2 in dry condition.

Cor}TroI devices are set to either the lowest or the highest_pa@sition. The position that giveg the
highest click rate N shall be taken.

Sepprate tumble dryers are operated with half the maximum dry weight of cotton textile matgrial
recdmmended in the instruction for use. The material shall be soaked with water having a
temperature of (25 + 5) °C and a mass of 60 % @f that of the textile material.

Tumble dryers combined with washing machines where the washing, spinning and drlying
operations are performed sequentiallyjin the same container, are operated with half| the
maxfimum dry weight of cotton textilexmaterial recommended for the tumble dryer sequénce
operation in the instruction for use. The water content at the start of the dryer operation ghall
be that obtained at the end of the spinning operation after the previous washing operation|

A.113 Centrifugal dryers

Centrifugal dryers shall-be operated continuously without load.

A.1[14 Razorsdand clippers

Razprs and\hair clippers shall be operated continuously without load, according to general
opefating;eonditions (see Clause 6).

A.1.45—Sewing-machines

Sewing machines shall be operated so that their motors operate continuously at their maximum
speed. The sewing gear shall be operational during the test but without a load (i.e. not sewing
any material). See also A.11.1.2 or 6.4, where applicable.

A.1.16 Electro-mechanical office machines
A.1.16.1  Electric typewriters

Electric typewriters shall be operated continuously.
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A.1.16.2 Paper shredders

The device shall be tested for continuous disturbances while the device is fed continuously with
paper, resulting in continuous operation of the drive (if possible)

The device shall be tested for discontinuous disturbances while the device is fed with one single
sheet at the time, allowing the motor to switch off between each sheet.

This process shall be repeated as quickly as possible.

Thepapershattbesuitabte for typewriterorcopyinmgmachime;and-statthaveatengthbetween
278|mm and 310 mm independent of the dimensions for which the shredder is designed)|The
weight category shall be 80 g/mZ2.

A.117 Projectors
A.117.1 Cine projectors

Cing projectors shall be operated continuously with a film, the lamp being switched on.

A.117.2 Slide projectors

Slide projectors shall be operated continuously without slides,\the lamp being switched on

To determine the click rate N, the picture change device shall be operated with the Iamp
switthed on and with four picture-changes per minutewithout slides.

A.1/18 Milking machines

Milkjng machines shall be operated continuously without vacuum.

A.1[19 Lawn mowers

Lawn mowers shall be operated ‘continuously without load.

A.1]20 Air conditioning 'equipment

A.120.1 If the air temperature is controlled by changing the time interval of operation of the
comfpressor motor used in the equipment, or the equipment has heating device(s) controlled by
thermostat(s), measurements shall be made according to the same operating condition gs in
A.4.4.

A.1.20.2 If the equipment is a variable capacity type which has inverter circuit(s) |that
confrol(s) 'the revolution of the fan or compressor motor, measurements shall be made with the
tempetature controller setting at the lowest position when in cooling mode, and at the highest
position when in heating mode.

A.1.20.3 The ambient temperature for testing the equipment by A.1.20.1 and A.1.20.2 shall
be (15 + 5) °C when the equipment is operating in heating mode, and (30 £ 5) °C when it is
operating in cooling mode. If it is impractical to keep the ambient temperature within this range,
another temperature is also permissible, provided that the equipment operates in a stable
manner.

The ambient temperature is defined at the temperature of the air flow to the indoor unit.
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A.1.20.4 If the equipment consists of indoor and outdoor units (split type) the length of
connecting refrigerant pipe shall be (5 £ 0,3) m and the pipe shall be coiled, where possible, to
approximate a circular shape having a diameter of approximately (1 £ 0,3) m. If the pipe length
cannot be adjusted, it shall be longer than 4 m, but not longer than 8 m.

For the measurement of disturbance power on the connecting leads between the two units, the
leads shall be separated from the refrigerant pipe and extended to accommodate the clamp.
For all other measurements of disturbance power and disturbance voltage the connecting leads
between the two units shall be routed along the refrigerant pipe. Where an earthing conductor
is required, but not included in the mains lead, the earthing terminal of the outdoor unit shall be
connected to the reference ground (see 5.2.1, 5.2.2 and 5.2.3).

For [disturbance voltage measurement the AMN shall be situated at a distance of 0(8 m from
the unit (either the indoor or outdoor unit) which is connected to the AC mains network.

Altefnatively, for the measurement of disturbance voltages or disturbance power, the test|set-
up in A.1.20.5 may be used.

In ofder to determine the starting frequency of the disturbance voltage\or disturbance cufrent
test|on ports other than the AC mains, if no specific information “about the length off the
conmecting leads is given in the instructions for use, it shall be assumed that their length is
always greater than 2 m but less than 30 m.

NOTE The length of the connection leads is expected to be always less than 30 m due to constraints impos¢d by
the refrigerant pipe reach.

Whaen the disturbance current probe method is selected to measure the disturbance from lgads
othgr than the mains routed along the refrigerant pipe, all leads and all refrigerant pipes shpuld
be dlamped together. If this is impossible because of the overall size, only the leads and not
the pipes may be clamped.

A.1]20.5 Radiated disturbance measurements shall be performed according to the folloying
set-yup.

Each unit shall be located as fellows:

— Floor-standing units,~shall be placed on a non-metallic support of height between
(0,12 £ 0,04) m from-the ground plane;

— Units other than floor standing units shall be mounted at a height that is at least 0,8 m from
the ground plane.

NOTE Examples,of units not standing on the floor are units fixed to the ceiling (suspended or concealed), unifs for
cassegtte, duct connected and wall mounted.

