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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

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

Part 1: Emission

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organlzatl >mprising
all national electrotechnical committees (IEC National Committees). Th promote
interngtional co-operation on all questions concerning standardlzat|on inthe electricahan fields. To
this efd and in addition to other actlvmes ifications,
Technjcal Reports, as “IEC
Publicgtion(s)”). Their preparation is entrusted to technical commi te interested
in the| subject dealt with may participate in this preparato . a e and non-
goverrimental organizations liaising with the IEC also parti i i es closely
with the International Organization for Standardization (ISO) in accorda vi rmined by
agreerent between the two organizations

2) The formal decisions or agreements of IEG/0n chn al ernational
consefsus of opinion on the relevant subj ion from all
interedted IEC National Committees.

3) IEC Ppblications have the form of recom C C National
Commijttees in that sense. While all reasonable i i nt of IEC
Publicgtions is accurate, |IEC r for any
misintgrpretation by any end

4) In ordpr to promote int Iiblications
transpprently to the maxin ivergence
betweg¢n any IEC Publicati indicated in
the latter. <>

5) IEC pfovides no rin e for any
equipn

6) All uss ve the Jatest edition of this publication

7) No liabili EC onr\ts directors, employees, servants or agents including individual experts and
memb nittees and IEC National Committees for any personal injury, property amage or
other F: , whether direct or indirect, or for costs (including legal [fees) and
expen publication, use of, or reliance upon, this IEC Publication or any jother IEC
Public

8) Attenti e Normative references cited in this publication. Use of the referenced publjcations is
indispgnsablefor rect application of this publication.

9) Attentipn is“drawn to the possibility that some of the elements of this IEC Publication may be the |subject of

patent

bt = TRT —r et ol TR il e " L " il
YIns. TEW STiall TTOU UT TICTU TESPUTTISTUTE TUT TUTTIUTYTITY dity U all SUCIT Pateliit TIYTiS.

International Standard CISPR 14-1 has been prepared by CISPR subcommittee F:
Interference relating to household appliances, tools, lighting equipment and
apparatus.

similar

This fifth edition of CISPR 14-1 cancels and replaces the fourth edition published in 2000, its
amendment 1 (2001) and amendment 2 (2002).
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The text of this standard is based on the fourth edition, amendment 1, amendment 2 and the
following documents:

FDIS Report on voting
CISPR/F/404/FDIS CISPR/F/411/RVD

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

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

u hanied until
stere.i¢c.ch" in

The cor:l:mittee has decided that the contents of this publication will remain
the maiptenance result date indicated on the IEC web site under "
the data|related to the specific publication. At this date, the publicati

* recopfirmed;
* withdrawn;
» repldced by a revised edition, or

@@
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INTRODUCTION

The intention of this standard is to establish uniform requirements for the radio disturbance
level of the equipment contained in the scope, to fix limits of disturbance, to describe methods
of measurement and to standardize operating conditions and interpretation of results.

@C‘@
o
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ELECTROMAGNETIC COMPATIBILITY -
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

Part 1: Emission

1 Scope

1.1
from

devices, unless the r.f. energy is intentionally generated or intended

It includes such equipment as: household electrical applia
controls| using semiconductor devices, motor-driven electrocmedica
electron|c toys, automatic dispensing machines as well as ]

Also

Thi 3 AT ’ nd nand the 1ad i rad
appliances whose main functions are performed by motors and

N
projectors.

included in the scope of this standard are:

— sepdrate parts of the above mentioned equip

(pow
this $tandard.

Exclude

— apps
form

NOTE 1 Examples are:

luminaires, i
CI$PR 15;

au
aljo
mdi

eqyli
Cl

mi
inf
CI$PR 22;

dctrahic equipment to be used on motor vehicles: CISPR 12;

e

rbances
gulating

gulating
electric/

ces e.g.
lated in

explicitly

devices:

R 20 (see

purposes:

Imachines:

radio controls, walkie-talkies and other types of radio-transmitters, also when used with toys.

— regulating controls and equipment with regulating controls incorporating semiconductor
devices with a rated input current of more than 25 A per phase;

— stand-alone power supplies.

NOTE 2 Toys powered by the supply system of a motor-powered vehicle, ship or aircraft are not covered by this
standard.
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1.2 The frequency range covered is 9 kHz to 400 GHz.

