CISPR 14-1:2020-09(en)

IEC

o
®

CISPR 14-1

INTERNATIONAL
STANDARD

Edition 7.0 2020-09

INTERN

ATIONAL SPECIAL COMMITTEE ON RADIO INTERFERE

&

Q
N

.

N
o
X

colour
inside

Electrq

tools and similar apparatus —
Emission

Part 1

\¢
pmagnetic compatibility — Requirementh' household appliances, electric



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

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The Internjational Electrotechnical Commission (IEC) is the leading global organization that prepares and| publishes

Internationjal Standards for all electrical, electronic and related technologies.

About IEQ publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the

latest editipn, a corrigendum or an amendment might have been published.

IEC publicptions search - webstore.iec.ch/advsearchform Electropedia - www.electropedia.org

The advanped search enables to find IEC publications by a  The world's leading onling~dictionary on electrofechnology,

variety of| criteria (reference number, text, technical  containing more than 22,000 terminological entrie$ in English

committee,}..). It also gives information on projects, replaced  and French, with equjvalent terms in 16 additional|languages.

and withdrgwn publications. Also known as the International Electrotechnical Mocabulary
(IEV) online.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to|date on all new IEC publications. Just Published IEC Glossary < std.iec.ch/glossary

details all npw publications released. Available online andonce 67 000 electrotechnical terminology entries in Hnglish and

a month byl email. French extracted from the Terms and definitions clause of IEC
publications issued between 2002 and 2015. Sgme entries

IEC Custopner Service Centre - webstore.iec.ch/csc have'been collected from earlier publications of IEQ TC 37, 77,

If you wish fo give us your feedback on this publication orneed 86 and CISPR.

further asgistance, please contact the Customer Service
Centre: salps@iec.ch.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://iecnorm.com/api/?name=85a745c257e164fdbe6748dbf5006a04

CISPR 14-1

Edition 7.0 2020-09

INTERNATIONAL
STANDARD

colour
inside

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Electrpmagnetic compatibility — Requirementsfor household appliances, electric
tools and similar apparatus —
Part 1] Emission

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.100.10 ISBN 978-2-8322-8744-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


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

-2- CISPR 14-1:2020 © IEC 2020

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 8
1 ST e o] o 1Y PP PPPR 10
2 NOIMALtIVE FEFEIENCES ...ttt e e e ees 11
3  Terms, definitions and abbreviated terms ... 12
3.1 BN Al e 12
3.2 General terms and definitions ... ..o 13
3.3 Terms and definitions related to click analysis ..........ocooiiiiiiiii 14
3.4 Terms—and-definittons—retatedtotypesofports——————— 15
3.5 Terms and definitions related to parts and devices connected to the EUT.\........ 16
3.6 Terms and definitions related to operating conditions........................y e 17
3.7 Terms and definitions related to toys .......ccooeviiiiiiiii N 18
3.8 Terms and definitions related to IPT ... B e, 19
3.9 Other terms and definitions .........ccoooiiiiiiiii LS 20
3.10 | Abbreviated terms.........cccoioiiiiiiii e o 21

4  Limjfits of disturbances..........ccoooooiiiiii e 22
4.1 General ..o D e 22
4.2 Application of IMitS.......coooiiiiii e e L, 22
4.3 Continuous disturbances.........cocoooivi S 23
4.31 (7= a1 Y S PP P 23
4.312 Frequency range 9 kHz t0 30 MHZ@, ..o e 23
4.3)13 Frequency range 150 kHz to 30"MHz ... e, 25
4.3/4 Frequency range 30 MHz to 47000 MHz ..o e 27
4.3)5 Frequency range 1 GHzZ 106 GHz ... e 29

4.4 Discontinuous disturbanCes .. ... | 30
4.411 General oo e 30
4.4)12 LimitS o e | 30

5 Test equipment and methods of measurement...........coccoeiiiiiiiiiiiciceieeee e 31
5.1 Test EQUIPMENt e 31
5111 G BNl e 31
5.142 MEBSBUMNNG MECEIVEIS ...uiiiiiiiiieii e e | 31
5.1J3 Artificial Mains Network (AMN) ... e 31
5144 Voltage Probe ... L 31
5.1]5 CUITENT ProbE ... | 32
5.1.6 Artificial hand ... 32
5.1.7 Click analyser for discontinuous disturbance ... 32
5.1.8 ADSOIDING ClamMD oo e 32
5.1.9 Radiated emission test Sites ... 32

5.2 Conducted disturbances set-up and measurements ............ccccoeeiiiiiiiiii e 32
5.2.1 Arrangement of the EUT ... 32
5.2.2 Arrangement of the leads at the ports of the EUT ...........cooiiiiiiiin, 34
5.2.3 Arrangement of auxiliary equipment............cooii i 35

5.3 Radiated disturbances set-up and measurements ... 37
5.3.1 GBNEIAL .. 37
5.3.2 Magnetic field strength — 9 kHz t0 30 MHz ..., 37
5.3.3 Disturbance power — 30 MHz to 300 MHz ... 37
5.3.4 Radiated emission — 30 MHz to 1 000 MHz and 1 GHzto 6 GHz ................... 39


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

CISPR 14-1:2020 © IEC 2020 -3-

5.4 Measurement procedures and interpretation of results ...............cooooiiiiiiiinnn. 40
5.4.1 Continuous disturbance ... ... 40
5.4.2 Discontinuous disturbance ... .. ..o 41
5.4.3 E X C P IONS .. 43

6  Operating CoONAItioNS .. .. e e 45

6.1 L= o= ¥ S 45

6.2 MainS OPEratiON ... e 46
6.2.1 Voltage at the AC Mains POt .....ccoiiniiii e 46
6.2.2 Frequency at the AC mains port.... ..o 46

6.3 DC 0P EIAtION oo 46
6.3]1 Battery operation ... e | 46
6.3)2 Operation from a DC supply other than a battery ....................... LT 46

6.4 Speed CONtrOlS....couiiiii e e e 47

6.5 Multifunction equipment ... ..o g e | 47

6.6 Equipment with built-in luminaires..........c.coooiiiiiii 47

6.7 Equipment incorporating IPT functions ... e 48

7  Compliance with this document ..o T e 48
8  Measurement uncertainty ......cooooiiiiiiiiii G e 48
9 Tei (1= 0T S SO PRPRRNPRUP FUPR 48
Annex A (normative) Standard operating conditions andynormal loads for specific

1= 1811 o 2.0 1= [ 1 S NN PSP FPRS 68

A1 Motor operated equipment for household*and similar purposes ..............c.....}eeenee. 68
A 11 Vacuum ClEANEIS . ... N T e e 68
A.1]2 oo ] g o To] 1= o 1Y o T PR FRT 69
A.113 Coffee grinders and coffeefmakers .........cocoeeeiiiiiiiiiiiiiiiiiieieieeeeeee e 69
A.1l4 Kitchen machines ... e | 69
A.115 Personal care appliances with a motor.............coooiiiiiiiiiii e 69
A.116 F AN S L N e [ 70
A7 Extractors andrange hoods .........ccooviiiiiiiiiii e 70
A.1|8 Hair-dryers,sfah heaters ..........ccooiiiiiiiiiii e L, 70
A.119 Refrigenators and freezers ..o 70
A.1110 Washilg MacChinesS.......cc.oiiiiii e eea e e 70
A 111 DISAWASNErS ..o L 71
A112 TUMDIE AIYErS ..o L 71
A.1(13 Centrifugal dryers ......ooiviiii e | 71
A. 1114 Razors and clippers oo oo oo oo e 71
A.1.15 SEWING MACNINES ... it 71
A.1.16 Electro-mechanical office machines............... 71
A.1.17 PrO EC OrS et 72
A.1.18 MilKiNG MaCRhiNES ... 72
A.1.19 L= 1YY o T o 410 1= 72
A.1.20 Air conditioning eqUIPMENt. ... .o 72

A.2 ] =Yoo (o Yo -3 74
A.2.1 GBNEIAL L. s 74
A.2.2 Handheld (portable) motor-operated t00lS........ccovviiiiiiii e, 74
A.2.3 Transportable (semi-stationary) motor-operated tools............cccooiiiiiiiiiinnn. 74
A.2.4 Soldering equipment, soldering guns, soldering irons and similar .................. 74

A.2.5 GlUE GUNS e et 75


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

-4 - CISPR 14-1:2020 © IEC 2020

A.2.6 HeEat QUNS oo 75
A.2.7 P OW BT StaPIErS .. e 75
A.2.8 ST o] = |V U1 S PP 75
A.2.9 INternal VIDrators ... 75
A3 Motor-operated electro-medical apparatus ..o 75
A.3.1 GBNEIAL ..t 75
A.3.2 Dental drills ... 75
A.3.3 SAWS AN KNIVES ..ot e e e e e 75
A.3.4 Electrocardiograms and similar recorders ...........cooiiiiiiiiiiii i 75
A.3.5 P UM DS e e 76
A.4 [Efectricat eatmy equipmenmt i e 76
A.4{1 General ... T 76
A.412 Hobs and hotplates.........coooiiiiiii e L 76
A.413 Cooking pans, table-type roasters, deep-fat fryers.................. % e, 76
A.4]4 Feed boilers, water boilers, kettles and similar boilers ...... . ..............l........ 76
A.415 Instantaneous water heaters..........c..cooiiiii T 76
A.416 Storage heaters ... 76
A.417 Warming plates, boiling tables, heating drawers, heating cabinets........|........ 77
A.4]18 Cooking ovens, grills, waffle irons, waffle grillsCyr ..o 77
A.419 T0ASEErS «oieie e A e e 77
A.4110 Ironing Machines .......coooviiiiiii e S e 77
A.4(11 Clothes IrONS ..o e A e | 78
A.4112 V2= 1o 0T g I o F=Tod (€= Yo 1= = e PRUPR IUP 78
A.4113 Flexible electrical heating equipMent ..o e, 78
A.4{14 Air convection room heaters ..o e 78
A.4{15 RiICE COOKEIS. .. T e [, 79
A5 Thermostats ... e e 79
A.511 General ..o e | 79
A.5|2 Thermostatically.controlled three-phase switches ................oo . 80
A.513 Thermostats - Alternative procedure to that specified in A.5.1..............|........ 80
A.6 Automatic goodsrdispensing machines, entertainment machines and similar
EQUIPM N e e 81
A.6{1 General ..o e | 81
A.6}2 Automatic dispensing machines...........coooiiiiiiiiii e e 81
A.6(3 JUKE DOXES e e 81
A.6l4 Automatic entertainment machines incorporating a winnings-payout
mechapisi—————————————— e 81
A.6.5 Automatic entertainment machines with no winnings-payout mechanism ....... 82
A7 Electric and eleCtroniC tOYS . ... 82
A.71 GBNEIAL L. s 82
A7.2 Operating CoNAitioONS ... oo 82
A.8 Miscellaneous eqUIPMENT ... ... e 83
A.8.1 Time switches not incorporated in equipment............oooiiiiiiiiiiii e 83
A.8.2 Electric fence €Nergizers ... 84
A.8.3 Electronic gas igniters . ..o 84
A.8.4 INSECE KillErS . e 85
A.8.5 Personal care appliances without a motor.............cooiiiiii 85
A.8.6 AN ClBANEIS .. e 85

A.8.7 Steam generators and humidifiers ... 85


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

CISPR 14-1:2020 © IEC 2020 -5-
A.8.8 Battery chargers other than IPT chargers ... 86
A.8.9 External Power Supplies (EPS).......iiiii e 86
A.8.10 Lifting devices (electric hoiStS) ..o 86
A.8.11 RODOLIC @QUIPMENT ... e 87
A.8.12 Other robotic equipmMeNnt ... 89
A.8.13 L0 (o T PP 89
A.9 Induction cooking applianCes ........oooiiiii 89
A.9.1 GBNEIAL .. 89
A.9.2 Operating conditions for EUT with fixed cooking zone(s).........cccovvveviiniinnnnnin. 89
A.9.3 Operating conditions for EUT with many small coils............cc.ccoiiiiiiiiin. 90
A.10 ' ' T T f [AaNCeS ] 90
A.1D.1 General ... T 90
A.1D.2 L I PR 2 [h-dUP PO 90
A.1D.3 0 PP SRR P 91
A.1D.4 L I SRS NSRS R 91
A.11| Operating conditions for particular equipment and integratedwarts ..............|........ 92
A1 Integrated starting switches, speed controls, etc.... Lot 92
A.111.2 Regulating controls and external power controller. .. ......c.ccooveviiiiii e, 92
A.1p.3 Equipment operated from External Power Supplies (EPS) ...................foe 93
A.1p.4 Remote controls and timers ... S 93
Annex B (normative) Click rate of special equipment... S e, 101
Annex ( (informative) Background information on the-measurement of discontinuous
AiStUrDANCES/CIICKS oviiieiie e R et e e e et et e et e et e et e eaneens | 102
C.1 General. .. e | 102
C.2 Additional recommendations for the use of an oscilloscope............cc.cooe e 102
C.3 Additional recommendations for‘the application of exceptions......................f...... 103
C4 Example for the use of the upper quartile method ................coooii e, 103
C.5 Background information.@bout the minimum observation time ......................]...... 106
Annex [ (informative) Statisticallevaluation ...............o 108
D.1 LT =Y 1= = T PPN P 108
D.2 Method based'on a general margin to the limit..................cooo e, 108
D.3 Test basedvon the non-central ¢-distribution ... 109
D.4 Test based on the binomial distribution ... 110
D.5 Larger8ample SiZe.......ooiuiiiiiiii e | 111
271 o] [T Yo - Yol s Y PP UPTPTUPTPTRUPTPTRPY PUPPI 112
LT LU T I | I (=Y o o = PP 21
Figure 2 — Examples of test configuration ... 22
Figure 3 — Examples of discontinuous disturbances whose duration and separation
meet the definition of CHICKS (S€€ 3.3.3) . iun i 50
Figure 4 — Examples of discontinuous disturbance whose duration or separation do not
meet the definition Of CHCK ... e 51
Figure 5 — Flow chart for emission measurements of mains operated equipment in the
frequency range from 30 MHZ t0 1 000 MHzZ ... 52
Figure 6 — Flow chart for emission testing of battery operated equipment in the
frequency range from 30 MHz t0 1 000 MHZ ... 53
Figure 7 — Flow chart for emission measurements in the frequency range from 1 GHz