In all cases the units shall be supported by a structure made from a non-metallic material.

Interconnecting cables between units shall be routed along the refrigerant pipe and also shall
be insulated from the ground plane by a non-conductive material such that they are between
(0,12 £ 0,04) m above the ground plane.

It is permitted to use metal mountings for the installation of the EUT, if these are specified in
the instructions for use.
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A.2 Electric tools

A.2.1 General

A.211 For motor operated tools with two rotating directions, measurements shall be made
for each direction after operating periods of 15 min for each direction, the highest of the two
disturbance levels shall comply with the limit.

A.2.1.2 Electric tools that incorporate vibrating or swinging masses shall be tested with
these masses disengaged. If it is not possible to disengage any mass, testing may be performed

withthe-electric-tool-operated-with-the-masses-thatcannot be-disenagaged
I+ t HHe—+ —opP-eate-aWHHtRe-Ha5S8sthat e+ Rgagea-

NOT

F  These masses are typically disengaged by a clutch, a mechanical device or electrically disconpected|by a
switch.

A.21.3 Tools that operate from the AC mains via an EPS shall be tested aceording tg the
follgwing procedure:

a) Conducted disturbances

+ the disturbance voltage shall be assessed by measurements made on the AC mains [port
of the EPS supplied, specified or recommended in the instructions for use;

+ where an EPS is not supplied, specified or recommended for use, or made available at
the time of testing, the tool shall be supplied at its rated voltage (see 6.3.2) and| the
disturbance voltage or disturbance current shall be measured at the tool's power ihput
port, in accordance with the requirements for auxiliary ports;

b) Radiated disturbances

+ the disturbance power shall be assessed by"measurements made on the tool's pgwer
input cable;

+ if applicable, the radiated fields shall.be measured according to the general measyring
procedure;

+ where an EPS is not supplied;.specified or recommended for use, or made available at
the time of testing, the measurements shall be made with the tool supplied at its rated
voltage (see 6.3.2) using«a supply cable of suitable type.

A.2.2 Handheld (portable)-motor-operated tools

Drills, impact drills, screwdrivers, impact wrenches, thread-cutting machines, grinders, disc-
typeg and other sanders and polishers, knives and shears, planing machines and hammers, saws
and|other similar portable motor-operated tools shall be operated continuously without load.

A.23 Transportable (semi-stationary) motor-operated tools

Transportable (semi-stationary) motor-operated tools shall be operated continuously without
load.

A.2.4 Soldering equipment, soldering guns, soldering irons and similar

Soldering equipment, soldering guns, soldering irons and similar equipment having a
thermostatically or electronically controlled switch for setting the functional temperature shall
be operated with these switches operating at their highest possible duty-cycle.

If there is a control device for the temperature, the click rate », if any, shall be determined for
a duty cycle of (50 £ 10) % of this control device.

For equipment repeatedly operated with a switch (e.g. soldering guns operated by a push
button), where the only source of discontinuous disturbance is due to the operation of this switch,
the duty cycle and the cycle duration specified in the instructions for use shall be used to
determine the highest possible number of switching operation per minute.
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A.2.5 Glue guns

Glue guns shall be operated continuously with a glue stick in working position; if clicks occur,
the click rate N shall be assessed under steady-state conditions with the gun in stand-by
position on the table.

A.2.6 Heat guns

Heat guns (blower for removal of paint, blower for plastic welding etc.) shall be operated as
described in A.1.6.

A.2j7 Power staplers
The| staples/nails compartment of power staplers and nail guns shall not be loaded, if| the
equdpment can be operated in such condition. If the equipment cannot operate with\no load| the

longest staples/nails specified in the instructions for use shall be used while working on|soft
wood (e.g. pinewood).

Whegn testing for continuous emission power staplers and nail guns shatll'be ready to operate
but ho strokes shall be applied.

For mains operated power staplers and nail guns, when measufing the discontinuous emisgion
the glick rate N, if any, shall be determined while operating,\the tool at 6 strokes per mipute
(i.e.| successive strokes are separated by approximately 40 s), regardless of the profuct
information or instruction for use.

A.28 Spray guns

Spray guns shall be operated continuously withithe container empty and without accessories.

A.29 Internal vibrators

Intefnal vibrators shall be operated(continuously in the centre of a round steel-plate contginer
filled with water, the volume of the'water being 50 times the volume of the vibrator.

A.3|] Motor-operated electro-medical apparatus

A.3. General

Motpr-operated €electro-medical and similar equipment shall be operated continuously at their
maximum speed and at no load condition.

A.3J2 Dental drills

For acfina contini~ne Aictiirbhanan AFf tha rlnn{-nl deill
O T

ratod conting Sl
esting-eontirteus-disturbance-ef-the-denta rated-contind y

at its maximum speed with the drilling apparatus peratlng, but not drilling a material.
For testing disturbance from switches or semiconductor controls, see A.11.1 or A.11.2.

A.3.3 Saws and knives

Saws and knives shall be operated continuously without load.

A.3.4 Electrocardiograms and similar recorders

Electrocardiograms and similar recorders shall be operated continuously with a tape or paper.
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A.3.5 Pumps

Pumps shall be operated continuously with a liquid specified for intended use.

A.4 Electrical heating equipment

A.4.1 General

Before starting measurements the equipment shall reach steady-state conditions. The click rate
N, if any, shall be determined for a duty-cycle of (50 + 10) % of the control device, unless
othgrwise specified. If the duty-cycle of (50 + 10) % cannot be reached, the highest posgible
duty-cycle shall be applied instead.

Temperature controlled heating equipment shall be set, for the determination of the click [rate
N, to the middle of their temperature range.