1.3 Multifunction equipment which is subjected simultaneously to different clauses of this
standard and/or other standards shall meet the provisions of each clause/standard with the
relevant functions in operation; details are given in 7.2.1.

1.4 The limits in this standard have been determined on a probabilistic basis, to keep the
suppression of disturbances economically feasible while still achieving an adequate radio
protection. In exceptional cases radio frequency interference may occur, in spite of
compliance with the limits. In such a case, additional provisions may be required.

1.5 The—effects—of—oloctromagnetic—phenocmen j 0 3 atus are
excluded from the scope of this standard.

2 Nommative references

The follpwing referenced documents are indispensable for, icati i cument.
For datgd references, only the edition cited applies. For ufdated e t edition

IEC 600$0-161:1990, International Electrotechnical- 3IF: gnetic
compatipility

Amendment 1: 1997
Amendment 2: 1998

IEC 603B5-2-76:2002, Household and similar_elec
Particuldr requirements fo ic-fence e )

IEC 605p8-2-4:1997,

appliances — Safety — Part 2-76:

224~ Particular requirements — Section 4 : Portable

general purpose lymina
IEC 60598-2-10:2; L 2 2-10: Particular requirements — Portable luminaires

for child

CISPR : imi rethods of measurement of radio disturbance charagteristics
electricg i

CISPR : ecification for radio disturbance and immunity measuring apparatus
and me -1: Radio disturbance and immunity measuring apparatus — Mgasuring
apparatls

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

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 16-2-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements


https://iecnorm.com/api/?name=4674a408e3075452ad4f5ac4411c5ba0

CISPR 14-1 O |IEC:2005 -17 -

CISPR 16-2-2:2003, 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 22:2005, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement

3 Def

initions

For the purpose of this standard, the definitions contained in IEC 60050-161 apply extended

with the

specific definitions as follows:

3.1 De

Referen

Equipment under test (EUT)

Level
Weightin

3.2

click
a disturl
the durg
disturba
the i.f. r

beginnin
NOTE U

3.3
i.f. refer

the corrgspondin

unmodu
continug

3.4

one ope

NOTE In

finitions of the following terms are specified in CISPR 16-2-1

ce ground

g

ance, the amplitude of which éxceeds’'the quasi¥peak)limitof continuous dist

der certain condi

ence leve

irbance,
sequent
exceeds

from the

er of an
limit for

dependent of whether clicks are observed or not.

3.5

minimum observation time

T

the minimum time necessary when counting clicks (or where relevant counting switching
operations) to provide sufficiently firm evidence for the statistical interpretation of the number

of clicks

3.6

(or switching operations) per time unit (see also 7.4.2.1)

click rate

N

in general the number of clicks or switching operations within one minute; this Figure is being
used to determine the click limit (see also 7.4.2.3)
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3.7

click limit
Lq

the relevant limit L for continuous disturbance, as given in 4.1.1 for the measurement with the
quasi-peak detector, increased by a certain value determined from the click rate N (see
also 4.2.2.2)

The click limit applies to the disturbance assessed according to the upper quartile method.

3.8

upper quartile method
a quarter of the number of the clicks registered during the observation time T is allowed to
exceed fhecicktimmit i_q

erations
limit Lq

In the gase of switching operations a quarter of the number of
registerg@d during the observation time is allowed to produce clicks €
(see alsp 7.4.2.6).

3.9
toy
product

Toys m3 on.

The supply voltage of a toy shall not exceed a.cC. may be
provided by a battery or by means of a pte d to the

mains S:Lpply
NOTE T

nsformers, converter b58-2-7).

3.10
battery
toy whic

toy
y

3.1
transfor
toy whig y mains through a transformer for toys and upging the
supply mains’as e.of electrical energy

3.12
dual su
toy whic perated simultaneously or alternatively as a battery toy and a transformer toy

3.13
battery box
compartment which is separate from the toy and in which the batteries are placed

3.14

safety isolating transformer

transformer, the input winding of which is electrically separated from the output winding by an
insulation at least equivalent to double insulation or reinforced insulation, and which is
designed to supply an appliance or circuit at safety extra-low voltage
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3.15
safety transformer for toys

safety isolating transformer specially designed to supply toys operating at safety extra-low

voltage not exceeding 24 V
NOTE Either a.c. or d.c. or both may be delivered from the transformer unit.