B0 B GHZ .. e e 54


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

-6 - CISPR 14-1:2020 © IEC 2020

Figure 8 — Flow diagram for the evaluation of discontinuous disturbance, based on

MEASUNING the ClICKS L.e i et e e e e e e e e e e aaenns 55
Figure 9 — Flow diagram for the evaluation of discontinuous disturbance, based on

counting the switching OpPerations ... 56
Figure 10 — Artificial hand — RC element..........cooniiiiii e 57
Figure 11 — Application of the artificial hand — Portable electric drill.....................coooiiiill 57
Figure 12 — Application of the artificial hand — Portable electric saw .....................L 58
Figure 13 — Cable DUNAIING ... e 58
Figure 14 — Voltage probe measurement for mains powered EUT ...........coooiiiiiiiiiiiiininennns 59
Figure 15 — Radiated emission — Location of the EUT on the turntable and measuring

AISTANCE. ... e e e e (O [ 60
Figure 16 — Radiated emission — Example of test set-up for table-top EUT ......... (N ... 60
Figure 1|7 — Radiated emission — Example of test set-up for table-top EUT ....h.."o..fi. 61
Figure 18 — Radiated emission — Example of test set-up for table-top EUT, (top view) ..|........ 61
Figure 19 — Radiated emission — Example of test set-up for floor standing EUT ...........J........ 62
Figure 20 — Radiated emission — Example of the test set-up for an EJT made of

multiple ftable-top parts ... 63
Figure 21 — Radiated emission — Example of the test set-up faryan EUT in SAC or

OATS, made of a combination of table-top and floor standing parts .........ccooocoveivei e, 64
Figure 2P — Radiated emission — Height of the EUT inthe FAR.........ccoooiiiiiiin b, 65
Figure 23 — Example of test setup for disturbance voltage measurements on table-top

EUT (horizontal RGP) ... et e e et et e e e [ 66
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)|........ 66
Figure 2b — Example of disturbance voltage measurement arrangement for floor

standing EUT(S) . ovvviviiiiiie 3 e 67
Figure A.1 — Arrangement for measurement of the disturbance voltage produced at the

fence pqrt of electric fence energizers (see A.8.2) ..o e 95
Figure A.2 — Measuring arrangement for toys running on tracks.........c...ccooooiinn b, 96
Figure A.3 — Radiated emission — Test set-up for floor operated vacuum cleaner.........|........ 97
Figure A.4 — Example of-an idle roller for the measurement of radiated emissions of

FODOtIC Qleaners . i e e 97
Figure A.5 — Melasurement arrangement for two-terminal external power controller......|........ 98
Figure A.6 {(Applicable cases for testing equipment making use of IPT ..................... b 99
Figure A.7\~ Setup for operation of the mobile part on a test surface other than

POIIZONEAL . . s 100
Figure C.1 — Discontinuous disturbance at i.f. reference level and QP output, as shown

in CISPR 16-1-1:2015, Table 17, test pulSe 1 .. .o 102
Figure D.1 — Unit to unit variation of sub-range maximum .................ccooiiiiiii i 110
Table 1 — Application of limits ... e 23
Table 2 — Disturbance voltage limits for the AC mains port of equipment with active IPT

L0 1 T 1 0 B 24
Table 3 — Magnetic field strength limits ..o 24
Table 4 — Limits for the magnetic field induced current..............cooiiiiiiiiiiiii e, 25
Table 5 — General lImits ... e 26

Table 6 — Limits for the mains port of motor operated tools ..o, 27


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

CISPR 14-1:2020 © IEC 2020 -7-

Table 7 — Disturbance power limits — 30 MHz to 300 MHz ... 28
Table 8 — Reduction applicable to Table 7 limits ..., 28
Table 9 — Radiated disturbance limits and testing methods — 30 MHz to 1 000 MHz.............. 29
Table 10 — Required highest frequency for radiated electric field strength

aT=TE R =0 o T=T oL PP 29
Table 11 — Radiated electric field disturbance limits and test methods — 1 GHz to 6 GHz...... 30
Table A.1 — Types of EUT, operating modes and test setup ......ccocoooiiii i, 90
Table B.1 — Application of factor f for the determination of the click rate of special

1= U T o .4 1= o | 101
Table C.1 — Discontinuous disturbances recorded during the first run at 500 kHz................ 104
Table CJ2 — Discontinuous disturbances recorded during the second run at 500 kHz\..;|...... 105
Table CJ3 — Discontinuous disturbances recorded during the first run at 1,4 MHz)/ ... ]...... 105
Table CJ4 — Discontinuous disturbances recorded during the second run at 1,4MHz .. .|...... 106
Table C|5 — Examples of minimum observation time .................cooo 0 e e, 107
Table D)1 — Values of the coefficient Kg as a function the sample size).....................[...... 108
Table DJ2 — General margin to the limit for statistical evaluation .«=.x7.......... ]l 109
Table DJ3 — Factor k for the application of the non-central ¢-distribution.......................|...... 109

Table DJ4 — Application of the binomial distribution..........c%. oo e, 111



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

1

2)

3)

4)

5)

6)
7)

8)

9)

The In
all nat

-8 - CISPR 14-1:2020 © |

INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

ELECTROMAGNETIC COMPATIBILITY —
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

art1-Emission

EC 2020

FOREWORD

co-opdration on all questions concerning standardization in the electrical and electronic fields. To th
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y Available Specifications (PAS) and Guides (hereafter referred to~as “IEC Publication(

Standgrdization (ISO) in accordance with conditions determined by agreement between the two organ
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tion to other activities, IEC publishes International Standards, Technical Specifications, Technicgl Reports,
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ption is entrusted to technical committees; any IEC National Committeeninterested in the subject|dealt with
rticipate in this preparatory work. International, governmental and non-governmental organizatigns liaising
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Hamage of anywnatire whatsoever, whether direct or indirect, or for costs (including legal
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L National
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ment services and, in some_areas, access to IEC marks of conformity. IEC is not responsible for any

perts and
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fees) and
blications.

cations is

pn is'drawn to the possibility that some of the elements of this IEC Publication may be the subjegdt of patent

The International Standard CISPR 14-1 has been prepared by subcommittee CISPR/F:
Interference related to household appliances tools, lighting equipment and similar apparatus,
of IEC technical committee CISPR.

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.

This puljlication has been drafted in accordance with the ISO/IEC Directives, Part2.
A list of gll parts in the CISPR 14 series can be found on the IEC website under the gen
Electromagnetic compatibility — Requirements for household appliances)\électric td
similar dpparatus.

The conmittee has decided that the contents of this publication will‘remain unchanged
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data r
the spedific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replgced by a revised edition, or

e amended

eral title
ols and

until the
plated to

IMPOR
that it
of its d

TANT — The 'colour inside' logo on the cover page of this publication i
contains colours which are considered to be useful for the correct unders
ontents. Users should therefore print this document using a colour print

hdicates
ptanding
er.
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ELECTROMAGNETIC COMPATIBILITY -
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

Part 1: Emission

1 Scope

This part of CISPR 14 specifies the requirements that apply to the emission of radio-~fr
disturbapces in the frequency range 9 kHz to 400 GHz from appliances, electric tool§)an
apparatys as defined below, whether powered by AC or DC (including a battery),

This dodqument is applicable to the following equipment:

e household appliances or similar equipment;

NOTE 1

Fxamples are equipment used:

—h

apsociated buildings, the garden, etc.;

—h

gr typical housekeeping functions in shops, offices, commereial and other similar working enviro

o

h farms;

O

clients in hotels and other residential type environments;

—h

gr induction cooking or air-conditioning, either in reSidential or commercial environments.

e electric tools;

NOTE 2

Examples of electric tools include electri¢ motor-operated or electromagnetically driven hand-

transportaple tools, lawn and garden machineryt

e similpr apparatus.

NOTE 3

Fxamples are:
ternal power controlfers.using semiconductor devices;

otor-driven electro-medical equipment;

brsonal care,and beauty care appliances;

e
m

electric/electronigtoys;

p

aptomatic-goods-dispensing machines;
e

hteftainment machines;

clreorslide-proiectors:
Ld J ’

gr typical housekeeping functions in the household environmentx which includes the dwelliy

equency
d similar

g and its

hments;

held tools,

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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Excluded 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
scope of CISPR 15;

— information technology equipment, e.g. home computers, personal computers, electronic copying
under the scope of CISPR 32;

under the

machines

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

— mains communication devices, as well as baby surveillance systems;

— 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;

—  agfc welding equipment.
— equipment intended to be used only on a vehicle, ship or aircraft;
— equipment used only in industrial environment
— the dffects of electromagnetic phenomena relating to the safety,of{the equipment.

Multifun¢tion equipment may be required to comply with clauses-in this and other standards.

The detgils are given in 6.5.

The emigsion requirements in this document are not intended to be applicable to the inf

entional

transmigsions from a radio transmitter as defined by the ITU including their spurious emissions.

2 Normative references

The follqwing documents are referred to in\the text in such a way that some or all of thei
constitufes requirements of this document. For dated references, only the edition cited
For undated references, the latest “edition of the referenced document (includ
amendmnlents) applies.

CISPR 16-1-1:20151, Specification for radio disturbance and immunity measuring af
and methods — Part 1-1;7Radio disturbance and immunity measuring apparatus — M
apparatys

CISPR 16-1-2:2014;-Specification for radio disturbance and immunity measuring appar
methodq — Part4-2: Radio disturbance and immunity measuring apparatus — Coupling
for conducted disturbance measurements

CISPR 16<-2:2014/AMD1:2017

content
applies.
ing any

bparatus
basuring

atus and
devices

CISPR 16-1-3:2004, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-3: Radio disturbance and immunity measuring apparatus — Ancillary

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

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
sites for radiated disturbance measurements

and test

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

CISPR 16-2=3720167/AMD 172019

CISPR 16-4-2:2011, Specification for radio disturbance and immunity measuring-apparatus and
methodq — Part 4-2: Uncertainties, statistics and limit modelling — Measurement_instrumentation
uncertaipty

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

CISPR [32:2015, Electromagnetic compatibility of multimedia- equipment - Emission
requirements
IEC 600p0-161:1990, International Electrotechnical ~\Vocabulary (IEV) - Part 161:

Electromagnetic compatibility

IEC 600p0-161:1990/AMD1:1997
IEC 600p0-161:1990/AMD2:1998
IEC 600p0-161:1990/AMD3:2014
IEC 600p0-161:1990/AMD4:2014
IEC 600p0-161:1990/AMD5:2015
IEC 600p0-161:1990/AMD6:2016
IEC 600p0-161:1990/AMD7:2017
IEC 600p0-161:1990/AMD8:2018
IEC 600p0-161:1990/AMD9:2019

IEC 610D0-4-20:2010, Electromagnetic compatibility (EMC) - Part 4-20: Testlng and
measurgment techniques.—)Emission and immunity testing in transverse electromagnetfc (TEM)
waveguides

IEC 610D0-4-22;2040, Electromagnetic compatibility (EMC) - Part 4-22: Testlng and
measurgmenttechniques — 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 :nh—u The e\unt A-aRder-test-cahn-be-Frade-by-oRre-ormore-EUFs—and-can-atlso-Hrehrae-athdary _’quipment

RaeE-0Yy-6+ 0 Hee-athdHatry

(see 3.5.5). See Flgure 2 for examples of systems under test as part of the test configuration.

3.2.3
referen¢e ground
reference potential connecting point

Note 1 to entry: There can only be one reference ground in a conducted disturbanceymeasurement systgm.

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

3.2.4
referenge ground plane
RGP
flat, confluctive surface that is at the same electric potential as reference ground, which is used
as a commmon reference, and which contributes to a'reproducible parasitic capacitance|with the
surroundings of the EUT

Note 1 to entry: A reference ground plane is needed’for the measurements of conducted disturbances, gnd serves
as reference for the measurement of unsymmetrical, and asymmetric disturbance voltages.

Note 2 to g¢ntry: In some regions, the term_‘reference earth’ is used in place of ‘reference ground’.

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

3.25
common mode absorption device
CMAD

device applied on cables leaving the test volume in radiated emission measurements tp reduce
the compliance ungertainty

[SOURQE:, CISPR 16-1-4:2019, 3.1.7, modified — "Radiated disturbance" repladed with
"radiated ‘emission".]

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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3.3 Terms and definitions related to click analysis

3.3.1

switching operation
operation of opening or closing a switch or contact

Note 1 to

entry: Switches can be mechanical (including electro-mechanical relays) or electronic (

transistors).

Note 2 to entry:

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 contr
determined rate (e.g. as part of automatic program controls).

thyristors,

Switching operations are used to control/enable the operation of a device/load (e.g. a motor or a

ol) or pre-

Note 4 to
disturband

3.3.2
discont
impulsiv
caused

Note 1 to
repetition
(e.g. click

Note 2 to
motors) b

3.3.3
click

discontinuous disturbance, having an amplitude-exceeding the quasi-peak limit for co

disturba
precedir
from the
instanta

Note 1 to

Note 2 to
Examples

Note 3 to
meet this

3.3.4

i.f. refenfence level

correspd

entry: The occurrence of switching operations is not necessarily associated with the~gen
es classified as clicks (see 3.3.3 definition)

nuous disturbance
by switching operations

entry:  The spectral density of discontinuous disturbances is broadbahdj Their subjective effect
rate, duration and amplitude. These parameters are captured with¢suitable time domain instry
analyser).

entry:  Other impulsive disturbances appear as broadband-(e.g. those generated by commutatig
t the repetition rate is higher than that typical of switching©perations.

hce, the duration of which is not longer than 200 ms and which is separate
g or subsequent disturbance by _at'feast 200 ms, where the durations are def
signal which exceeds the i.f.(reference level of the measuring receiver or

heous peak signal which exceeds the quasi-peak limit for continuous disturbar

entry: A click can comprise‘one or more pulses, see 4.4.1.