A.42 Hobs and hotplates

For [equipment with multiple cooking zones the relevant measurements (e.g. clicks) shall be
perfpormed on each individual cooking zone in turn, i.e. during each measurement only |one
cooking zone is active.

Cooking zones shall be operated in the middle of the available setting range. A suitable pgn or
pot filled with water shall be placed on the element.

NOTE The induction cooking function, if any, is covered in AXQ.
A.43 Cooking pans, table-type roasters; deep-fat fryers

Cooking pans, table-type roasters, deep-fat.fryers shall be operated as in normal use. Unless
a minimum oil level is specified the quantity of oil above the highest point of the heating surface
shall be:

— about 30 mm for cooking pans;
— about 10 mm table-type réasters;
— a@bout 10 mm for deep-fat’fryers.

A.44 Feed boilers,-water boilers, kettles and similar boilers

Feed boilers, waterboilers, kettles, coffee makers with no grinder, coffee heaters, milk boilers,
feeqing-bottle_teaters, glue pots, sterilizers, wash boilers, shall be operated half-filled jwith
watgr and without lid. Immersion heaters shall be operated fully submerged. The click rate |V, if
any) shall.be determined with a medium setting (60 °C) of a variable control device havipg a
rande between 20 °C and 100 °C or with the fixed setting of a fixed control device.

A.4.5 Instantaneous water heaters

Instantaneous water heaters shall be operated in usual position of use with the water flow set
at half of the maximum flow rate. The click rate N shall be determined with the highest setting
of any control device fitted.

A.4.6 Storage heaters

Thermal and non-thermal storage water heaters shall be operated in usual position of use, filled
with typical quantity of water; no water to be drawn off during test. The click rate N shall be
determined with the highest setting of any control device fitted.
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A.4.7 Warming plates, boiling tables, heating drawers, heating cabinets

Warming plates, boiling tables, heating drawers and heating cabinets shall be operated with no
load in the heating compartment or on the heating surface.

A.4.8 Cooking ovens, grills, waffle irons, waffle grills

Cooking ovens, grills, waffle irons and waffle grills shall be operated with no load in the heating
compartment or on the heating surface (i.e. no food). Ovens doors shall be kept closed.

NOTE The microwave function, if any, is covered by CISPR 11.

A.49 Toasters
A.49.1 General

No discontinuous disturbance limits apply to toasters that generate only disturbances descr|bed
in 5/4.3.4 (instantaneous switching).

Toagters shall be tested using as normal load slices of white bread about'24 h old (dimensjons
approximately 100 mm x 90 mm x 10 mm) to produce golden-brown teasts.

Disdontinuous disturbances shall be tested according to A.4.972"or A.4.9.3.

A.49.2 Simple toasters
Simple toasters are toasters which:

— incorporate a manually operated switch for switching on the heating element at the stat of
he toasting cycle and which will switch off the heating element automatically at the end of
predetermined period, and

— incorporate no automatic control deyice to regulate the heating element during the toagting
¢peration.

Thelclick rate N, if any, shall be determined using the normal load, with the manual contro| set
to glve the required result (golden brown toasts). With the equipment in a warm condition] the
averlage "on" time (¢4 seconds) of the heating element shall be determined from three toagting
operations. A rest period(of 30 seconds shall be allowed after each "on" time. The average fime
for g4 complete toasting@ycle is (¢4 + 30) s, thus the click rate is:

N = 2

oo
60

Theltoaster shall be operated for 20 cycles without load. Each cycle shall comprise an operdting
period and a rest period, the latter having sufficient duration to ensure that the equipment is
cooled to approximately room temperature at the beginning of the next cycle. Forced air cooling
may be used.

A.4.9.3 Other toasters

These toasters shall be operated using the normal load. Each cycle shall consist of an operating
period and a rest period, the latter having a duration of 30 s. The click rate N shall be determined
at a setting at which the bread becomes golden-brown.

A.4.10 Ironing machines

Ironing machines are ironing machines for table use, rotating ironing machines and ironing
presses.
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The click rate Ny, if any, of the heating function shall be determined with the heating surface
being in the open position and the control at high temperature setting.

The click rate N,, if any, of the motor shall be determined ironing two damp hand-towels, ironed
per minute. The size of the towels is approximately 1 m x 0,5 m.

The click limit L, is calculated by using the sum of the two click rates N = Ny + N,. This limit
shall be applied to both the heating function and the motor function.

A.4.H+—CGlethesirens

Irong shall be operated with the soleplate cooled using air, water or oil cooling. The hegting
confrol shall be at a high temperature setting for a duty-cycle of (50 £ 10) %. The click rate N
may| be determined by counting the number of switching operations (= 0,66 in Table B.1)

Clothes irons without production of steam shall be operated while placed on@.3-pointed mefallic
support that has a height of at least 100 mm, for the soleplate to rest ira horizontal pos|tion
and|cooled using fan-cooled air. The heating control shall be set to the-middle of the highest
temperature range available on the iron.

NOTE See IEC 60335-2-3:2012, 11.2 for an example of metallic support.

Clothes irons providing a steam function shall be set on the‘same support specified above for
irong with no steam function. The additional cooling is notynecessary.

The|steam function shall be active. In particular:

+ forirons that can provide continuous steam, the steam control shall be set to continyous
steaming;

+ for irons that can provide steam shots, the steam control shall be set to contindous
steaming if possible or operate.by shots at a cadence of 3 shots per minutes.

The(test report shall specify the settings selected for testing.
Clothes irons may use Anngx; B for the clicks evaluation.

A.4[12 Vacuum packagers

Vacpum packagefs jshall be operated with empty bags once per minute or according to| the
instjuction for use.