3.16
constructional kit

collection of electric, electronic or mechanical parts intended to be assembled as various toys

3.18
functional toy
toy withl a rated voltage not exceeding 24 V and
installation used by adults

NOTE A|product with a rated voltage exceeding 24
supervisign of an adult and which is a model of’an\applia
a functionfl product.

3.19
portabl¢ luminaire for children
luminairg that in normal us
supply and which is desi
portable S

NOTE A §
more com

[IEC 601

3.20

video td
toy cons
the picty

NOTE Al
connectio

3.21

can be mave e place to another while connects
gned _tg provide adevel of >safety in excess of that provid

various

>esearch.

ance or
the direct

known as

d to the
ed by a

brvision of

ract with

onitor and

electronic circuit
circuit incorporating at least one electronic component

3.22
electronic component

part in which conduction is achieved principally by electrons moving through a vacuum, gas or

semiconductor

NOTE Electronic components do not include resistors, capacitors and inductors.
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3.23

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

4 Limits of disturbance

Radio disturbance measurements below 148,5 kHz and above 300 MHz need not to be carried
out, unless otherwise specified in this standard for specific appliances.

4.1 Continuous disturbance

Commullator motors, as well as other devices incorporated in househ liances) electric
tools angl similar electrical apparatus may cause continuous disturban

Continupus disturbance may be either broadband, caused t such as
mechanijcal switches, commutators and semiconductor regula : . pwband,
caused by electronic control devices such as microprocessors:

NOTE Inptead of the concept of "broadband" and "narrowband” di i ndard a digdtinction is
made between two related kinds of disturbance, defined by the 1 ose limits

have beenp defined with respect to the measurement with the ¢ e detector
(see 5.1.1|and 6.1.1).

411

NOTE T the lower
frequency]|li 30 kHz are
considerefl adequate, since 1485

The limits of the terminal 'stu a i i . i ages are
measurgd, in accorda

Terminals are ction to

external|circuits.

4.1.1.1
mains te

nd 3 shall be met on the phase(s) and the neutral of the
s, except those of electric tools.

4.1.1.2 inals of appliances as well as on load and additional terminals of

regulatin rating semiconductor devices the relaxed limits given for "agditional
terminalg" and 5 apply.
Terminats—whichmay be—used—=as—either mains—termimats—or—toadfadditiomat—terntihals are

subject to the limits for mains terminals.

No terminal voltage limits apply for leads, which are not easily extensible by the user
(permanently connected, or provided with a specific connector), which are shorter than 2 m,
and which connect the equipment with an auxiliary apparatus or device, (e.g. semiconductor
speed controls, power plugs with AC-DC converters).
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No terminal voltage limits apply to leads integrated in the suction hose of vacuum cleaners,
even if the length exceeds 2 m.

NOTE For the measurement at the load terminals and additional terminals of regulating controls incorporating
semiconductor devices see 5.2.4, for additional terminals of other appliances see 5.2.3.

4.1.1.3 For the mains terminals of electric tools the particular limits given in columns 6 to 11
apply according to the rated power of the motor, the power of any heating device is to be
excluded (for instance heating power in a blower for plastic welding). For the load terminals
and additional terminals of electric tools, columns 4 and 5 apply without further relaxation.

Table 1 — Terminal voltage limits for the frequency range 148,5 kHz to 30 MHz

(See Figures T and 2Z)
HOUSEHOLD APPLIANCES AND EQUIPMENT CAUSING SIMILAR URB N S
AND REGULATING CONTROLS INCORPORATING SEMICONDUGETO
Frequenicy range At mains terminals \l“o&b Wnd
aQ\ltl nakterminals
( 2 3 §
(MHz) dB (uV) dB (uVv) dB V) dB (uVv)
Quasi-peak Average* 7 Quasi-pe Averpage*
Decreasing linearly the Io rith Q
0,15 fo 0,50 of the freq 70
66 to 56
0.5 to 5 56 f 74 oh
5 tp 30 74 64
\\( Mm\\w LS)&%OOLS
1 6 8 | 9 10 11
Frequenicy @ m tor p \R;t;d motor power above Rated motor powgr above
rang 700 W and not exceeding 1000wW
1000W
(MHz (M) dB (uv) dB (uv) dB (uVv) 4B (uVv)
/Qja i-peak vera Quasi-peak Average* Quasi-peak Ajverage*
\ Weasing linearly with the logarithm of the frequency from:
0,15 to Of 35|
660059 59 to 49 70 to 63 63 to 53 76 to 69 g9 to 59
0,35 tols RN 49 63 53 69 59
5 to 3( 64 ) 54 68 58 74 64
* If the limitvfor the measurement with the average detector is met when using a receiver with a quasi-peak
detector; the equipment under test shalt be deemed to meet both IMMtS and the measurement Using the receiver

with an average detector need not be carried out.