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

bentry:  Under certain conditions, some kinds of disturbances are considered as clicks even if t
Hefinition (see 5.4.3).

nding value on the intermediate frequency output of the measuring receiv

eration of

b disturbance that appears as an abrupt and transitory increase of the disturbance level

aries with
mentation

nin brush

htinuous
i from a
ermined
rom the
ce

Figure 3.

hey do not

er of an

unmodu

n 1 H alt H 1 bt ol 1 H [ N . [y 4l
dlTU STTusUIUdl Siylial Wil prouutvcs d YuUdsi=pTdi MU atiuim ©Tyudl tU ic

continuous disturbance

3.3.5
click ob
T

servation time

time used for the calculation of the click rate

Note 1 to

Note 2 to entry:

limit for

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.

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

The observation time T can be further distinguished as T, observation time for the measurement
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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

variable limit 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 far\gontinuous
disturbandes 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

3.41
port
physicallinterface of the system under test through which-electromagnetic energy progdagates

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

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

3.44
auxiliary port
port usef for connection to)an auxiliary equipment

Note 1 to entry: Wired\network ports are not included in this definition.

3.4.5

wired network-port

point of|cénnection for voice, data and signalling transfers intended to interconnedt widely
dispers rect-connestiontoa-single—userormulti-usercommunication-Aetwork

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).

3.5.2

non-extendable wiring
arrangement whereby the length of electrical wire connected to a port cannot-be easily
increasgd by the user

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

— permapently attached to equipment or devices at both ends,

— attached using special tools,

— conneg¢ted using couplers that are not generally available to members of the public,
— fitted with connectors specifically designed for use only with a particular modehof equipment/apparatus,

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

3.5.3
ancillary equipment
transduder or other equipment connected to a measuring receiver or (test) signal genernator and
used in the disturbance signal transfer between the*EUT and the measuring or test equipment

EXAMPLH Current probes, voltage probes, antennas, ‘coaxial cables, filters, attenuators and artifi¢ial mains
networks.

[SOURQE: CISPR 16-2-3:2016/AMD1:2019, 3.1.2, modified — Addition of "or other eqliipment"
in the dgfinition and example added.]

3.5.4
associated equipment
AE
equipmgnt that is not part-of the system under test but needed to exercise and/or mopitor the
EUT

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

3.5.5

auxiliary-equipment
AuxEq
peripheral equipment that is part of the system under test

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.
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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
specified in the relevant test conditions

Note 1 to gntry: Examples are a resistive load or a battery used to load a battery charger at its output'tgrminals, a
resistive Ipad connected to a secondary coil to exercise an IPTS or a real IPTC. It is common that a representative
load is an|apparatus commercially available or specified by the manufacturer in the instructions fer\use.

3.5.9
represeptative source
apparatys which is not provided (sold) with the equipment but it is used’to power the EJT at its
rated vo|tage in order to obtain the relevant test conditions

Note 1 to gntry: Examples are an EPS or an inductive power source (IPTS)q

Note 2 to|entry: This is generally an apparatus commercially availabler or specified by the manufactyrer in the
instructiorys for use.

3.6 Terms and definitions related to operating conditions

3.6.1
mains operated equipment
equipmgnt which is not battery operated equipment

3.6.2
battery pperated equipment
equipmgnt which is operated only.from batteries and cannot perform its intended functipn when
connectéd to the AC mains supply, either directly or via an external power supply (EP$) unit

3.6.3
mains oILperation
condition where the_&quipment is powered from the AC mains supply either directly|or via a
dedicatdd external power supply to perform its intended function(s)

Note 1 to entry;~ €harging batteries from the AC mains supply is mains operation.

3.6.4
battery operation

condition where the equipment is powered only from batteries and there is no provision for 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

equipm ntwhich can nerform its intended functions when sunnlied with direct current
Ll Ll o

Note 1 to|entry: DC powered equipment are typically powered from DC supplies as energy stdragée (patteries),
AC/DC poper converters or DC distribution networks.

Note 2 to ¢ntry: Examples of intended functions are the operation of motors and charging of.internal batjeries.
3.7 Terms and definitions related to toys

3.71
toy
equipmgnt 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, eléctronic circuits and their combination.

Note 2 to ¢ntry: The supply voltage of a toy can be provided by abattery or by means of an adapter or a tqansformer
connected 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

3.7.3
transfoimer toy
toy which is connected to the supply mains through a transformer for toys and using the supply
mains a$ the only source of €lectrical energy

3.7.4
dual supply toy
toy which can be ©Operated simultaneously or alternatively as a battery toy and a trapsformer
toy

3.7.5
battery box
compartment 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

3.8.1
inductive power transfer
IPT

transfer mmmmwmmmmmw when
these arg placed in physical contact or in close proximity to each other, but are natyelectrically

connecte¢d

Note 1 to pntry: Examples of functions that can make use of IPT are cooking, heating andicharging. Seg Figure 1
for a visugl description of IPT terms.

3.8.2
IPT soufce
IPTS
apparatys 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 fentry: An IPTS can be made by one or more parts(e:g. when using an external power supply as first
energy copversion stage).

3.8.3
inductive powering equipment
IPTS used for the purpose of powering or-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
inductign cooking appliance
IPTS used for the purpose~of cooking or heating food contained in a suitable IPTC

3.8.5
IPT client
IPTC
apparatus ordevice which receives electric energy through IPT

s T HP N k. P H 4l 4+l H S &l P 4 r'H £ bl |H s s ke
Note 1 to entrp—TFheenergy-mightbeusedtopowerdirecty-the-ntended-functonsof-the—ctent—stored—n 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.

3.9.2

active electronic circuit
electronic circuit containing electronic components switching at a variable or fixed rate
(switchinpg/ctock frequency)

Note 1 to| entry: Active electronic circuits comprise components such as transistors, thyristers, djgital ICs,
microprocgssors, and oscillators. An LED display circuit connected to a battery is not an active’eléctronic circuit if
the current is limited only by a resistor or by a transistor operating linearly, but it is an active electronic circuit if the
current is pulsed.

Note 2 to entry: According to the switching rate and to the measurement bandwidth,.the spectral distribution of the
disturbande generated by active electronic circuits appears as either broadband or-narrowband.

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

3.9.3
robotic equipment
equipmgnt capable of performing its intended use by €hanging its position or the position of its
parts without human intervention

Note 1 to eéntry: The movements can be within a limited space, a pre-programmed space, or a space self{controlled
by the eqipment.

3.94
robotic cleaner
robotic gquipment capable of performing the functions of a cleaner

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

Note 1 to entry: Robotic clearerstypically consist of two parts:
— a battpry powered mobile_part that performs the cleaning function (cleaning unit), and

— a stafionary dockjng:station which could, for example, provide battery charging, data processing| and dust
remoVal from the 'mobile cleaner.

3.9.5
radio transmitter
device producing radio-frequency energy intended to be radiated by an anienna, 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

AE
AMN
AuxEq
DC
EMI
EPS
EUT

Alternating current
Associated equipment
Artificial Mains Network
Auxiliary Equipment

Direct current
ElectroMagnetic Interference
External Power Supply
Equipment Under Test

FAR
FSOATS
i.f.
IPT
IPTS
IPTC
IPTE
OATS
SAC
RBW
RGP
RF
VBW

Fully Anechoic Room

Free Space Open Area Test Site
intermediate frequency

Inductive Power Transfer
Inductive Power Transfer Source
Inductive Power Transfer Client
Inductive Power Transfer Equipment
Open Area Test Site

Semi Anechoic Chamber
Resolution Band Width
Reference Ground Plane

Radio Frequency

Video Band Width

Power

IPT
supply [ NN b >
—_—» \PTS IPTC
- - - - >
Control
- Inductive powering equipment - Inductive power transfer client
receiving power for direct
operation and/or charging
Power
gupply IPT
—_— PTS - TP TC
- Induction cooking appliance - Cooking vessels (see A.9)

IEC

Figure 1 — IPT terms
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Boundary of the test environment for conducted

Measurement receivers or radiated tests, as specified by the relevant
and disturbance analysers test method (e.g. test chamber or SAC)
F= e e e e e e e e === =

Test
environment

System under test

AE [ !
Data
| cable
EUT AuxEq
Power supply TS
cable
—————————————————— -l
R e e T TR PR LR . Auxiliary cable
i Measurement receivers (e.g. DC power, control/signat, USB)
and disturbance analysers Data cable (e.g. Ethernet)
Fm————— U
L

Test
environment

System under test

|
t
1
I
|
I A
1
|
|
1

AE

AuxEq BUT
Auxiliary
cable

Data
cable

Power supply

IEC

Figure 2 — Examples of test configuration

4 Limlits of disturbances

41 G

Radio d
extensio

Ifitis ev
that a c
relevant

eneral

sturbance limits’are given in the frequency range 150 kHz to 6 000 MHz,
n down to, 9%kHz for specific types of equipment.

dent from the construction, electrical characteristics and intended use of the eq
brtain/measurement is not necessary, the equipment is deemed to comply

with an

uipment
with the
ification

regdirements without testing. The test report shall include the engineering jus

to support these exclusions from testing.

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
certain 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 vglltsat.e Radiated disturbances
9 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 R N R . R
listed below
Tools
:E;_Fjipment sing . N o . o . o
Electric fenge
) d ° ° ° ° °
energisers
Toys © . . . . °

a8 The linjits of Table 5 and Table 6 could be applicable to discontinuous disturbarces (see 4.4.2.2).

b

For ex¢mption and exceptions, see 4.4.1 and 5.4.3.

¢  For mgins operated equipment, if certain conditions are met, the disturbance power test may be |applied in
alternative to the radiated disturbance test (see 4.3.4.2 and Figure/5),

€ Certair| toys are deemed to comply with the requirements of<this document without testing (see A.7.1).

For wired network ports, see 4.3.3.7.

For eldctric fence energisers the disturbance voltage test is applied according to 4.3.3.5.

4.3 Cpntinuous disturbances

4.3.1 General

Continugus disturbances shall be assessed in accordance with the methods and limifs of this
subclauge using the test equipment specified in 5.1.

NOTE Céntinuous disturbances can be either: broadband, caused by switching devices such as npechanical
switches, pommutators and\semiconductor regulators; or narrowband, caused by electronic control devicgs such as

microproc PSSOrsS.

4.3.2 Frequency range 9 kHz to 30 MHz

The requliiements and the tables contained in this subclause shall apply only to equipment and
I I e tPFf ; o — X 2. teeHin 6.7,

apparat f

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.
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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 _
102 to 92 90 to 80
nnr‘rnacing |inn:|r|\]l with Ingarifhm of Frnqllnnr‘\/ from
0,150 fto 0,5
72 to 62 62 to 52 66 to 56 56 to 46
0,5i05 56 46 56 46
5 tg 30 60 50 60 50

The lowdr limit applies at the transition frequencies.

If the qupsi-peak measurements meet the average limit, the EUT 'shall be deemed to meet both
limits and the measurements using the average detector need(hot be carried out.

Table 3 — Magnetic field strehgth limits

Limits at 3 m distance P
Fréquency range

Quasi-peak
MHz
dBupA/m
(,009 to 0,070 69
DPecreasing linearly with logarithm of frequency from
(,070 to 0,150 9 Y 9 a y
69 to 39
Decreasing linearly with logarithm of frequency from
0,150 to 4,0
39to3
4,0 to 30 3

a8 The measurements_are performed at 3 m distance with a small loop antenna (e.g. 60 cm) as described in 4.3.2
of CIBPR 16-1-4:2019.

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

Curreg
orien

¢ Currdg
orien

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
0,150 to 30
58 to 22 ‘ 76 to 40
a8 The measurements shall be performed using the 2 m large loop antenna system (LLAS) as describpd in 4.7
and Annex C of CISPR 16-1-4:2019.

nt induced by the horizontal component of the magnetic field, which is measured with the two
ed LLAs of the LLAS.

nt induced by the vertical component of the magnetic field, which is measured“with the hor
ed LLA of the LLAS.

ertically-

zontally-

The test

4.3.3
4.3.3.1

Disturbance voltages shall be measured in accondance with Clause 5 at each applicg

with res
with Cla

4.3.3.2

The limi
mains p

Howeve

4.3.2 ar¢ applicable to the"EUT.

4.3.3.3

On auxi
method

report shall state which method was used and which limits were applied.
Frequency range 150 kHz to 30 MHz

General

bect to the reference ground. Disturbatice currents shall be measured in acg
ise 5 on the relevant leads.

Mains port

s in columns 2 and 3 of.T@able 5 shall be met on the phase(s) and the neutr
prt of all equipment excépt for electric tools. For electric tools, see 4.3.3.4.

, the limits in Tabte.5 for the mains port shall not apply if the mains port limits

Auxiliary ports

may,~“be selected for testing, the corresponding limits given in columns

ble port
ordance

al of the

given in

iarysports, either the disturbance voltage or the disturbance current measjurement

4 to 7

of Table

o

However, these limits do not apply to:

a) ports of equipment or auxiliary equipment that do not contain active electronic circuits or

brus

h motors

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

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

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

e) ports which are not necessary for the intended functions of the EUT and which are not in

oper

ation 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
impedance 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

43.3.4

5 applicable to the type of port being tested shall be met.