A.4[13  Flexible electrical heating equipment

Flexible electrical heating equipment (warming pads, electric blankets, bed warmers, hegting
matj_)_Fn'ﬁTl_l_ﬂ_ﬁl—(ﬁ_l_ﬂ_l_resses Shall be spread between two flexible covers (€.g. non-conducting mats), extending
beyond the heating surface by at least 0,1 m. The thickness and the heat conductivity shall be

selected in such a way that the click rate N can be determined for a duty-cycle of (50 £ 10) %
of the control device.

A.4.14 Air convection room heaters

Room heaters (convectors, fluid-filled heaters as well as oil and gas burners and similar
equipment operating by air convection) shall be operated as in normal use.

The click rate N, if any, shall be determined for a duty-cycle of (50 = 10) % of the control device
or the maximum operating rate stated by the instructions for use.
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The amplitude and duration of the disturbance shall be measured for the lowest position of the
power range switch, if any.

For equipment having their thermostats and acceleration resistor connected to the mains, the
same measurements shall be performed in addition with the switch in zero position.

When, in practice, the thermostat may be used together with inductive loads (e.g. relay,
contactor) all measurements shall be performed using such a device, having the highest coil
inductance used in practice.

In ofderto obtain a satisfactory measurement, 1t 1s essential that the contacts shalt be operated
for g sufficient number of times with a suitable load to ensure that the levels of disturbaned are
representative of those encountered in normal operation.

NOTE See also A.5 for room heating equipment intended to be used stationary.
A.4[15 Rice cookers

Ricg cookers shall be tested with the rated capacity of tap water and with_the lid closed. If there
is nI indication of the rated capacity, the cooker shall be filled with 80.% water of the maximum
capdacity of the inner pot.

In case of the rice cooker operating in induction heating function, measurement shall be made
under the condition of maximum input power and the samé.conditions as specified in A.9.

If the cooker automatically enters a “keep warm”-modé€’ at the end of the cooking process] the
cooking mode should be ended manually and the click measurement shall be started at the fime
of the first operation of the thermostat, which controls the “keep warm” temperature.

A.5| Thermostats

A.5/1 General

Thefmostats used for the control of specific equipment (e.g. electric room heaters, water
heafers, oil and gas burners) are tested in accordance with the instructions for use at maximum
load.

NOTE 1 This kind of thefmostats could be integrated in equipment which they do not control.

Whgn the thermostat is contained in the equipment to be controlled, the requirements off A.4
shall be applied:

For |eleectro=mechanical thermostats, measurements of continuous disturbances shall nof be
madle, only discontinuous disturbances shall be measured.

Thermostats for equipment intended for stationary use shall be allocated with a click rate N
which is five times the click rate determined for a single, portable or removable room heater.

The click rate N shall be determined for the maximum operating rate stated by the manufacturer
or — if sold for or together with a heater or burner — for a duty-cycle of (50 + 10) % of this heater
or burner.

The amplitude and duration of the disturbance shall be measured for the lowest rated current
of the thermostat. For thermostats which have an acceleration resistor incorporated, the same
measurements shall be performed in addition, without any separate heater connected.

NOTE 2 An acceleration resistor is an additional heating element that increases the switching rate of the thermostat
in order to have a better temperature control.
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When, in practice, the thermostat may be used together with inductive loads (e.g. relay,
contactor) all measurements shall be performed using such a device, having the highest coil
inductance used in practice.

In order to obtain a satisfactory measurement, the contacts shall be operated for a sufficient
number of times with a suitable load to ensure that the levels of disturbance are representative
of those encountered in normal operation.

A.5.2 Thermostatically controlled three-phase switches

The'mnqtntir‘nlly cantrolled thrpp-lnhnqp switches shall he treated as thermostats (Qpp A5 ’3._2)_
Where no specification is given, a click rate N = 10 shall be used.

A.53 Thermostats — Alternative procedure to that specified in A.5.1
A.53.1 General

For thermostats following this alternative procedure, 5.4.3.2, 5.4.3.4 and)the flow diagram of
Figdre 6 are not applicable.

A.53.2 Thermostats for fixed room heating equipment

For |thermostats, separate or incorporated in a control boxj e.g. with timer, intended tg be
integrated in a fixed room heating installation, the manufacturer shall specify the maximum
operating switching rate. The click rate N shall be derived\from this specification. Failing that,
a click rate N = 10 shall be used for the determination,of Lq.

Thelthermostat shall be caused to operate for 40 eontact operations (20 opening and 20 cloding),
either manually by actuating of the temperature setting means, or automatically by e.p. a
hot/¢old blower.

Thelamplitude and duration of the disturbance shall be measured for the lowest rated cu:lrent
of the thermostat. In the absence of_.a marked or a declared minimum rated current, a cufrent
equal to 10 % of the maximum rated current is used. The amplitude of no more than 25 % of
the disturbances shall exceed-the Ly level. For thermostats which have an acceleration res|stor

incofporated, the same medsurements shall be performed in addition without any separate |oad
conmected.

Whan, in practice~the thermostat can be used together with inductive loads (e.g. r¢lay,
confactor) all measdrements shall be performed using such a device, having the highest|coil
inductance allowed for by the manufacturer’s specification.

Priof to test; it is essential that the contacts shall be operated for a hundred times with the rated
load.

NOTE This is to ensure that the levels of disturbance are representative of those encountered in normal operations.
A.5.3.3 Thermostats for portable and movable room heating equipment

For portable and movable room heating equipment the manufacturer shall specify the maximum
operating switching rate. The click rate N shall be derived from this specification and the
procedure in A.5.3.2 shall be followed.