NOTE The limits for the measurement with the average detector are tentative and may be modified after a period

of experience.

4.1.1.4 Limits for electric fence energizers apply to

a) the fence terminals on all energizers (columns 4 and 5 of Table 1);

b) the mains terminals on energizers designed for connection to the mains (columns 2 and 3

of Table 1);
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c) the battery terminals on energizers designed for operation from a battery (columns 4 and
5 of Table 1).

However, no limits apply to the battery terminals of energizers with built-in batteries which
cannot be connected to the mains supply, or energizers with external batteries if the
connecting lead between the energizer and the battery is shorter than 2 m and is not
applicable of being easily extended by the user without special tools.

Type D energizers, according to IEC 60335-2-76, are measured as battery operated
energizers with connecting leads between the energizer and the battery greater than 2 m in
length.

NOTE In practice, the fence wire can also act as an active source of disturbances, due_to the high-voltage
dischargeaﬁ, in particular to radio and telecommunicaiion neiworks. Manufaciurers of éleciric\fence gnergizers
should instruct the users to eliminate discharge points such as touching vegetation or a ken fence-wirg.

41.1.5
batterieg) which can be connected to the mains the limits of colu
to the mpins terminals.

external
1 apply

No radip disturbance limits apply to appliances with
connectgd to the mains supply.

No radig ing lead

between ing lead is longer than 2 m
or easily limits of columns 4 and 5 of
Table 1

4.1.2

The limi

Ta Hz
Tools
1 X 5 6 7 8 9
Frequengy \ \) Rated motor power not Rated motor power Rated motqr power
range exceeding 700 W above 700 W and not above 1 )00 W
exceeding 1 000 W
(MHZz) dB (pW) dB (pW) dB (pW) dB (pW) dB (pW) dB (pW) dB (pW) dB (pW)
Quasi-peak Average* Quasi-peak Average* Quasi-peak Average* Quasi-peak Average*
Increasing linearly with the frequency from:
30 to 300
45 to 55 35to 45 45 to 55 35 to 45 49 to 59 39 to 49 55 to 65 45 to 55

*

If the limit for the measurement with the average detector is met when using a receiver with a quasi-peak
detector, the equipment under test shall be deemed to meet both limits and the measurement using the
receiver with an average detector need not be carried out.

NOTE The limits for the measurement with the average detector are tentative and may be modified after a period
of experience.

4.1.2.1 The limits in columns 2 and 3 of Table 2 shall be met by all appliances except those
mentioned in 4.1.2.2, second paragraph, to 4.1.2.4.
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4.1.2.2 For battery operated appliances (with built-in batteries as well as with external
batteries) which can be connected to the mains the limits of columns 2 and 3 of Table 2 apply,
together with 4.1.2.3 and 4.1.2.4.

For battery operated appliances (with built-in batteries) which cannot be connected to the
mains, no disturbance power limits apply.

4.1.2.3 For electric tools the particular limits given in columns 4 to 9 of Table 2 apply
according to the rated power of the motor, the power of any heating device is to be excluded
(for instance heating power in a blower for plastic welding).

4 1 2 4 Donlllohnﬂ contrals  which incarnarato cnmlr\r\nrhu\l‘nr devices— alectric fence
1.2.4 gatin g ntrols—which—incorporat dewi i

energizgrs, rectifiers, battery chargers and converters which do no internal
frequengy or clock generator operating at frequency higher than 9 k ject to the

disturbapce power requirements in the frequency range 30 MHz to 3

4.1.3 Frequency range 30 MHz to 1 000 MHz (radiated dis

The limifs of radiated disturbances are given in Table 3.

Radiated disturbances are measured in accordance

Table 3 — Radiated disturb eli f
30 MHz to 1 000 MHz a distance
Frequency range Limits
Q dB(uV/m)

Quasi-peak

/x@;x DA
The w«/\gn >s appng?ab\t t\a\Wn frequency.