Tools

For motor operated electric tools the limits for the mains port are given in Table 6. However,
the limits in Table 6 shall not apply if the mains port limits given in 4.3.2 are applicable to the

EUT.

The power ratings given in columns 2 to 7 of Table 6 relate only to the rated power

motor.
heating
selectin

For port

4.3.3.5

The batt
ports an

The inst

he power taken by resistive loads of the EUT (for instance the powelr use
lements in an electric blower for plastic welding) is disregarded forthe pu
the limits.

5 other than the mains port, 4.3.3.3 shall apply.

Electric fence energisers

ery port and the fence port of electric fence energisérs shall be considered as
d the relevant limits applied.

uctions for use of electric fence energizers should instruct the users to avoid d

points siyich as touching vegetation or broken fence wires.

NOTE 1
particular

NOTE 2

High-voltage discharges from electric fence wires to the surrounding can act as source of distur]
o radio and telecommunication networks:

An example of instruction is: “Caution: Arcing on the fence will cause radio interferences. Vege

other cauges of arcing must be removed andmaintained.”

P of the
j by the
rpose of

auxiliary

scharge

bances, in

tation and

4.3.3.6 Limits
The genleral conducted emission limits of Table 5 and Table 6 shall apply, unless ofherwise
stated ir] this document:
Table 5 — General limits
Frequehcy Mains ports Auxiliary ports
rangF Disturbance voltage Disturbance voltage Disturbance cufrent
1 2 3 4 5 6 7
MHz Quasi-peak Average Quasi-peak Average Quasi-peak Average
dBuVv dBuVv dBpVv dBpVv dBuA dBuA
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
0,50to 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<T700W 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
dBpV dBpV dBpV dBpV dBpV dBpV
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
0,35t0 5 59 49 63 53 69 59
5to 30 64 54 68 58 74 64
The lowdr limit applies at the transition frequencies.
Key
P = rated power of the motor only.
If the qupsi-peak measurements meet the average limit, the EUT shallbe deemed to meet both
limits and the measurements using the average detector need not be carried out.
4.3.3.7 Wired network ports
Wired nletwork ports shall meet the requirements of /CISPR 32:2015 and the applicable
disturbapce limits for class B equipment in the frequeney range 150 kHz to 30 MHz.
4.3.4 Frequency range 30 MHz to 1 000 MHz
4.3.4.1 General
EUT and auxiliary equipment that do not contain active electronic circuits or brush mqtors are
deemed|to comply with the requirements of this document in the frequency range 30 MHz to
1 000 MHz without testing. See alse’4.1.
For mains operation, the assessment procedure of 4.3.4.2 shall be applied.
For batt¢ry operation, the assessment procedure of 4.3.4.3 shall be applied.
Equipmgnt whichis-capable of both mains and battery operation shall be assessed in the mains
operation modexonly if all intended functions can be performed in this mode.
4.3.4.2 Mains operation

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

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 given
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 the
frequency range from 300 MHz to 1 000 MHz without further testing if both conditions 1) and
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;

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

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.

4.3.4.3 Battery operation

The EUT shall comply with the limits in Table 9 for the frequency range from 30| MHz to
1 000 MHz (see also Figure 6).

4.3.4.4 Disturbance power limits

The disthrbance power limits in Table 7, and where relevant, in Table 8.shall be appligd.

Table 7 — Disturbance power limits — 30 MHz t0-300 MHz

Frequercy General Topls
rangeg P<S700W 700-W. < P<1000W P>100pW
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 dBpW
Increasing_ linearly with the frequency from:
30 to 390
45 to 55 35 to 45 45 to 55 35 to 45 49 to 59 39 to 49 55 to 65 U5 to 55
Key
P = ratefd power of the motor only.

If the qupsi-peak measurements meet the average limit, the EUT shall be deemed to meet both
limits and the measurements using the average detector need not be carried out.

Table 8 — Reduction applicable to Table 7 limits

Frequercy G Tools
eneral
’angq P<700W 700 W< P<1000W P>100pW
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 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

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
FAR © 3,25432}?/'%61'.22'019 Measurement distance 3 m
’ ’ 230 to 1 000 42
30 to 230 42 to 3549
FAR ¢ IE%;;%?%A' Measurement distante 3 m
’ 230 to 1 000 42
TEM- IEC 61000-4. 30 to 230 30
Waveluide © 20:2010 230 to 1 000 37
a8 The Ipwer limit is applies at the transition frequency.

Meaqurements may be made at closer distance, down to 3 m. An inverse_proportionality factor of 20 dB per

decagle shall be used to normalize the measured data to the specified\distance for determining the limit.
In this case the recommendations of the CISPR basic standards shall pbe.considered when testing Igrge EUT
at frequency approaching 30 MHz, due to near field effects.
¢ All equipment shall be measured within the test volume as deseribed in 5.3.4.3 and shown in Figlre 12 to
Figure 19.
d  Decrgasing linearly with the logarithm of the frequency.
¢ The TEM waveguide method shall be limited to battery/operated EUT without cables attached and with a
maximum size according to 6.2 of IEC 61000-4-20:2040 (the largest dimension of the enclosure is eqyial to the
wavelength at the maximum measurement frequengy, 300 mm at 1 GHz).
The test|report shall state which test method was used and which limits were applied.
Any of the measurement methads mentioned in Table 9 may be selected to assess the EUT
(see Figure 5, Figure 6 and Clause 7).
4.3.5 Frequency range 1 GHz to 6 GHz
4.3.5.1 General
EUTs and auxiliafry equipment that contain active electronic circuits shall be evaluatgd in the
frequengy range from 1 GHz to 6 GHz up to the frequency specified in Table 10 based on the
highest ¢lo€k frequency used in the EUT.

Table 10 — Required highest frequency for radiated electric field strength measurements

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
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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 L oa Measurement
Test Site requency range Limit Detector / distance
methqgds vatidation MHAzZ dB(uV/m) RBW 1,
1 000 to 3 000 50 A
verage
1 MHz
b 3 000 to 6 000 54
FSOATS CISPR 16-1-
1 000 to 3 000 70 Pdak
3000 to 6 000 74 \¥Hz
a8 The lifnits are applied across the frequency range from 1 000 MHz™to the required highest frequency of

measu
b AFSO

When usin

rement derived from Table 10.
IATS may be a SAC/OATS with RF absorbers on the RGP.

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

44 D
4.41

Disconti
into acc

NOTE E

— switch
excee

— make

— stop a
value i

scontinuous disturbances
General

huous disturbances on the'mains port shall be evaluated using the limits in 4.4.
punt general exclusions (see 4.1) and the exceptions (see 5.4.3).

amples of exclusiohs-in accordance with 4.1 (second paragraph) is equipment that:

a resistive load ‘at zero crossing of the mains voltage, thus causing discontinuous disturbances
the limit for'eontinuous disturbances;

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

itomatically and have not produced any click during a complete program; for such equipment {
h continuing the test as it would not produce clicks.

P, taking

hat do not

here is no

The test equipment shall be as specified in 5.1, with particular reference to 5.1.7. See Annex C
for further guidance.

4.4.2
4.4.21

Limits

The limits for discontinuous disturbances identified as clicks are based o

n 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 Ig (30/N) dB for 0,2 < N< 30

The click.rate N shall be calculated in accordance with 54 2 3

Table BJ1 contains a list of equipment for which the click rate N may be derived from gounting
the numper of switching operations.

5 Test equipment and methods of measurement

5.1 Test equipment
511 General

The instfuments and devices specified in 5.1 shall be uséd)in accordance with the methods of
measurgment specified in 5.2 and 5.3.

5.1.2 Measuring receivers

Receivels with quasi-peak detectors shall bé in accordance with Clause 4 of CISHR 16-1-
1:2015; receivers with average detectors shall be in accordance with Clause 6 of CISPR 16-1-
1:2015.

NOTE 1 PBoth detectors are generally incorporated in a single receiver.

NOTE 2 [Some measuring receivers contain, beside the average detector according to the specification|in CISPR
16-1-1, a linear average detector which can give a different indicated result.

5.1.3 Artificial Mains\Network (AMN)

Where this documentispecifies the use of an AMN, the artificial mains V-network 50 [2/50 uH
(or 50 Qf50 uH +-5¢Q3) as defined in Clause 4 of CISPR 16-1-2:2014/AMD1:2017 shall be used.

The conpnection between the AMN and the measuring receiver shall be made by megns of a
coaxial ¢able 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 low 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

The artificial hand is used to simulate the influence of the user's hand on the radio disturbance
emitted by the EUT. The artificial hand shall be applied only during the disturbance voltage and

disturba

The arti
element
Figure 1
artificial

5.1.7

The me
CISPR 1
verificat

For the
oscillosg
1:2015.
intermed

See alsq

5.1.8
The abs

The trar
calibrati

5.1.9

NCe current measurements, as specitied In o90.2.

ficial hand consists of metal foil connected to the reference groundrthroug
consisting of a capacitor of (220 + 44) pF in series with a resistor of (510 + 51
P and Clause 8 of CISPR 16-1-2:2014 for constructive details). TheyRC eleme
hand may be incorporated in the housing of the AMN.

Click analyser for discontinuous disturbance

asuring equipment for discontinuous disturbances shall comply with Clau
6-1-1:2015. Alternative instrumentation may be used as long the test system fi
on procedure according to Clause 9 of CISPR 16-1-1:2015.

measurement of the duration of the disturbance, an alternative method
ope may be applied if the measurement accuracy is in accordance with CISH
In particular, the cut-off frequency of\the oscilloscope shall not be lower
iate frequency of the measuring recgiver.

Annex C for further information.

Absorbing clamp

brbing clamp shall be in accordance with Clause 4 of CISPR 16-1-3:2004/AML

sducer factor gsed for measurements with the absorbing clamp shall resul
bn according $0.CISPR 16-1-3:2004/AMD1:2016, B.2.1 (original method).

Radiated emission test sites

The measurement instrumentation, including antennas and test sites shall be compl
the rele\Tant requirements for the test method selected according to 4.3.2, 4.3.4.5 and 4

h a RC
) Q (see
nt of the

se 9 of
Ifills the

sing an
PR 16-1-
han the

1:2016.

I from a

ant with

1.3.5, as

applicable. The test sites shall be validated in accordance with CISPR 16-1-4:2019, where such
requirements exist, for the measurement distance between the EUT and the antenna selected
for measurement.

Common mode absorption devices (CMAD) shall be constructed and validated according to

CISPR 1

6-1-4:2019.

5.2 Conducted disturbances set-up and measurements

5.2.1
5.2.11

Arrangement of the EUT

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 s

pecial 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;

— kept 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 to a

horizontagl-greund—plane—{e-g—a—shielded—+oorm—the—-AMN—may-be—beonrded—te—the—horizontal
ground plane.

Floor standing EUT (see Figure 25) shall be:

- pIacId at a height of (0,12 + 0,04) m above a horizontal RGP of at least’2 m x 2 m|in size;
d at a distance of (0,8 £ 0,05) m from the AMN;

— keptlat least 0,8 m from any other earthed conducting surface;

- plac

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

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

Objects pupporting the EUT and its parts at the required*height shall be made of non-cohductive
material

5.21.2 EUT without an earth connection,and held by hand during operation

5.2.1.2.1 The EUT shall be arranged-in accordance with 5.2.1.1, with the additign of the
artificialfhand described in 5.1.6 and according to the requirements provided in 5.2.1.3.

The artificial hand shall not be applied to the EUT in cases where it is necessary for a person
to hold the EUT by hand during testing.

5.2.1.2.2 The artificial-hand shall be applied only on handles, grips and those parts of the
EUT spgcified as sugh™by the instructions for use. Where no information is providegl by the
instructipns for use; the application of the artificial hand shall follow the general prindiple that
the foil ghall be wrapped around all handles, both fixed and detachable, supplied with fhe EUT.
The terminal Mxof the RC element (see 10) shall be connected to any exposed nontrotating
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 exposed
metalwork and shall be directly connected to the terminal M.

5.21.2.4 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.

5.2.1.2.5 When the enclosure of the EUT is of insulating material, the metal foil shall 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
connected 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

handles A and B. The metal foil at A and B and the metal body C shall be connected together
and to the-terminal-Mof-the RC slement-

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

5.2.1.3 EUT with an earth connection

EUT shgll 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

The distprbance voltage measurements at the mains paft are normally made at the plug end of
the mairls lead.

If the mains lead is longer than the distance betWween the mains port and the AMN, land can
form ranldom loops on the ground, the length invexcess shall be folded back and forthl parallel
to the lepd so as to form a bundle with a length between 0,3 m and 0,4 m (see 3). In doubt, the
mains lelad shall be replaced by a lead ofSimilar type having (1,0 £ 0,1) m length or, if(1,1 m is
too short, 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 shall
be extended, or replaced, by.a cable of similar type having the same number of wires and of
the necgssary overall length.

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

Where gn earth conductor is required, but it is not included in the lead, the connectign of the
earth terfminal of the equipment to the AMN reference ground shall be made by a lead n¢t longer
than necessary to be connected to the AMN and running parallel to the mains lead at a distance
of not 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):

CautionOmnty Teptace the Tmains ptug or suppty cord withthe type as specified for this equipment.

5.2.2.2 Auxiliary port

Leads aftached to auxiliary ports (auxiliary leads) shall be treated in accondance with(5.2.3.2,

except where otherwise stated in this document.

5.2.2.3 Wired network port

CISPR 32:2015 provides the measuring procedure and arrangement for cables connjected to

wired ndtwork ports.

5.2.3 Arrangement of auxiliary equipment

5.2.3.1 General

Unless qtherwise stated, 5.2.3 applies to auxiliary equipment attached by cables to the¢ EUT.

When thle auxiliary equipment is not essehtial to the operation of the EUT and has a separate
test prog¢edure specified elsewhere in.this document, this subclause shall not apply tp it. The
auxiliaryl equipment shall be arranged.and tested as specified in this separate test progedure.