Where no specification is given, a click rate N = 10 shall be used, following the procedure in
A.5.3.2, or the click rate N shall be determined for a duty-cycle of (50 + 10) % of the control
device. The procedure of Figure 6 shall be followed.

The power range switch, if any, shall be in the lowest position.
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Prior to test, the contacts shall be operated for a hundred times with the rated load.

NOTE This is to ensure that the levels of disturbance are representative of those encountered in normal operations.

A.6

A.6.

The

Inc
ma

simi
A.6.
Thre

once¢ the EUT has returned to a standby rest state. If the number of«clicks produced by ead

the
the
from
click
betw
ovel

A.6.

An

valu
num
prog
click

NOT
the t4

A.6.

Eled
be ¢
tob

Automatic goods-dispensing machines, entertainment machines
and similar equipment

1 General

For measurement of continuous disturbances, no special operating conditions are applicable.

se of automatic machines, where individual switching processes are (directly orindire
ually operated, and whereby no more than two clicks per vending operation, dispensin
ar processes are produced, 5.4.3 is applicable.

2 Automatic dispensing machines

e dispensing operations are to be carried out, each subsequentgperation being initi

Hispensing operations is the same then the click rate N is numerically equal to one-six
humber of clicks produced in a single dispensing operation:If the number of clicks v3
operation to operation, a further seven dispensing operations are to be carried out and
rate N shall be determined from at least 40 clicks on:the assumption that the rest pe
een each dispensing operation was such that the 1@ operations were uniformly distrib

3 Juke boxes

perating cycle is carried out by inserting the largest number of coins with the minir

necessary to start the EUT, followed by the selection and playing of the correspon
ber of pieces of music. This operating cycle is to be repeated as often as necessaf
uce a minimum of 40 clicks. The click rate N is determined as being half the numbsg
S per minute.

F Due to the normal frequency,of use and combination of coins, the number of clicks is taken as half that d
st observed.

4 Automatic entertainment machines incorporating a winnings-payout
mechanjsm

tromechanieal devices incorporated in the EUT for storing and paying out winnings ar
isconnegted where possible from the operating system to allow the entertainment fung
b operated independently.
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entertainment cycle is initiated by inserting the largest number of coins with the minin

um

value necessary to start the EUT. The entertainment cycle is to be repeated as often as
necessary to produce a minimum of 40 clicks. The click rate N1 is determined as being half the

num

ber of clicks per minute.

NOTE Due to the normal frequency of use and combination of coins, the number of clicks is taken as half that during
the test observed.

The average frequency and value of the winnings-payout is to be supplied by the manufacturer.
The click rate, N2, of the devices for storing and paying-out winnings are assessed by simulation
of a win of the average value supplied by the manufacturer rounded off to nearest payout value.
The simulation of this win is to be repeated as often as necessary to produce a minimum of 40
clicks. The winnings-payout mechanism click rate, N2, is thus determined.
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To allow for the frequency of paying-out, the number of entertainment cycles used to determine
N1 is multiplied by the average frequency of paying-out. This number of paying-outs per
entertainment cycle is multiplied by N2 to produce an effective winnings paying-out mechanism
click rate, N3.

The click rate for the machine is the sum of the two click rates, i.e. N1 + N3.

A.6.5 Automatic entertainment machines with no winnings-payout mechanism

A.6.5.1 Pinball machines

The| pinball machine shall be operated by a reasonable player (one with at least 30 [min
expe¢rience of operating this or similar machines). The largest number of coins with the-minimum
vaIL:F necessary to start the machine are used. The operating cycle is to be repeatéd-as dften
as necessary to produce a minimum of 40 clicks.

A.6/5.2 Video machines and all other similar equipment

Vidgo machines and other similar equipment shall be operated in~accordance with|the
instjuction for use. The operating cycle shall be the programme obtained after inserting| the
largest number of coins with the minimum value necessary to start the EUT. Where it is posgible
to s¢lect several programmes, the programme giving the maximum-click rate shall be seledted.
Shoyld the duration of the programme be less than 1 min, the{following programme is not tp be
starfed within one minute off the start of the previous programme so as to reflect normal pse.
Thig rest period is to be included in the observation time.-Fhe programme shall be repeatefl as
oftep as necessary to produce a minimum of 40 clicks.

A.7| Electric and electronic toys

A7 General

Toy$ that do not contain active electronic circuits or brush motors are deemed to comply with
the fequirements of this document without testing (see also 4.1).

NOTE Examples are electric torchgs\for children.

All gther toys shall be tested’in accordance with the operating conditions and test procedtyres
spegified in A.7.2.

A.72 Operating/conditions
A7]21 General

During the~tests, toys shall be operated in normal conditions and according to intended pse.
Transformer toys shall be tested with an EPS selected according to A.11.3.

Dual supply toys shall be tested when supplied by the EPS and with the batteries inserted.

Auxiliary equipment (e.g. video toy cartridges) that is separately sold and intended for use with
different toys, shall be tested with at least one appropriate representative hosting toy, selected
according to the instructions for use, The hosting toy is to be representative of series produced
equipment and shall be typical.

A.7.2.2 Electric toys running on tracks

Electric toys sold as a complete package shall be tested together, e.g. with the moving element
running on the tracks provided and operated via any control device provided in the package.
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For the test, the toy shall be assembled in accordance with the instructions accompanying it.
The layout of the track shall be that having the largest area. Other components shall be
arranged as shown in Figure A.2.