Radiated disturb is standard are restricted to toys. Measuremgnts may
be madg¢ at closer dista o 3 m. An inverse proportionality factor of 20| dB per
decade i ormalize the measured data to the specified distgnce for
determini

In case i gdsurements at distances stated in the test report are verified.

4.2 Djscontinuous disturbance

Switching operations in thermostatically controlled appliances, automatic programme
controlled machines and other electrically controlled or operated appliances generate
discontinuous disturbance. The subjective effect of discontinuous disturbance varies with
repetition rate and amplitude in audio and video presentation. Therefore distinction is made
between various kinds of discontinuous disturbance.

The discontinuous disturbance is only measured with a measuring receiver including a quasi-
peak detector as mentioned in 5.1.1 and specified in Clause 4 of CISPR 16-1-1.

See Annex C for guidance.
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4.2.1 The limits for discontinuous disturbance depend mainly on the character of the

disturbance and on the click rate N as given in detail in 4.2.2 and 4.2.3.

No discontinuous disturbance limits apply in the frequency range 30 MHz to 300 MHz.

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

4.2.2 Frequency range 148,5 kHz to 30 MHz (terminal voltages)

4.2.21

The limits of Table 1 apply also to discontinuous disturbances from all equipment
which produce:

a) disturbances other than clicks, or

b) clickp with a click rate N equal to or greater than 30.
Applianges as described in 4.2.3 are exempted.
NOTE Examples of discontinuous disturbances for which the limits for conti shown in
Figures 43 and 4b.
4.2.2.2 | For discontinuous disturbance, the click limj relevant
limit L (§s given in 4.1.1) with:

44 dB for N<0,2, or

20 1g (30/N) dB for 0,2 < N <30
NOTE Examples of discontinuous disturbances which_are cla clicks are shown in Figures 3a, 3 and 3c.
See als( Q
4.2.2.3 N determined under operating conditions and
interpre
4.2.3 H
Under ¢ of discontinuous disturbances are exempted from the
definitio
This s ains\ these exceptions which are applicable in combinatijon with
subclauges 2.2 to all kinds of appliances. In Figure 9, a flow diagram sh¢ws how
to take t into account in the verification procedure.
Product apcuifiu retaxations—are—containedirAnnex A, which—contains—atso—Tabte A2, a list of

appliances for which the switching operations are counted, to derive the click rate N.

4.2.31

Individual switching operations

The disturbance from individual switching operations, caused directly or indirectly, manually
or by similar activities on a switch or a control which is included in an appliance or otherwise
to be used for:

a) the purpose of mains connection or disconnection only;

b) the purpose of programme selection only;


https://iecnorm.com/api/?name=4674a408e3075452ad4f5ac4411c5ba0

CISPR 1

4-1 0 IEC:2005 -33 -

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

d) the changing of the manual setting of a continuously adjustable control such as a
variable speed device for water extraction or electronic thermostats, is to be disregarded
for the purpose of testing the appliance for compliance with the limits of radio disturbance
set out in this standard.

Examples of switches included in this subclause are the on/off switches for apparatus
(including foot activated), for instance the switch for an electric typewriter, manual switches
for heat and air flow control in fan heaters and hair dryers, as well as the indirectly operated
switch in a cupboard, wardrobe or refrigerator, and sensor-operated switches, etc. Switches
which usually will be repeatedly operated are not included in this subclause, e.g. for sewing

machines, calculating machines, soldering equipment, etc. (see 7.2.3. and 7.3.2.4.c).

Also thg disturbance caused by the operation of any switching deviee| or _conttolDwhich is
included in an appliance for the purpose of mains disconnection is to be
disregarded for the purpose of testing the appliance for complia its Bf radio
disturbapce as described in this standard.

4.2.3.2 | Combination of clicks in a time frame less tha

In programme controlled appliances a combination of 600 ms
is allowgd once per selected programme cycle.

For other appliances such a combina ninimum
observation time. This is also valid\for | witches,
causing|three disturbances sequentially\in e three/phases and the neufral. The
combingtion of clicks is considered as

4.2.3.3 |Instantaneous

Applianges which fulfil

— the glick rate@ot more tha

— nong of the caused-chck

- 909

shall be cks (see
tables A. ordance
with 4.2

4.2.3.4

For appliances which have a click rate less than 5, any two disturbances each having a
maximunmr—duratiomof—206—Ts—stattbe—evatuated—astwo—cticksevermr—whem—the—separation

between the disturbances is less than 200 ms.