5.2.3.2 Measuring arrangement

The EUT shall be arranged in accordance with 5.2.1 and 5.2.2.1 with the following aflditional

require

a)

b)

r]ents:

auxiliary equipment shall be placed at a distance from the RGP following the same pfinciples
used for the(EUT (i.e. depending whether the auxiliary equipment is floor standing|or table
top gquipment).

for atxiliary leads delivered to the end user together with the EUT, the measuremepts shall
be p rformed with the nriginal Inari;

If an auxiliary lead is not delivered to the end user together with the EUT but the instructions
for use specify for it a length shorter than 10 m, the measurements shall be performed with
a lead having the maximum specified length;

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

distu

rbance 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 send and return currents. Each group of leads, as relevant, shall be identified in order to be
tested separately according to the measurement procedure described in 5.2.3.3.

For voltg

ge probe measurements, the auxiliary equipment shall be placed at a distanc

+ 0,05) i from the EUT. If an auxiliary lead is shorter than 0,8 m, the auxiliary egquipm

be place

For cur
(0,30,
at a dist

NOTE W,

d at the furthest possible distance from the EUT.

03) m from the port to be tested. In this case the auxiliary equipment shall b
bnce of (0,8 + 0,05) m from the current clamp (see Figure.24).

hen using the current clamp the distance is approximately 1,1 m between EUT and AE.

If no digturbance voltage or disturbance current measurements are required on the

port or ¢
(see Fig

5.2.3.3

Unless §
measurg

able, the distance between the auxiliary equipment and EUT shall be (0,8 *
ure 23 and Figure 25).

Measuring procedure

pecified elsewhere in this document, in addition to the measurement on the m4
ments are made on each auxiliary port to be connected to leads (e.g. control

lines) uging a probe selected between<those described in 5.1.4 (see Figure 14) and 5.

The aux
operatin

When us
EUT ang
the mea

liary equipment is connected to allow measurements to be made under all
g conditions and during interactions between the EUT and the auxiliary equiprn

ing the voltageprobe the above measurements are performed both on the pof
on those oftthe” auxiliary equipment. If using the current probe measuremen
surement shall be done on the EUT port only.

longer than,2-m shall be started at a frequency according to the following formula, bu

e of (0,8
ent shall

ent probe measurements, the current probe shall be plaged at a distance of

b placed

auxiliary
0,05) m

ins port,
and load
1.5.

brovided
nent.

ts of the
is used

le leads
without

The mejsurement of the disturbance voltage or disturbance current on non-extendal

going b

low 150 kHz:

where

60
fstart = T

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

wavelengt

h 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 cm) and
the measyrement of the magnetic dipole with a Large Loop Antenna System.

5.3.3 Disturbance power — 30 MHz to 300 MHz
5.3.31 General

The distpirbance power is measured on the cables attached to the ports_of the EUT agcording
to Clausge 7 of CISPR 16-2-2:2010 and the methods described in thistdocument.

It is geTeraIIy considered that for frequencies above 30 MHz“radio interference epergy is
propagated 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.Mt is therefore agreed to de¢fine the
disturbirlg capability of an EUT as the RF power it could supply to its leads. This power |s nearly
equal to|that transferred by the EUT to a suitable absorbing device (absorbing clamp|) placed
around these leads at the position where the absorbed power is at its maximum.

5.3.3.2 Measurement procedure for the mains port

5.3.3.2.1 The distance between the clamp test set-up (the EUT, the mains lead|and the
absorbirlg 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-metallig support
parallel {o 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,J05) m for table-top;EUT.

The lead under test.shall be placed in a straight line at a height of (0,8 + 0,05) m from fthe floor
for a 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 being
equal to|(4¢4x/2 + 1) m in order to allow at any time the positioning of the absorbing clamp and

a possiblesecond tamp foradditiomatisotation:

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
information see Clause 4 of CISPR 16-1-3:2004/AMD1:2016.

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 pfinciples
describgd in 5.3.3.2.

Leads nprmally extendable by the user shall be extended to a length-of 'about 6 m in acdordance
with the [procedure in 5.3.3.2.2 for the mains lead.

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

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

— shorfer than or equal to 0,25 m, measurementheed not be made on it;

— is Io:l:ger than 0,25 m but shorter than twice the length of the absorbing clamp, it{shall be
extended to twice the length of the absorbing clamp and measurements shall be ade on
it;

— is lophger than twice the length of‘the absorbing clamp, measurements shall be made on
it.

For leads that can be stretched*when the equipment is in operation, their overall length shall
be considered when applying\the above requirements.

NOTE 2 Pome leads return\to a pre-set arrangement (e.g. coil) when the auxiliary equipment at the end |of it is not
held in hapd.

Where plugs, sockets 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 replaged with
one of s|milar-type and having the necessary length.

When the auxiliary equipment connected at the end of the lead is not essential for the operation
of the EUT and a separate test procedure is specified for it elsewhere in this document, 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
disconnection or RF isolation of other leads is of course necessary in this case).

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 measurement methods [ised for
measuring radiated emissions from the enclosure port of equipment shall'be in conformity with
the releyant requirements of one of the basic standards listed below:

— CISHR 16-2-3:2016/AMD1:2019, if the test is made using an open area test site (QATS), a
semi|l anechoic absorber-lined shielded enclosure (SAC), a ‘fully anechoic absorber-lined
shielded enclosure (FAR) or free space open area test 'site (FSOATS), all yalidated
accofding to CISPR 16-1-4:2019;

— |IEC $1000-4-20:2010, if the test is made using @ Transverse Electromagnetid (TEM)-
Waveguide;

— |EC $1000-4-22:2010, if the test is made in a FAR according to IEC 61000-4-22.
5.3.4.2 Measurement instrumentation

The measurement instrumentation, including antennas and test sites shall be compliant with
the relejant requirements for the different methods as described in CISPR 16-1-1:2015, CISPR
16-1-4:2019, IEC 61000-4-20:2010\jor IEC 61000-4-22:2010, as applicable. Commgn mode
absorptipn devices (CMADs) shall-be constructed and validated according to CISHR 16-1-
4:2019.

5.3.4.3 Test set-up foryradiated emission measurements
5.3.4.3.1 General

The bouhdary 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
Figure 1B),

The distance from the receive antenna reference point to the boundary of the EUT shall be the
measurement distance as required by the limits used (see 4.3.4.5).

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.


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

—-40 - CISPR 14-1:2020 © IEC 2020

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 cablgs, both signal and power, are covered in this subclause.

Retractgble cables on reel cords or in cable compartments shall be fully extracted and|bundled
as apprqpriate.

For cables leaving the test volume:

— Mains cables shall be routed directly from the EUT vertically fo the floor (see Figure 16,
Figute 17, Figure 19, Figure 20 and Figure 21 as examples).

— If mgre than one cable is connected to the EUT and leaves the test volume, then jall other
cablgs shall be routed together with the nearest mains'cable to the floor. These cabjles shall
be rguted first down to the supporting surface and then around the periphery of the EUT
using the shortest possible path to the nearest maijns cable (see Figure 18 as an example).

— At the point where each cable reaches the ground plane (or leaves the test volume in the
FAR) 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 arg leaving
the test volume only the mains cable(s)-shall be routed through CMADs.

— Wheh measuring in a FAR, at least'0,8 m of cables leaving the test volume shall be visible
from|the antenna reference pointi{see Figure 22).
For cables terminating within the-test volume:

— Interponnecting cables-shall be routed between EUT units in the shortest possible way. Any
exceps length of each”’cable shall be separately bundled in a serpentine fashion at the
apprpximate centre of the cable with the bundle 0,3 m to 0,4 m in length (see Figur¢ 20 and
Figute 21 as example).

5.4 Measurement procedures and interpretation of results

5.4.1 |Continuous disturbance

5.411 If the disturbance level is fluctuating, the reading shall be observed for about 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 the peak envelope is measured, the quasi-peak and average values shall be given for the

significaptmaximaof-the measuredpeakenvetopefienear-thetimiy———————————

5414 Where disturbance power is assessed, measurements shall be made-throughout the
frequengy range 30 MHz to 300 MHz.

The same principles as 5.4.1.3 shall be used; however, the measurement procedure of the
absorbirlg clamp method shall also be applied.

5.41.5 The radiated emission is assessed for the frequency fange 30 MHz to 1 000 MHz. If
certain ¢onditions are in accordance with 4.3.4.2, disturbance power measurements| may be
made throughout the frequency range 30 MHz to 300MHz and electric field [strength
measurgments made throughout the frequency range 300.MHz to 1 000 MHz.

For the tange 1 GHz to 6 GHz, if the measurement¢s necessary, 4.3.5 shall be followed.

The megdsurement of the radiated magnetic field\or magnetic field induced current, if applicable,
shall be |made throughout the frequency range*9 kHz to 30 MHz.

The megsurement procedure of the.sélected radiated measurement method shall|also be
applied.

5.4.1.6 When the equipment-contains only commutator motors as source of distiirbance,
average|detector measurements does not need to be carried out.

5.4.2 Discontinuous.disturbance
5.4.21 General

The evpluation® of clicks shall be carried out at the following four frequencies:
150 kHz| 500-kHz, 1,4 MHz and 30 MHz.

The receiver input attenuation shall be set such that an input signal equal in amplitude to the
limit L for continuous disturbance is 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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a) Ifthe 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;

b) 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
count 40 clicks at one of the two frequencies, or

— thesum of the durations of the minimum number of complete programmes that exceeds
1R0 min, if 120 min after the beginning of the test 40 clicks have not been recoerded,

NOTE 1 |Explanations for the additional conditions N < 0,5 and 7 > 20 min provided in b)cand exgmples for
determinirlg the minimum observation time are given in Annex C.

The same procedure shall be applied when, instead of counting the clicks, the click rate is
determined by counting the switching operations.

When cgse b) applies, the interval between the end of one programme and the manua| start of
the next|programme shall be excluded from the minimum observation time.

Howevef, it is permitted to extend the observation time beyond the minimum and use that value
as T.

NOTE 2 For practical reasons it might not be possible or convenient to stop the clicks evaluation at thg minimum
observatign time. However, making the observation time longéer and recording more clicks can give benefifs in terms
of test repfoducibility.

When copunting 40 clicks (or switching operations) with a 4-channel-analyser, the minimum
observation time is the shorter observation time to reach 40 clicks at either 150 kHz qr at 500
kHz. This observation time 7T shall be applied to the evaluation at all 4 frequencies

With a 1fchannel analyser the observation 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 used.

Measurgments with a 1-ehannel analyser shall start at 150 kHz. If at 500 kHz a| shorter
observation time has\bgen determined, the clicks at 150 kHz may be re-evaluated with this
observation time and-the results used in place of the original measurements at 150 kHz.

NOTE 3 Re-eyaluating 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.

5.4.2.3 Click rate

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

5.4.2.4

the two methods (see also Clause 9).

Upper quartile method

The upper quartile method shall be applied at each of the four frequencies specified in 5.4.2.1
using the same observation time obtained when determining the corresponding click rates.

At each
of clicks

If the click rate N is determined from measuring the number of clicks, the EUT shall be
to comply if not more than a quarter of the number of clicks counted during.the observa
T exceeds the click limit Ly

If the cli

be deenjed to comply if not more than a quarter of the number of'switching operations
during the observation time T produce clicks exceeding the click limit Ly

NOTE Sg¢e Annex C for guidance on the measurement of discontinuous disturbances and the use of
quartile method.

5.4.3 Exceptions

5.4.3.1 General

Some types of discontinuous disturbance are allowed specific exceptions under

conditiofps, in accordance with 5.4.3.2«through 5.4.3.7.

The mes

Figure 8
are neeg

5.4.3.2

requency, the number of clicks exceeding Ly shall be compared with the tota
counted at the same frequency.

k rate Nis determined from counting the number of switching’operations, the E

surement procedure shallbe able to verify these occurrences.

and Figure 9 show:how to consider these conditions, also when further measu
ed in order to apply the upper quartile method.

Individual switching operations

infrequept operation of a switch that is part of the equipment, either by direct of

Within the meaning of 5.4.3, an individual switching operation is considered to result
activation:

number

deemed
ion time

UT shall
counted

the upper

certain

rements

from the
remote

NOTE These switching operations have the potential to cause discontinuous disturbances but are disregarded
because they are infrequent.

Examples of individual switching operations are those for:

O O O T Q©

the purpose of programme selection only;

changing the manual setting of continuously adjustable controls;

hair dryers;

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

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

)

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

)

the manual switching of heat and airflow controls in equipment such as fan heaters 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 exclusions of this Subclause 5.4.3.2 shall not be applied to disturbances caused by
switches which are intended to be repeatedly operated (e.g. for sewing machines and soldering
equipment).

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

A series|of discontinuous disturbances within a time frame less than 600 ms, havirig amplitudes
that excg¢ed the limits for continuous disturbances and which do not meet the .definition| of click,
may be gonsidered as one click. This exception may be applied:

— ohce per program cycle, for program controlled equipment, or

— ohce per observation time, for all other equipment.

The same exception may also be applied to thermostatically Controlled three-phase sjwitches,
causing [three disturbances sequentially in each of the three{phases and the neutral.

5.4.3.4 Instantaneous switching

Equipmgnt is deemed to comply with the click requirements, regardless of the amplituge of the
clicks, iflall of the following conditions are fulfilled:

—

he click rate is not more than 5;

>

pne of the caused clicks has a(duration longer than 20 ms;

©

D % 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 frgquency,
either 180 kHz or 500 kHz, where the higher click rate occurs.

If any of|these conditions’is not satisfied, then the general assessment in accordance wjith 5.4.2
applies.

5.4.3.5 Separation less than 200 ms

For equjpment which have a click rate less than 5, any two disturbances, each having a
maximurmaurationmof 200—ms, shatt—beevatuated—astwo ctickseverm whemnm the—separation
between the disturbances is less than 200 ms. After using this exemption, the click rate shall
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
than the QP limit.