Each moving element shall be tested separately while running on the track. All moving elements
which are in the package shall be tested and the toy shall also be tested with all moving
elements operating simultaneously. All self-propelled vehicles contained in the toy shall operate
simultaneously but the other vehicles shall not be on the track. The toy is tested in the most
unfavourable configuration, these conditions being assessed for each test.
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by the numbers of moving elements, the tests are only carried out on the toy which cant
greatest number of moving elements in one package. If this toy compliesCwith
irements, the other toys are considered as complying with the requirements without b
er tested.

idual components of a toy which have been found to comply with the réquirements as
toy, do not require further testing even when sold separately.

idual moving elements, not already approved as part of a toykshall be tested on an
having dimensions 2 m x 1 m. The track, cords and control device shall be selected 1

hot supplied, the tests shall be carried out with accessq@ries considered as appropriat
esting organisation.

2.3 Experimental kits

W set-ups of the experiments specified by the-manufacturer for the normal intended useg

est interference potential.

Miscellaneous equipment

1 Time switches not incorporated in equipment

switch is adjusted to,maximize the number of switching operation n,. The load current §

10 £ 1) % of the maximum rated value. Unless otherwise specified by the manufacturer
shall be resistive-

antaneols) switching) are generated.

switches employing a manually operated "on" and automatic "off", the average "on"
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A.8.2 Electric fence energizers

When measuring the disturbance voltage at the fence port of the electric fence energizer, the
fence wire shall be simulated by a RC equivalent circuit comprising a 10 nF capacitor in series
with a 250 Q resistor. The capacitor shall be rated to withstand surge voltages at least equal to
the no-load output voltage of the electric fence energizer. The leakage resistance of the fence
wire is represented by a 500 Q resistor placed in parallel to the fence port. The connections are
as shown in Figure A.1.

NOTE 1 The characteristic impedance of the combination AMN-receiver provides the 50 Q balance of the required
300 Q load resistance.

For the measurements on the fence port a constant correction factor of 16 dB shall be,'agded
to the measured values from 150 kHz to 30 MHz.

NOTE 2 The real voltage division factor is affected by the AMN impedance curve and it is acceptable to use 16 dB
as aJerage value between over and under compensation.

Other tests, where applicable, shall be made using the same load at the fehce port, as specified
for the disturbance voltage measurements.

During the tests, the EUT shall be operated in the normal position’with a maximum inclingtion
of 15° from the vertical position.

The| controls accessible without tools shall be set to the position producing the maxirmum
emigsion level.

The|earth terminal of the fence circuit shall be connected to the earth terminal of the AMN. If
the ferminals of the fence circuit are not clearlygmarked, they shall be earthed in turn.

NOTE 3 In order to avoid damage to the RF input of the measuring receiver by the high voltage pulses of the el¢ctric
fencq unit, it is good practice to insert an attenuator before the RF input of the receiver.

Eledtric fence energizers designed to/be operated with both AC and DC supply shall be tepted
with|both types of supply.

A.8.3 Electronic gas igniters

A.8.3.1 General

The|disturbance caused by manually operated single spark on demand electronic gas igniters,
whigh operate only'when a switch included for the purpose of mains connection or disconnegtion
operates, is to\be disregarded according to 5.4.3.2 (for instance central heating boilers and|gas
fireq are excluded, but not cooking equipment).

Othrfr equipment incorporating electronic gas igniters shall be tested without gas being applied
to the"equipment as described In the next subclauses.

A.8.3.2 Single spark on demand igniters

Determine whether disturbance is continuous or discontinuous as follows:

Produce 10 single sparks with not less than 2 s between sparks. If any click exceeds 200 ms,
the continuous disturbance limits of Table 5 apply. When the conditions of the click duration in
5.4.3.4 "instantaneous switching" are fulfilled, it is assumed that the click rate is not more than
five and there is no limit on the amplitude of the click produced.
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Otherwise, the click limit Lq shall be determined using an empirical click rate N = 2. This click
rate is an assumed practical value, which gives a click limit L, 24 dB above the continuous
disturbance limit L.

The igniter shall be tested for 40 sparks with a minimum of 2 s between each spark,

A.8

3.3 Repetitive igniters

Determine whether the disturbance is continuous or discontinuous as follows:

Opefrate the igniter to produce 10 sparks.

If either,

Whgn measuring continuous disturbances the igniter equipment shall‘be switched on during
whole test. A resistive load of 2 kQ shall be placed across the discharge path.

If al| clicks are less than 10 ms, it is assumed that the click{raté N is not more than five an

acc

If o

of the exception in 5.4.3.4, the duration of at least\40 clicks has to be evaluated.

If the exception in 5.4.3.4 cannot be applied; the click limit Ly shall be calculated using
emplirical rate N = 2. This click rate is an assumed practical value which gives a click limit 1
24 dB above the continuous disturbanceslimit L.

Theligniter shall be tested for 40\sparks.

A.8.

A resistive load of 2 k®@~shall be placed across the discharge path

NOTE Normally only centinuous disturbance can be observed.

A.8

Per

to maximum.

A.8

I) any disturbance exceeds 200 ms, or

) any disturbance is not separated from a subsequent disturbance orcliek by at least
ms, the continuous disturbance limit of Table 5 applies.

ordance with 5.4.3.4, there is no limit on the amplitudeef the clicks produced.

ne of the 10 clicks has a duration more than 10-ms’but less than 20 ms for the applica

4 Insect killers

5 Personal care appliances without a motor

gonal'care appliances that do not incorporate a motor shall be operated with the contro
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the
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.6 Air cleaners

Air cleaners shall be operated at maximum airflow (e.g. maximum speed of the fan) under
normal working conditions and surrounded by a sufficient volume of air.

Any additional function (e.g. humidifier, plasma ions generator) shall also be active.