In this case, for instance observed with refrigerators, the example shown in Figure 4b, would
be evaluated as two clicks and not as continuous disturbance.
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5 Methods of measurement of terminal disturbance voltages
(148,5 kHz to 30 MHz)

This clause lays down the general requirements for the measurement of disturbance voltage
produced at the terminals of apparatus.

The ope

519 M

rating conditions are given in Clause 7 of this standard.

easuring devices

The measuring devices given below are to be used:

5.1.1

Receive
receiver

NOTE B
quasi-pea

5.1.2
The artit

between
the test

The arti
CISPR 1

To ensd
material
impedar

mains (9

made by

5.1.3

The volf
(see 5.2

y affect the i
ce shali
This impedance will a

Measuring receivers

th detectors may be incorporated in a single receiver and m
detector or the average detector.

Artificial mains network

re that, at the

ee also 5.

age( probe_shall be used when measuring on terminals other than mains t
.3:2) e.g. load and control terminals (5.2.4.4). The voltage probe shall also

16-1-1;
1.

using the

uencies
D isolate

ise 4 of

oes not
equency

mains.
e supply

shall be

erminals
be used

on mair

s—termmmats—whenmthe—artificiatmmaims—V=retwork—canmot—beused—withou

unduly

influencing the equipment under test or the test equipment, e.g. while measuring motors and
heating devices operating at more than 25 A per phase.

The voltage probe contains a resistor having a resistance value of at least 1 500 Q in series
with a capacitor with a reactive value negligible to the resistance (in the range 150 kHz to
30 MHz) (see 5.2 of CISPR 16-1-2).

The measuring results shall be corrected according to the voltage division between the probe
and the measuring set. For this correction only the resistive parts of the impedances shall be
taken into account.
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If the function of the equipment under test is affected by the impedance of the probe being too
low, its impedance (at 50/60 Hz and at radio frequencies) shall be increased as needed
(for example 15 kQ in series with 500 pF).

5.1.4 Artificial hand

In order to simulate the influence of the user's hand, application of the artificial hand is
required for hand held equipment during the disturbance voltage measurement.

The artificial hand consists of metal foil which is connected to one terminal (terminal M) of an
RC element consisting of a capacitor of 220 pF £+ 20 % in series with a resistor of 510 Q £+ 10 %
(see Figure 8a); the other terminal of the RC element shall be connected-to the reference
ground of the measuring system (see CISPR 16-1-2). The RC element pf the™artifidial hand
may be [ncorporated in the housing of the artificial mains network.

ause 10 of

provided|that the

5.1.5 Disturbance analyzer for discontinuous disturbance

The me
CISPR 1

52 M

5.2.1

NOTE Clause 5 and Annex A electrical
appliance$ to the measuring equ

5211 Mains lead

During {ll meas*@. on other
terminalg) the artificia prder to
provide [a defined te ition, As-deseribed in detail in 5.2.2 the V-network is situgted at a
distance

The dist I 2 ements are normally to be made at the plug end of the lead.

If the mai d to the
V-netwo| arallel to
the lead he case

of controversy with regard to the banning of sales or withdrawal of a type approval iff may be
replaced by a lead of similar quality with a length of 1T m.

If the lead on which the measurements are to be made is shorter than the required distance
between the appliance and the mains V-network, it shall be extended to the necessary length.

If the mains lead of the appliance under test includes the earthing conductor, the plug end of
the earthing conductor shall be connected to the reference ground of the measuring
equipment.

Where an earthing conductor is required, but is not included in the lead, the connection of the
earth terminal of the appliance to the reference ground of the measuring equipment shall be
made by a lead not longer than necessary to be connected to the V-network running parallel
to the mains lead at a distance of not more than 0,1 m from it.
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If the appliance is not supplied with a lead it is to be connected to the artificial mains
V-network by a lead not longer than 1 m (also in case of plug or socket-outlet).

5.2.1.2 Other leads

The lead connecting the appliance with an auxiliary apparatus and the leads to regulating
controls or to batteries of battery-powered appliances shall be treated in accordance with
5.2.1.1 except where otherwise stated in this standard.