6 Opeérating conditions

6.1 General

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

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

Testing may be carried out by measuring the EUT syemissions when operating its functions
simultanfeously, individually in turn, or any combination thereof, unless to do so is |likely to
reduce the emission caused by any of those functions.

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

NOTE 1 Pperating modes can be made by the"combination of different functions operated simultaneous|y (e.g. for
a vacuum [cleaner the nozzle to beat a carget'can be operated in addition to the suction function).

NOTE 2 |Certain functions can be, operated only simultaneously (e.g. the heating function of certaln heating
applianceg can be active only whefh.associated with a ventilation function that maintains the heating elem¢nts within
the appropriate temperature rapnge):

Equipmgnt that is normally operated continuously with a load made by consumable |material
(e.g. glug, water) could' run out of such material before the testis completed. In this case, unless
otherwisle specified in Annex A, the test shall be paused when the material runs oufl and re-
started gfter theinitial quantity of material has been reinstated.

When thg"EUT cannot operate normally in the conditions specified above (e.g. because|sensing
a non-real environment) a special control mode (e.g. “EMC testing mode”) may be included in
the software 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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6.2 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 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; the
recommended test voltage is 120 V;

— 200 V to 240 V, testing shall be done at one nominal voltage within this range; the
recommended test voltage is 230 V;

— 100 V to 240 V, testing shall be done at one nominal voltage within the range [[00 V to
17 V, or at one nominal voltage within the range 200 V 407240 V.
owever, the user of this document may test the equipment twice; oncecat.one|nominal
vpltage within the range 100 V to 127 V and once within the range 200.V.to 240 V. This
decision shall be recorded in the test report.

Where dpplicable, the same applies to the AC mains port of the EPS.
Multi-phpse equipment shall be tested applying the same principles-set-out above.

For threg-phase equipment with a rated voltage range in thé range between:

— 2P0 V to 240 V, testing shall be done at one mominal voltage within this rapge; the
Fcommended test voltage is 220 V;

- 3
r

0 V to 450 V, testing shall be done atyone nominal voltage within this rapge; the
commended test voltage is 400 V.

6.2.2 Frequency at the AC mains port

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

If the equipment has more thansone rated frequency (e.g. 50 Hz to 60 Hz), then the EJUT shall
be testefl at one of these frequencies only.

If the eqliipment has a rated frequency range (e.g. 50 Hz to 60 Hz), then the EUT shall Qe tested
at one friequency within“this range.

6.3 D[ operation

6.3.1 Battery operation

When testingam EUT for battery operation, the type of battertes used and thefrconnection shall
be as specified in the instructions for use. If the instructions provide for different ratings 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 controls

Unless specificreatire s—for—a—particutarproduc
speed cpntrols shall be adjusted to approximately maximum
the highgest disturbance level shall be recorded.

ren—etsewhere—in—this—dgcument,
speed and mid-range-sp¢ed, and

Once th¢ setting of controls, which are not intended for frequent adjustment.in hormal Lse, has
been prg-set by the manufacturer, it shall not be further adjusted during the test.

6.5 Multifunction equipment

Unless gtherwise stated in this document, multifunction equipment may be required tq comply
with clalises in this document and clauses in other standards. In this case, the flunctions
subjecteld to clauses of this document shall be operated inisolation from the functions spbjected
to clauses of the other standards, if this can be achieve@ without modifying the EUT internally.
Where i{ is not practical to isolate a particular function, or where doing so would result in the
EUT beipg unable to fulfil its functions, then the EUT\shall be tested with the minimum[ number
of functipns operative, consistent with the equipmént’s intended use.

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

Equipmgnt tested as above shall be-considered compliant when each of the functions spibjected
to this dpcument has been found.to be compliant with the requirements in this documgnt.

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

Equipmgnt with @ lighting function shall be tested with the lighting function switched gn at the
highest setting-during the operating conditions specified in Annex A, unless otherwise gtated in
this docpment: If all requirements of this document are met, 6.5 shall not be applied for the
lighting function. T

Alternatively, if the lighting function of such equipment can be tested separately, then 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

operatingTmodes durimgwiichthe P T is ot active:

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

7 Compliance with this document

Where this document gives options for evaluating particular EMC characteristics with p choice
of test methods and associated limits, any one of these options may be used.

The equjpment complies with the requirements of this document with respect to the aqdressed
EMC chpracteristics when one of the test methods retirns a test result compliant with the
applicablle requirements. In any situation where it is necéssary to verify the original compliance
assessnjent result, the option originally chosen shall*be used to avoid excessive uncdrtainties
induced |by applying different test methods.

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

8 Measurement uncertainty

Where guidance for the calculation of the instrumentation uncertainty of a measurément is
specified in CISPR 16-4-2:2011/AMD1:2014, this shall be followed. For these measuyrements
the dete}mination of compliance with the limits in this document shall take into consideration
the measurement _instrumentation uncertainty in accordance with CISPR 16-4-
2:2011/AMD1:2014.5€alculations to determine the measurement result and any adjustment of

the test result required when the test laboratory uncertainty is larger than the value fof U gpr
given in[CISPRx16-4-2:2011/AMD1:2014 shall be included in the test report.

9 Testreport

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, where
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;

— information about the laboratory measurement uncertainty and how this has been taken
into consideration (see Clause 8).
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<200 ms

i
|

IEC

One click

Disturbang¢e consisting of a continuous series of impulses having duration not longer than 200 ms

<200 ms
IEC

One click

Sequence|of short individual impulses having total durationunot longer than 200 ms.

.

=200 ms <200 ms

s

IEC

Two clicks

Two disturlbances 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)
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200 ms

{ ——

> 200 ms

IEC

Sequence| of short individual impulses having duration shorter than 200 ms, separated by less than-2d0 ms and
continuing| for more than 200 ms

> 200 ms ,
- bt
1 | |
| ] |
! |
, ]
[ | |
I
! |
|
I I !
! |
e MY e
} i J
| 1 |
| I ]
| ! 1
| | |
<200 ms | <200 ms ! <200ms |

IEC

Two distufbances having duration not longer than 200 ms, separated by less than 200 ms and having a total duration
of more thjan 200 ms

Figure 4 — Examples of discontinuous disturbance whose duration or
separation do not meet the definition of click
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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
> CISPR 16-2-3
Absorbing clar'rt1p Choice for the user
measuremen of the document
30 MHz to 300 MHz \\
. FAR
v i CISPR 16-2-3
\ 4
\
QP limit No
200 MHz to 300 MHz FAR
additignal margin met? > IEC 61000-4-22
Y, Radiated emission
measurement
es 300 MHz to 1 000 MHz
\ 4
ClocH frequency less
thipn 30 MHz?
No
es
\ 4
Are all applicable)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 VIHz'to 1 000 MHz 30 MHz to 1 000 MHz

IEC

Figure 5 — Flow chart for emission measurements of mains operated equipmepnt 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

\ 4

Radiated emission
measurement
30 MHz to 1 000 MHz

Choice for the user

/ 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 applicable limits and criteria for
the selectédumeasurement method fulfilled?

Yes No
\ 4 \ 4
Compliantwith 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

Fligure 6 — Flow chart for emission testing of battery operated equipment i
the frequency range from 30 MHz to 1 000 MHz

IEC
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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

\4 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?

Click definitien B8.3.3
met by all'\zégistered
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 guartile < 25 % exceed L

method
¢ (see 5.4.2.4) ¢

FAIL PASS

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)

Lq =L+44 Lq =L+20 Ig(3O/NS)
> 9 .
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?
Fafl
or,clicks
measurement
method? PASS
FAI Use Fig. 6

IEC

Figure 9 — Flow diagram for the evaluation of discontinuous disturbance,
based on counting the switching operations
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v @
C
R
IEC

C 220 + 44 pF
M RC element terminal

R 510+51Q

Figure 10 — Artificial hand — RC element

Ring ot_hiishing

Handle
Body
Second handle (if fitted)

Metal foil wrapped round the handle

m m O O W >

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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IEC

Insula]ed handle
Insulafed handle
Metal body

Guard|(if fitted)

m o O © »

Metal {oil wrapped round handle

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

Dimensions in céntimetres

_ RN

L S— —E

— — 40
IEC | IEC
a) Gable arrangement before final bundling b) Bundled cable

S Non-c¢nductive fixing (e.g. cable ties or tape)

Figure 13 — Cable bundling
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Switch|
output

Switch|

be terminated by an impedance equivalent to that of the CISPR measuring receiver.

Conne

Conne

Auxilidry equipment (e.g. remote control)

Coaxigl cable; the length of the coaxial cable of the probe shall pot\exceed 2 m

Auxilig
Mains
Probe:
Supply
Load t

M T
*— L . [ 2 . ]
s AMN \ EUT Bh L
*—— A L ] [ 2 & .
! c

T ® [ ] J_
___ ) . E P
2
1% e )
_\
D

REC C

IEQ

position for mains port measurements. The input of the CISPR measuring receiver is conned
of the AMN.

position for auxiliary ports measurements. When the switch is in this position,/the output of the

Ctions for measurements to auxiliary port

Ctions for measurements to auxiliary port. Measurement done identical as on 3.

ry equipment (e.g. load)
terminals

C>0,005puF, R>1500Q
voltage

erminals

Figure 14 — Voltage probe measurement for mains powered EUT

ted to the

AMN shall
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Commpn mode absorption device
Cable(s) leaving the EUT and within the test volume of diameter D
Diameler of the circle enclosing the EUT including the cables
EUT
Measufing distance
Antenna reference point
Turntaple
Figure 15 — Radiated emission'—Location of the EUT
on the turntable and.measuring distance
!
- D -
|
—
|
i 5
S =
— | !
! ~
| N
i
— A
1 Z G
TEC
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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Commpn mode absorption device
Botton} plane of test volume of FAR

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

Diam

In SAG and OATS d is (0,8 £ 0,05) m; in FAR d is the distance between battom plane of the test volum

EUT

Groungl plane of SAC and OATS (or floor of FAR)
Non-c¢nductive support

Centrg of turntable

IEC

efer of the circle enclosing the EUT including the cables

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

QY

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

b and floor

A
Y

IEC

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

Figure 18 — Radiated emission — Example of test set-up for table-top EUT (top view)
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bn mode absorption device

Botton} plane of test volume of FAR

Cable

Diame

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

er of the circle enclosing the EUT including the cables

In SA¢G and OATS d is (0,12 + 0,04) m; in FAR d is the distance between bottom plane of the test v

floor
EUT
Groun

Non-c

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

nductive support

Centreg of turntable

Figd

ure 19 — Radiated emission — Example of test set-up for floor standing E

blume and

uT
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Commpn mode absorption device

Botton} plane of test volume of FAR

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

Diamejer of the circle enclosing the EUT including the cables

In SAG and OATS 4 is (0,8 £ 0,05) m; in FAR d is the distance between bottom plane of the test volum

E(1)EUT part 1
E(2)EUT part 2
Distante between EUT(s) > 0,1 m

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

F
G

»w TV =2

Data cphble

Non-c¢nductive support

Mains [cable

Bundigd inter-connecting cable

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

b and floor
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Dimensions in meters

IEC

B Auxiligry cable bundled
Figure 23 — Example of test setup for disturbance voltage measurements
on table-top EUT (horizontal RGP)

Dimensiong in meters

\
Vertical RGP

to receiver

20,8

Vertical R

e
‘y

Horizontal ground
plane

IEC

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

B Auxiligry 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

Motor operated equipment for household and similar purposes

A.1.1 Vacuum cleaners

A1.11 Vacuum cleaners shall be tested while operating continuously without accessories
and with an empty dust container in place. Vacuum cleaners with a mains lead retracted by a
cord ree| shall be tested with the mains lead pulled out completely, and arranged in acdordance

with 5.2]2.1.

A.1.1.2 Disturbance voltage and disturbance current measurements are 'not applicable to

leads infegrated in the suction hose (see 4.3.3.3).

A.1.1.3 Where applicable, in addition to the measurement On“the mains lgad, the
measurgment of disturbance power shall be performed on leads infegrated in the suctfon hose
if the pldg or socket of the leads is easily replaceable by the user) The measurement|shall be
performgd by replacing the suction hose and its integrated lead with a cable of the ngcessary
length, ¢onnected to the terminals on the main unit and having the same number of ires as

provided in the originally submitted suction hose.

A.1.1.4 Power nozzles of vacuum cleaners¢shall be operated continuously| without
mechanical load on the brushes. The cooling, if mecessary, shall be provided without unduly
affectingd the test results. The required cooling airflow shall be achieved without metallig fixtures

in proximity of the nozzles.

If the power nozzle is connected by a non-extendable supply lead having a total length shorter
than 0,4 m or if connected directly by plug and socket to the vacuum cleaner they |shall be

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

A.1.1.5 When making radiated emission measurements, vacuum cleaners ghall be

assessef in accordance with'the following arrangement:

The pacuum cleaner-shall be placed at a height according to the position for intended use
and fo the proyisions of 5.3.4; i.e. if the part containing the motor (main body) will|be used
on the floor, then it shall be positioned as floor standing EUT, otherwise, as in thg case of
portgble hand-held equipment, as table-top EUT. Electric nozzles shall be rotating in free
air.

Whetethe suction hose and/or associated non-flexible tube, if any, contain electrigal parts,
they shall be extended to the maximum length. The nozzle shall be positioned at a distance
of (0,5 £ 0,1) m from the main body. The non-flexible part of the tube shall be positioned
with an inclination of (30 £ 10)° between the tube and the vertical (See Figure A.3). The
flexible part of the hose shall be arranged as in the first drawing 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 A.3
may be used,

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

The mains lead shall be routed according to 5.3.4.3.2.
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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.1.3.1 Coffee grinders

Coffee grinders shall be operated without load.