A.8

7 Steam generators and humidifiers

Steam generators for domestic use or for use in hotels and public baths, e.g. for indirect heating,

sha

Il be operated using a quantity of water as specified in the instructions for use.
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If a fan is incorporated in the steam generator, it shall be active and its control shall be set to
maximum.

The same operating conditions shall apply to humidifiers.

NOTE Regardless of the technology used (e.g. ultrasonic, heat exchange, evaporative) steam generators and
humidifiers have similar load characteristics (e.g. a tank to be filled with water).

A.8.8 Battery chargers other than IPT chargers

Non IPT battery chargers which are not incorporated in, or supplied with, the equipment to be
chafged, shall be measured In a manner similar 1o 5.2.3 with the mains supply port connefted
to ap AMN.

Theloutput terminals of the charger shall be connected to a variable representative load (elg. a
varigble resistor) designed to ensure that the rated charge current or voltage to./be contrqglled
can |be obtained.

For [each applicable test a measurement with no load and maximum, ‘specified load shall be
perfprmed.

Whan a fully charged battery is required for correct operation ofithe charger, the representgtive
load may include a battery and this shall be connected/in parallel with the varipble
representative load.

Non|IPT battery chargers that would not operate as inténded when connected to a resistive |oad
or g fully charged battery shall be tested after being connected to a battery that is parfially
charged.

A.89 External Power Supplies (EPS)
The([requirements in this subclause shall*apply to EPS intended to be used with equipment in

the |scope of this document. Theske requirements may be used for testing EPS which|are
marketed separately from the equipment to be powered.

NOTE See A.11.3 for equipment'that'is operated from EPS.

Mains operated EPS ,shall be measured with the auxiliary port connected to a varipble
representative load désigned to ensure that the rated current or voltage to be controlled canp be
obtgined. Unless specified otherwise (e.g. in the instructions for use), a resistive load shall be
used.

For leach applicable test a measurement with no load and maximum specified load shall be
perfprmed:

For powere € same load requirements for mains operate shallapply. The
DC input port shall be connected directly to the DC supply source and the test conditions of 6.3
shall be applied.

A.8.10 Lifting devices (electric hoists)

To be operated in intermittent action without load.

The click rate N shall be determined with 18 working cycles per hour; each cycle shall comprise:

a) on hoists having only operating speed: lift; pause; lower; pause;

b) on hoists having two operating speeds with both the following cycles, alternating:
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— Cycle 1: fine lift (creep speed); lift (full speed); fine lift; pause; fine lower; lower
speed); fine lower; pause;

— Cycle 2: fine lift; pause; fine lower; pause.

(full

In order to reduce the duration of tests the cycles may be accelerated, but the click rate is
calculated on the basis of 18 cycles per hour; care should be taken not to damage the motor by

exceeding duty cycle.
For any traction drive a similar test shall be made.
Liftifg ana traction shall be measured and evaluated separately.

A.8/11 Robotic equipment
A.8[11.1 General

Batteries for mobile parts shall be fully charged when starting each test. During the test,
battery condition shall be adequate to maintain normal operating conditions. If the ba
chaige is depleted down to a level for which normal operating conditions-are not maintaine
ordgr to complete the test the battery shall be recharged or replaced with one of the same t
whigh is fully charged.

Whegre the mobile part is powered through a cable, the cable shall be of the necessary le
to ehable the movements of the mobile part within thextest setup as provided in A.8.1
A.8.[11.3 or A.8.11.4, as appropriate.

The| TEM-waveguide measuring method shall not be used for performing radiated emis
megsurements on robotic equipment which is notiintended for operation along the orientat|
used for TEM test.

A.8/11.2 Mobile parts — Horizontal operation

Thig type of robotic equipment is intended to move according to a pattern parallel to the grg
or wiith an inclination less than 456°.

normal conditions. " Tools and traction means (e.g. brushes, wheels or tracks) shall be oper
confinuously;but without mechanical load.
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operating conditions.

The mobile part shall be placed at a height above the ground reference plane of the test

joned

site

selected for measurement according to the requirements of 5.2.1.1 and 5.3.4.3.1, as applicable
(i.e. floor standing or table-top configuration for conducted and radiated measurements

respectively).

Where robotic equipment have sensors that stop the intended functions when not in contact
with the surface they operate on (e.g. in order to prevent access to hazardous moving parts), a

support can be used to achieve the above mentioned conditions (for example an idle roller,
Figure A.4).

see
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The roller or any support used to maintain the mobile part of the robotic appliance to the required
height shall be made of non-conductive material and shall be placed directly on the reference
plane of the test site selected for measurement.

NOTE 3 The idle roller has no own drive, it only supports the robotic equipment and allows the wheels to turn while
the appliance stays on the spot. The roller can provide an alternative or be of complement to the EMC testing mode
software.

A.8

.11.3  Mobile parts — Operation other than horizontal

This robotic equipment is intended to move according to a pattern not parallel to the ground,

with_an_ inclination grpnfpr than 45° but typir‘nlly vertical

NOTE 1 Examples are robotic window cleaners that move on one or both sides of a window.

During testing, the mobile part of the robotic equipment shall be operated freely'an a ver
test|surface having a size (1,0 £ 0,2) m x (1,0 £ 0,2) m, unless specified differently in A.8.1
Thelelectronic control (microprocessors and sensors) shall be operating in order to fulfil

tical
1.4.
the

intended functions. Motors (e.g. brushes, blades, traction motors, suctioh motors) shall be

operating under normal conditions. Tools and traction means (e.g. brushes, blades, whee
tracks) shall be operated continuously.