If it is ngt possible to operate the grinder without load, the grinder shall be opetated pfter the
hopper has been filled with the maximum quantity of roasted coffee beans stated in the
instructipns.

The coffee grinder shall be operated continuously for a time sufficientdto complete the required
measurgments. However, when discontinuous disturbance measurements are applicable,
coffee gfinders with a timer shall be operated for the maximum ‘duration allowed by the timer
and this|time shall be used as the programme time.

A.1.3.2 Coffee makers with integrated grinder

The grinder function shall be tested according to A:3.1.
The coffee brewing function may be tested with'the coffee grinder or separately.

A.1.3.3 Automatic coffee makers

The different functions of automati¢c-coffee makers shall be tested sequentially so| that all
possible|disturbance sources are‘\covered.

The tesi conditions shall «reflect the normal operation of the equipment, as state@ in the
instructipns for use. Whefre)these are not specified, the following separate modes of dperation
shall be [tested:

e keep warm mode;

e pre-heating-for espresso coffee makers;

e 1 cup af-coffee (approximately 125 ml) per minute;

e 200 mrhot water, followed by 30 S pause,

e 20 s steam consumption per minute.
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 the equipment includes lighting devices, 6.6 applies in addition.

A.1.8 [Hair-dryers, fan heaters

Hair-drygrs, fan heaters and similar equipment, shall be tested, where applicable,(with gny user
selectablle heating function turned on and off. The airflow shall be set at maximum upless an
electron|c control is provided, in which case 6.4 is applied. Any additional function (e.g] ionizer)
shall bein operation during the test.

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

A.1.9 Refrigerators and freezers

Refrigerptors and freezers shall be operated continuously-with the door closed. The thgrmostat
shall be|adjusted to the middle of the adjustment rang€. The cabinet shall be empty|and not
heated. 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 if can be
switched on by the user while the door is closed*or it is continuously switched on during normal
operatiop.

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

If the clicks are not measured, thé.glick rate N is determined from half the number of switching
operatiops.

NOTE 2 Pue to ice deposition@n the cooling element, the number of switching operations in normal usle is about
half that cpmpared with the refrigerator being empty.

A.1.10 | Washing-machines

Washind machines shall be operated with water but without textiles, the temperatune of the
incoming watershall be in accordance with the instruction for use.

Continuous 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.
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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 dishes

th th loioule 4 H | n n N 4 | PR ol
Wi e myricolt avaliavlic ITITPTTaturc, WIilimfoutl pro=wdaoliT, TS USTU.

Aqua-st@p valves are evaluated following the principles in A.1.10.

A.1.12 | Tumble dryers

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

Control fevices are set to either the lowest or the highest position. The position that gives the
highest ¢lick rate N shall be taken.

Separaté tumble dryers are operated with half the maximum dry weight of cotton textile|material
recommended in the instruction for use. The material shall be soaked with water having a
temperafure of (25 + 5) °C and a mass of 60 %-0of that of the textile material.

Tumble |[dryers combined with washing _machines where the washing, spinning an@ drying
operations are performed sequentiallyyin the same container, are operated with |[half the
maximuin dry weight of cotton textile ‘material recommended for the tumble dryer sequence
operatioh in the instruction for use(_The water content at the start of the dryer operat|on shall
be that gbtained at the end of theyspinning operation after the previous washing operation.

A.1.13 | Centrifugal dryers

Centrifugal dryers shall.be operated continuously without load.

A.1.14 | Razors and clippers

Razors pnd,‘hair clippers shall be operated continuously without load, according to| general
operatingconditions (see Clause 6).

A.1.15 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.

The paper shall be suitable for typewriter or copying machine, and shall have a length between
278 mm and 310 mm independent of the dimensions for which the shredder is designed. The
weight clategory shall be 80 g/m<.

A.1.17 | Projectors
A.1.17.1 Cine projectors

Cine prqgjectors shall be operated continuously with a film, the lamp being switched on

A.1.17.2 Slide projectors

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

To detefmine the click rate N, the picture change device shall be operated with the lamp
switched on and with four picture-changes per minute without slides.

A.1.18 | Milking machines

Milking mnachines shall be operated continugusly without vacuum.

A.1.19 | Lawn mowers

Lawn mowers shall be operatedcoentinuously without load.

A.1.20 | Air conditioningtequipment

A.1.20.1 If the air temperature is controlled by changing the time interval of operation of the
compregsor motor used in the equipment, or the equipment has heating device(s) contfolled by
thermosjat(s), measurements shall be made according to the same operating conditipn as in
A.4.14.

A.1.20.2 ~<if the equipment is a variable capacity type which has inverter circuif(s) that
control(s) tThe revolution of the Tan or compressor motor, measurements shall be made with the
temperature 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 distgrbance vottage measurement the AMN-shatt-besituatedatadistance of 07§ m from

the unit [either the indoor or outdoor unit) which is connected to the AC mains network.

Alternatively, for the measurement of disturbance voltages or disturbance power, the ftest set-
up in A.1.20.5 may be used.

In order|to determine the starting frequency of the disturbance voltage‘or disturbance current
test on [ports other than the AC mains, if no specific informationyabout the length of the
connecting leads is given in the instructions for use, it shall b& 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.fess than 30 m due to constraints iposed by
the refrigerant pipe reach.

When thee disturbance current probe method is selected to measure the disturbance frgm leads
other than the mains routed along the refrigerant.pipe, all leads and all refrigerant pipep should
be clamped together. If this is impossible because of the overall size, only the leads|{and not
the pipes may be clamped.

A.1.20.§ Radiated disturbance measurements shall be performed according to the following
set-up.

Each unjt shall be located as follows:
— Floof-standing units/shall be placed on a non-metallic support of height petween
(0,13 + 0,04) m from the ground plane;

— Unitg other thansfloor standing units shall be mounted at a height that is at least 0,8 m from
the dround plane:

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

In all cases the units shall be supporied 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
with the electric tool operated with the masses that cannot be disengaged.

NOTE TL + H Ll A H P~ N Latak I H Lcl H L EH In PN H t d b
frese—asses—aretypreaty-disengaged-bya—eloteh—amecherealdevieeorelteetriealy—diseermected by a

switch.

A.2.1.3 Tools that operate from the AC mains via an EPS shall be tested accerding to the
following procedure:

a) Conducted disturbances

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

here an EPS is not supplied, specified or recommended-for use, or made avdilable 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 bemeasured at the tool's power input
pprt, in accordance with the requirements for auxiliary ports;

b) Radipted disturbances

— the disturbance power shall be assessed by measurements made on the toolls power
input cable;

— iflapplicable, the radiated fields shall-be measured according to the general mg¢asuring
procedure;

here an EPS is not supplied,sspecified or recommended for use, or made avdilable at
the time of testing, the measurements shall be made with the tool supplied at fts rated
vpltage (see 6.3.2) using-alsupply cable of suitable type.

A.2.2 Handheld (portable) motor-operated tools

Drills, impact drills, screwdrivers, impact wrenches, thread-cutting machines, grindefs, disc-
type and other sanders and polishers, knives and shears, planing machines and hammefrs, saws
and othegr similar partable motor-operated tools shall be operated continuously withouf load.

A.2.3 Transportable (semi-stationary) motor-operated tools

Transpoftable (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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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

A.2.6

on the table.

Heat guns

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

A.2.7

Power staplers

The sta
equipme
longest

wood (e

When te
but no s

For mair
the click
(i.e. sug
informat

A.2.8

ples/nails compartment of power staplers and nail guns shall not be loade
nt can be operated in such condition. If the equipment cannot operate with.no
staples/nails specified in the instructions for use shall be used while Working
g. pinewood).

sting for continuous emission power staplers and nail guns shall be ready to
rokes shall be applied.

rate N, if any, shall be determined while operating the tool at 6 strokes pe
cessive strokes are separated by approximately <10 s), regardless of the
on or instruction for use.

Spray guns

Spray guins shall be operated continuously with\the container empty and without acces

A.2.9

Internal
filled wit

Internal vibrators

vibrators shall be operatedscontinuously in the centre of a round steel-plate G
h water, the volume of thé.water being 50 times the volume of the vibrator.

A.3 Motor-operated electro-medical apparatus

A.3.1

Motor-o
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General

erated electro-medical and similar equipment shall be operated continuously
speedtand at no load condition.
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on soft

operate

s operated power staplers and nail guns, when measuging the discontinuous ¢mission

I minute
product

sories.

ontainer
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A.3.2

L Dental drills

For testing continuous disturbance of the dental drills, the motor shall be operated continuously
at its maximum speed with the drilling apparatus operating, 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
otherwise specified. If the duty-cycle of (50 + 10) % cannot be reached, the highest possible
duty-cycle shall be applied instead.

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

A.4.2 Hobs and hotplates

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

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

NOTE THe induction cooking function, if any, is covered in A.9,
A.4.3 Cooking pans, table-type roasters,deep-fat fryers

Cooking| pans, table-type roasters, deep-fatifryers shall be operated as in normal use| Unless
a minimyim oil level is specified the quantity of oil above the highest point of the heating surface
shall be

— about 30 mm for cooking pans;
— abodt 10 mm table-type roasters;
— about 10 mm for deep=fat fryers.

A.4.4 Feed boilers,.water boilers, kettles and similar boilers

Feed bojlers, waterboilers, kettles, coffee makers with no grinder, coffee heaters, milK boilers,
feeding-pottlecheaters, glue pots, sterilizers, wash boilers, shall be operated half-filled with
water arjd without lid. Immersion heaters shall be operated fully submerged. The click fate », if
any, shdlhbe determined with a medium setting (60 °C) of a variable control device having a
range between 20 “C and 100 T or with the fiXxed 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.4.9 Toasters

A.4.9.1 General

No discqntinuous disturbance limits apply to toasters that generate only disturbances described
in 5.4.3.4 (instantaneous switching).

Toasterg shall be tested using as normal load slices of white bread abo(t 24 h old (dimensions
approximately 100 mm x 90 mm x 10 mm) to produce golden-brown toasts.

Discontipuous disturbances shall be tested according to A.4.9-2.0r A.4.9.3.

A.4.9.2 Simple toasters
Simple tpasters are toasters which:

— inconporate a manually operated switch for . switching on the heating element at the start of
the tpasting cycle and which will switch off the heating element automatically at the end of
a prgdetermined period, and

— incorporate no automatic control device to regulate the heating element during the(toasting
operation.

The click rate N, if any, shall be-determined using the normal load, with the manual control set
to give the required result (golden brown toasts). With the equipment in a warm condition, the
average|"on" time (¢, seconds) of the heating element shall be determined from three|toasting
operations. A rest period'of)30 seconds shall be allowed after each "on" time. The average time
for a complete toasting‘eycle is (74 + 30) s, thus the click rate is:

N = 2

oo
60

The toaster shall be operated for 20 cycles without load. Each cycle shall comprise an operating
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.4.11 Clothes irons

Irons shghtbeoperated—with—the—soteptate—cooted—using—air—water-oroftcooting—e heating
control ghall be at a high temperature setting for a duty-cycle of (50 £ 10) %. The~cligk rate N
may be fetermined by counting the number of switching operations (= 0,66 in Table B.1).

Clothes jrons without production of steam shall be operated while placed on a.3-pointed| metallic
support that has a height of at least 100 mm, for the soleplate to rest in"a horizontal|position
and coo|ed using fan-cooled air. The heating control shall be set to the-middle of thg highest
temperature range available on the iron.

NOTE Sg¢e 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
irons with no steam function. The additional cooling is not\necessary.

The stegm function shall be active. In particular:

|
—h

steaming;

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

Ir irons that can provide continuous steam, the steam control shall be set to coptinuous

The test{report shall specify the settings selected for testing.
Clothes jrons may use Annex.B for the clicks evaluation.

A.4.12 | Vacuum packagers

Vacuum| packagefs-shall be operated with empty bags once per minute or according to the
instruction for use!

A.4.13 | Flexible electrical heating equipment

Flexible electrical heating equipment (warming pads, electric blankets, bed warmers, heating
mattresses) shall be spread between two flexible covers (e.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 order to obtain a satisfactory measurement, it is essential that 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.

NOTE Sge also A.5 for room heating equipment intended to be used stationary.
A.4.15 | Rice cookers

Rice coqgkers shall be tested with the rated capacity of tap water and with-the lid closed| If there
is no indication of the rated capacity, the cooker shall be filled with 80 water of the maximum
capacity| of the inner pot.

In case pf the rice cooker operating in induction heating function, measurement shall be made
under thle condition of maximum input power and the same\conditions as specified in A.9.

If the copker automatically enters a “keep warm”-mode" at the end of the cooking prodess, the
cooking mode should be ended manually and the click measurement shall be started at|the time
of the first operation of the thermostat, which controls the “keep warm” temperature.

A.5 Thermostats

A.5.1 General

Thermogtats used for the control of specific equipment (e.g. electric room heaterp, water
heaters,|oil and gas burners).are tested in accordance with the instructions for use at maximum
load.

NOTE 1 [This kind of thermostats could be integrated in equipment which they do not control.

When the thermostat is contained in the equipment to be controlled, the requiremenis of A.4
shall be[applied:

For elediro-mechanical thermaostats measurements of continuous disturbances shall not be
made, 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

Thermostatically controlled three-phase switches shall be treated as thermostats (see A.5.3.2).
Where no specification is given, a click rate N = 10 shall be used.

A.5.3 Thermostats — Alternative procedure to that specified in A.5.1
A.5.3.1 General

For thermostats following this alternative procedure, 5.4.3.2, 5.4.3.4 and\the flow diggram of
Figure 6] are not applicable.

A.5.3.2 Thermostats for fixed room heating equipment

integratged 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 Ly

For thermmostats, separate or incorporated in a control box,(e:g. with timer, intendﬁd to be
[

The thermostat shall be caused to operate for 40, eontact operations (20 opening and 20|closing),
either manually by actuating of the temperature setting means, or automatically by e.g. a
hot/cold|blower.

The amplitude and duration of the disturbance shall be measured for the lowest rated current
of the thlermostat. In the absence ofia marked or a declared minimum rated current, 3 current
equal to[ 10 % of the maximum sated current is used. The amplitude of no more than|25 % of
the distyrbances shall exceed the Ly level. For thermostats which have an acceleration resistor

incorporpted, the same measurements shall be performed in addition without any sepafate load
connected.

When, in practices the thermostat can be used together with inductive loads (e.g. relay,
contactdr) all measurements shall be performed using such a device, having the highest coil
inductance allowed for by the manufacturer’s specification.

Prior to {eslyit is essential that the contacts shall be operated for a hundred times with fhe 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 Automatic goods-dispensing machines, entertainment machines
and similar equipment

A.6.1 General

For measurement of continuous disturbances, no special operating conditions are applicable.
The EUT shall be operated according to the instruction for use.

In case ¢f automatic machines, where individual switching processes are (directly or-irdirectly)
manually operated, and whereby no more than two clicks per vending operation, dispgnsing or
similar processes are produced, 5.4.3 is applicable.

A.6.2 Automatic dispensing machines

Three dispensing operations are to be carried out, each subsequent operation being|initiated
once thg EUT has returned to a standby rest state. If the number of-clicks produced byl each of
the dispensing operations is the same then the click rate N is nuimerically equal to ong-sixth of
the numper of clicks produced in a single dispensing operation. If the number of clicks varies
from opgration to operation, a further seven dispensing operations are to be carried ou{ and the
click ratg¢ N shall be determined from at least 40 clicks ofi the assumption that the rest period
between each dispensing operation was such that the_1Q operations were uniformly digtributed
over a pgriod of one hour. The rest period is to be included in the minimum observation time.

A.6.3 Juke boxes

An operpting cycle is carried out by inserting the largest number of coins with the minimum
value ngcessary to start the EUT, followed by the selection and playing of the corregponding
number |of pieces of music. This operating cycle is to be repeated as often as necelssary to
produce|a minimum of 40 clicks. Thie click rate N is determined as being half the nymber of
clicks pgr minute.

NOTE De to the normal frequency.of use and combination of coins, the number of clicks is taken as half fhat during
the test ofjserved.

A.6.4 Automatic entertainment machines incorporating a winnings-payout
mechanjsm

be disconnected where possible from the operating system to allow the entertainment{function
to be opgrated independently.

Electroriechanical devices incorporated in the EUT for storing and paying out winnings are to

The entertainment cycle is initiated by inserting the largest number of coins with the minimum
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
number 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
experienece-of-eperatirg-this-ersimitarmachires—Hretargestrumberefcoirs-with-the-minimum
value ngcessary to start the machine are used. The operating cycle is to be repeatéd|as often
as necessary to produce a minimum of 40 clicks.

A.6.5.2 Video machines and all other similar equipment

Video machines and other similar equipment shall be operated in)raccordance Wwith the
instructipn for use. The operating cycle shall be the programme obtained after insefting the
largest qumber of coins with the minimum value necessary to start the’/EUT. Where it is possible
to selecy several programmes, the programme giving the maximum’ click rate shall be gelected.
Should the duration of the programme be less than 1 min, the following programme is not to be
started within one minute off the start of the previous progtamme so as to reflect normal use.
This resg period is to be included in the observation time.\The programme shall be repgated as
often as|necessary to produce a minimum of 40 clicks.

A.7 Blectric and electronic toys

A.71 General

Toys thgt do not contain active electrehic circuits or brush motors are deemed to comply with
the requjrements of this document without testing (see also 4.1).

NOTE Examples are electric torches for children.

All other toys shall be tested in accordance with the operating conditions and test prdcedures
specified in A.7.2.

A.7.2 Operatingconditions
A.7.21 General

During the.tests. toys shall be operated in normal conditions and according to intended use.

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.

If toys running on tracks have identical moving components, control devices and track and differ
only by the numbers of moving elements, the tests are only carried out on the toy which contains

the grefrmmm—mmrmmth the
requirenpents, the other toys are considered as complying with the requirements withgut being

further tested.

Individual components of a toy which have been found to comply with the régquirements as part
of a toy,|do not require further testing even when sold separately.

Individual moving elements, not already approved as part of a toy{shall be tested on| an oval
track haying dimensions 2 m x 1 m. The track, cords and control(device shall be selected from
those specified in the instructions for use of the individual moving element. If such accgssories
are not supplied, the tests shall be carried out with accessaries considered as appropriate by
the testipg organisation.

A.7.2.3 Experimental kits

A few sdt-ups of the experiments specified by thexmanufacturer for the normal intended use are
subjecteld to EMC tests. The selection is made“by the manufacturer, but from those |with the
highest Interference potential.

A.8 iscellaneous equipment

A.8.1 Time switches not incorporated in equipment

The switch is adjusted to maximize the number of switching operation n,. The load currgnt shall

be (10 £|1) % of the maximum rated value. Unless otherwise specified by the manufactprer, the
load shgll be resistive:

No disgontinuous disturbance limits apply if only disturbances described in| 5.4.3.4
(instantgneous switching) are generated.

For switches employing a manually operated "on" and automatic "off', the average ron" time
(z4 seconds) shall be determined from three successive operations while the switch is adjusted

to maximize the value of n,. A rest period of 30 s shall be allowed. The average time for a
complete cycle is (¢4 + 30) s, thus the click rate is:

N:%
1405
60
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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 added
to the mpasured 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 juse 16 dB
as averagg value between over and under compensation.

Other tepts, where applicable, shall be made using the same load at the fehce port, as gpecified
for the disturbance voltage measurements.

During the tests, the EUT shall be operated in the normal positien;with a maximum inglination
of 15° frpm the vertical position.

The controls accessible without tools shall be set to the“position producing the maximum
emission level.

The earth terminal of the fence circuit shall be connected to the earth terminal of the| AMN. If
the termjnals of the fence circuit are not clearly:marked, they shall be earthed in turn.

NOTE 3 |n order to avoid damage to the RF input df.the measuring receiver by the high voltage pulses of the electric
fence unit| it is good practice to insert an attenuator before the RF input of the receiver.

Electric fence energizers designed td-be operated with both AC and DC supply shall be tested
with both types of supply.

A.8.3 Electronic gas igniters
A.8.3.1 General

The disthrbance caused by manually operated single spark on demand electronic gasl|igniters,
which ogerate anly when a switch included for the purpose of mains connection or discohnection
operates, is to'be disregarded according to 5.4.3.2 (for instance central heating boilers|and gas
fires are|exXeluded, but not cooking equipment).

Other 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:
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A.8.6

Air cleaners

ntrol set

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 add

A.8.7

itional function (e.g. humidifier, plasma ions generator) shall also be active.

Steam generators and humidifiers

Steam generators for domestic use or for use in hotels and public baths, e.g. for indirect heating,

shall 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
charged, shall be measured in a manner similar to 5.2.3 with the mains supply port connected
to an AMN.

The output terminals of the charger shall be connected to a variable representative load (e.g. a
variableresistor) designed to ensure that the rated charge current or voltage to be controlled
can be gbtained.

For each applicable test a measurement with no load and maximum¢specified load [shall be
performed.

When a fully charged battery is required for correct operation of.the charger, the repregentative
load may include a battery and this shall be connected)in parallel with the |variable
representative load.

Non IPT|battery chargers that would not operate as infended when connected to a resistive load
or a fully charged battery shall be tested after being connected to a battery that is|partially
charged

A.8.9 External Power Supplies (EPS)

The reqliirements in this subclause shall apply to EPS intended to be used with equipment in
the scoIe of this document. These.requirements may be used for testing EPS which are
marketefl separately from the equipment to be powered.

NOTE Sg¢e A.11.3 for equipment that'is operated from EPS.

Mains qgperated EPS shall be measured with the auxiliary port connected to a |variable
representative load designed to ensure that the rated current or voltage to be controlled can be
obtained. Unless specified otherwise (e.g. in the instructions for use), a resistive load|shall be
used.

For each applicable test a measurement with no load and maximum specified load [shall be
performed

For DC powered EPS the same load requirements for AC mains operated EPS shall apply. 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; lo
speed); fine lower; pause;

— Cycle 2: fine lift; pause; fine lower; pause.

wer (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.

Lifting and traction shall be measured and evaluated separately.
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condition shall be adequate to maintain normal operating conditions. If the
5 depleted down to a level for which normal operating conditions are not maint
complete the test the battery shall be recharged or replaced:with one of the sa
fully charged.

ne mobile part is powered through a cable, the cable shall be of the necessar

to enable the movements of the mobile part within the{test setup as provided in 4

A.8.11.3

The TEN
measurg
used for

A.8.11.2

This typ
or with 3

NOTE 1

During t
electron
function
normal d
continug

or A.8.11.4, as appropriate.

test, the

battery
hined, in
me type,

y length
\.8.11.2,

I-waveguide measuring method shall not be used for performing radiated ¢mission

ments on robotic equipment which is notvintended for operation along the orie
TEM test.

Mobile parts — Horizontal operation
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n inclination less than 45%.

Examples are robotic cleaners that move on the floor of a house or the benchtop of a kitchen.
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not be able to operate the intended functions while stationary. In such case, a special software mode (e.g. “EMC
testing mode”) to be included in the software by the manufacturer is generally used to achieve the above mentioned
operating conditions.

The mobile part shall be placed at a height above the ground reference plane of the test 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, see
Figure A.4).
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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 greater than 45°, but typically vertical.

NOTE 1 [EXamples are robolic Window cleaners that move on one or boih sides ol a WINdow.

During testing, the mobile part of the robotic equipment shall be operated freely on g vertical
test surfpce having a size (1,0 £ 0,2) m x (1,0 £ 0,2) m, unless specified differently in A.8.11.4.
The eleg¢tronic control (microprocessors and sensors) shall be operating in order to [fulfil the
intended functions. Motors (e.g. brushes, blades, traction motors, suction* motors) [shall be
operating under normal conditions. Tools and traction means (e.g. brushes, blades, wheels or
tracks) ghall be operated continuously.

NOTE 2 |t is expected that the robotic equipment is able to operate normally en’the test surface withouf particular
arrangemgnts. Otherwise, a special software mode (e.g. “EMC testing mode®)\to be included in the software by the
manufactdrer is generally used to achieve the above mentioned operating,conditions.

test sit¢ selected for measurement, according tox5.2.1.1 and 5.3.4.3.1, as applicable

The veriical test surface shall be placed at a height abiove the ground reference plarne of the
(for condlucted and radiated measurements respectively). See Figure A.7.

The vertical test surface shall be made of non-conductive material suitable for thel type of
equipmgnt to be tested and shall be sufficiently even in order to keep constant the load of the
parts in pontact with it.

A.8.11.4 Specific test conditions-for robotic equipment

Robotic bacuum cleaners shall be tested stationary according to A.8.11.2.
Electricgl robotic lawn mowers shall be tested stationary according to A.8.11.2.

Robotic window cleaners shall be tested according to A.8.11.3 using a rectangular vertical test
surface made of-glass. The size of the test surface shall be (1,0 £ 0,2) m x (1,0 £ 0,2) m and
its thickmess shalt’be (10 £ 2) mm. However, the thickness may be different if this is ngcessary
to allow the movement of split-type window cleaners.

Other robotic equipment shall be tested following the requirements of either A.8.11.2 or A.8.11.3,
according to the inclination of the intended operating pattern of the mobile part.

A.8.11.5 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 docking 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
conditions:

1) 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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A.8.12

Other robotic equipment

operating any other function that may be active when the mobile part is docked.
2) Mobile part not docked

operating any function that may be active when the mobile part is not docked (e.g. border
detection or mobile part detection).

The requirements of A.8.11 should be used as guidance for setting the operating conditions of

other types of robotic equipment.

A.8.13

Clocks dhall be operated continuously.

A.9
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nduction cooking appliances

General

ne tests the vessel is filled with tap water to about 50 % of itsimaximum capadi

l cooking vessels (dimension of the contact surface) are:

ments shall be made with enameted ferromagnetic steel vessels. If this is not
lel selected for testing shall bexin’ accordance with those specified by in the ins

el bottom shall be concave and shall not deviate from flatness by more than
its diameter at the ambientitemperature (20 + 5) °C.

Operating conditions for EUT with fixed cooking zone(s)

zones shdll be operated separately in sequence.

ossible,
ructions

0,6 % of

tontroller settings shall be selected to give the maximum input power incIudiTg boost

The position of the vessel shall match the hob marking on the plate. The smallest usable
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 vessel shall be placed centrically in the heating zone.

A.10 Hquipment making use of IPT other than induction cooking applianges

A.10.1 | General

IPTS, IHTC and IPTE shall be tested according to the relevant casesdescribed in Table A.1
and Figyre A.6.

Table A.1 — Types of EUT, operating modes‘and test setup

Case EUT Operating mode Test setup
1 Re i 3
. , presentative load docked to

(sde A.10.2) IPTS Powering and/or charging the EUT

2 PTG Normal opgfation and/or EUT docked to a
(sée A.10.3) oharging representative IPTS

3 IPTE Normal operation and/or IPTS and IPTC(s) dockgd
(s¢e A.10.4) charging together

Measurgments shall be conducted with the inductive powering equipment in the |position
specified for intended use,.according to the principles given in this document for tableftop and
floor stahding equipment(

In particplar:

f the inductive powering equipment is intended to be used with the IPTS cojl in one
orientation only (e.g. horizontal or vertical), then the measurements shall be made with
the‘equipment positioned to obtain that coil orientation;

— If the inductive powering equipment is intended to be used with the IPTS coil in various
orientations, then the measurements shall be made twice, with the equipment positioned
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
shall be able to obtain such condition.
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