NOTE 2 It is expected that the robotic equipment is able to operate normally on the test surface without parti

arra
man

The|vertical test surface shall be placed at a height above the ground reference plane of
test| site selected for measurement, according to>5.2.1.1 and 5.3.4.3.1, as applic

(for

The|vertical test surface shall be made of non-conductive material suitable for the typ
equipment to be tested and shall be sufficiently even in order to keep constant the load of
partp in contact with it.

A.8

Robptic vacuum cleaners shall.be tested stationary according to A.8.11.2.
Eleqtrical robotic lawn mowers shall be tested stationary according to A.8.11.2.

Robptic window cleaners shall be tested according to A.8.11.3 using a rectangular vertical
surface made of-glass. The size of the test surface shall be (1,0 £ 0,2) m x (1,0 £ 0,2) m
its tlrickness shall be (10 £ 2) mm. However, the thickness may be different if this is neces
to all

A.8

ngements. Otherwise, a special software mode (e.g. “EMC testing modé™) to be included in the software b
yfacturer is generally used to achieve the above mentioned operating conditions.

conducted and radiated measurements respectively). See Figure A.7.

11.4  Specific test conditions for robotic equipment

ow the.movement of split-type window cleaners.

gr.robotic equipment shall be tested following the requirements of either A.8.11.2 or A.8.

S or

cular
y the

the
able

e of
the

test
and
sary

11.3,

.11.5  Stationary parts

The stationary parts of robotic equipment shall be placed according to the intended use.

NOTE For example, the docking station and docked robotic vacuum cleaner are placed as floor standing equipment;

a do

cking station and robotic equipment for kitchen counter use are placed as table-top equipment.

Stationary parts of robotic equipment (e.g. a docking station) shall be tested in the following

con

1)

ditions:

Mobile part docked

— charging the battery of the mobile part continuously; a fully discharged battery shall be

used when starting the test;
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— operating any other function that may be active when the mobile part is docked.
2) Mobile part not docked

A.8.

detection or mobile part detection).

12 Other robotic equipment

operating any function that may be active when the mobile part is not docked (e.g. border

The requirements of A.8.11 should be used as guidance for setting the operating conditions of
other types of robotic equipment.

A.8.

Clog

A.9

A.9.

Duri

Star

- 4

19 CIOCKS

ks shall be operated continuously.

Induction cooking appliances

1 General

ng the tests the vessel is filled with tap water to about 50 % of its.rhaximum capacity.

dard cooking vessels (dimension of the contact surface) arg;

10 mm,
45 mm,
80 mm,
P10 mm,

00 mm.

Measurements shall be made with enameled ferromagnetic steel vessels. If this is not possjble,
the yessel selected for testing shall be i’ accordance with those specified by in the instructjons
for yse.

The|vessel bottom shall be concave and shall not deviate from flatness by more than 0,6 % of
its diameter at the ambient(temperature (20 + 5) °C.

A.9.2 Operating conditions for EUT with fixed cooking zone(s)

Cooking zones shall be operated separately in sequence.

Enefgy controeller settings shall be selected to give the maximum input power including bpost
mode.

The lposition—ofthe—vressel-shall-mateh—the—-heb—marking—on—the—plate—The—smatestusable

standard vessel shall be placed in the center of each cooking zone. For the dimension of the
vessels, the manufacturer’s instructions take precedence.

A single cooking zone with more than one induction coil shall be measured with all coils of the
zone activated. The smallest usable standard vessel shall be used (or the smallest vessel
according to the manufacturer’s instructions, which take precedence) which just activates all
coils of the zone.

Side by side cooking zones which can be combined and controlled together shall be measured
separately.

NOTE Side by side cooking zones are cooking zones which can be combined, either manually or automatically, and
controlled together.
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Cooking zones which are not intended for use with even vessels (e.g. wok-zones) shall be
measured with the vessel provided together with the hob, or with the vessel recommended by
the manufacturer.

A.9.3

Operating conditions for EUT with many small coils

These coils are, depending on the vessel used, automatically configured to a cooking zone.

Tests are performed with the biggest standard vessel (300 mm diameter) or the largest vessel
according to the manufacturer’s instructions, which take precedence.

The

A.1D) Equipment making use of IPT other than induction cooking appliances

vessel shall be placed centrically in the heating zone.

A.10.1 General

IPT$, IPTC and IPTE shall be tested according to the relevant cases\described in Table| A.1
and|Figure A.6.
Table A.1 — Types of EUT, operating modes.and test setup
Case EUT Operating mode Test setup
1 .
(see A.10.2) IPTS Powering and/or charging Representattrl]\éeEIB?rd docked to
2 PTG Normal opefation and/or EUT docked to a
(see A.10.3) charging representative IPTS
3 IPTE Normal operation and/or IPTS and IPTC(s) docked
(see A.10.4) charging together
Megsurements shall be condueted with the inductive powering equipment in the posjtion
speg¢ified for intended use, @ccording to the principles given in this document for table-top|and
floor standing equipment:
In particular:

+ If the indlctive powering equipment is intended to be used with the IPTS coil in{one
orientation only (e.g. horizontal or vertical), then the measurements shall be made jwith
the'equipment positioned to obtain that coil orientation;

+ ~Ifthe inductive powering equipment is intended to be used with the IPTS coil in varjous
orientations, then the measurements shall be made twice, with the equipment positigned

to obtain both a horizontal and a vertical orientation of the IPTS coil.

NOTE For induction cooking appliances, see A.9.

A.10.2 IPTS

A.10.2.1 General

This subclause shall apply when the IPTS is the EUT (case 1 from Table A.1 and Figure A.6).

The IPTS shall be operated at least at 90 % of its rated input power and the representative load

shal

| be able to obtain such condition.
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