5.2.2 Disposition of appliances under test and their connection to the artificial mains
V-network

5.2.2.1 [Appliances normally operated without an earth connection
and not held in the hand

The appliance shall be placed 0,4 m above an earthed cond cting\sur. §t least
2mx 2 mai shall be
kept at | are made

in a scrg s of the
enclosu

Equipmeént that, according to its design and/or weigh s while in
use (so- =C

Howeve

— the ¢quipment shall be placed on [ ) ground
plang H25 % in
heig

- thel port and
be le

— the & 16-2-1);

— then the EUT
and

5.2.2.2

Measure

Addition 4.

The generalprincipte—tobefolowedinthe—applicationeftheartificial hanrdisthat-the metal

foil shall be wrapped around all handles, both fixed and detachable, supplied with the
appliance and the terminal M shall additionally be connected to any exposed non-rotating
metalwork as specified in 5.2.2.2.2 t0 5.2.2.2.4.

Metalwork which is covered with paint or lacquer is considered as exposed metalwork and
shall be directly connected to the terminal M of the RC element.

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

5.2.2.2.1 When the casing of the appliance is entirely of metal, no metal foil is needed, but
the terminal M of the RC element shall be connected directly to the body of the appliance.
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5.2.2.2.2 When the casing of the appliance is of insulating material, metal foil shall be
wrapped round the handles, e.g. in Figure 8b, 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.

5.2.2.2.3 When the casing of the appliance 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 8b. 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

disturbapce Tevel 1s obfained. The metal part of the body, the point A, In metai\rcr)ll\r)und the
thercan

handles|B and D and the metal foil on the body C shall be connected\toge d to the
terminal|M of the RC element.

5.2.2.2.4 When a class Il appliance has two handles of insulating B and a
case of Imetal C, for example an electric saw (Figure 8c), i d round
the hanglles A and B. The metal foil at A and B and th nnected
togethen and to the terminal M of the RC element.

NOTE C
regard to

igment with

5.2.2.3

The applli ork, the

disturba

The measurements shall he ( ith termi i d to the

referend

If the a | of the
appliang a lead
running pre than
0,1 m fr

If the en e tested
as descij

Appliang or while
being in bove.

However,

— it shall be placed on a horizontal metal ground plane (the reference ground plane), but
insulated from it by a non-metallic support (e.g. a pallet) of 0,1 m £ 25 % in height. If the
measurements are made in a screened enclosure, the distance of 0,1 m + 25 % shall be
referred to the metal ground of the screened enclosure;

— the boundaries of the appliance shall have a distance of at least 0,4 m to a grounded
vertical conducting surface of at least 2 m x 2 m in size. If the measurements are made in
a screened enclosure, the distance of 0,4 m shall be referred to the nearest wall of the
enclosure;

— the reference ground plane shall extend at least 0,5 m beyond the boundaries of EUT.

— the V-network shall be bonded with metal straps to the reference ground plane (see
CISPR 16-2-1);
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— the reference ground plane shall be bonded with the vertical surface by a low impedance
connection.

5.2.3 Appliances having auxiliary apparatus connected at the end of a lead
other than the mains lead

NOTE 1 Regulating controls incorporating semiconductor devices are excluded from this subclause, as these are
covered in 5.2.4.

NOTE 2 When the auxiliary apparatus is not essential to the operation of the appliance and has a separate test
procedure specified elsewhere in this standard (e.g. power nozzle of a vacuum cleaner) this subclause does not
apply. The main appliance is tested as an individual appliance.

Connecting leads exceeding 1 m in length are arranged in accordance with 5.2.1.1.

Measurgments need not to be made when the connecting lead betwe and the
auxiliaryl apparatus is permanently fixed at both ends, and is eithe , or if it
has a shielding whose ends are connected to the metal housing of\th i 3>that of
the auxiliary apparatus.

The measurement of the terminal voltage on non-rewirabl shorter

than 10 m shall be started at a frequency according to

where

f:%tart is

L is paratus,
in metres.

NOTE This calculation is bas€d on\the/requi : d one-fifth

of the wa\e length, corresponding
5.2.3.1 Measuring

The equipment
additional requireme

ollowing

aced at the same height and distance from the| earthed
main appliance, and if the auxiliary lead is long enough, at a

gad is\shorter than 0,8 m, the auxiliary apparatus shall be placgd at the

If the auxiliarylead is longer than 0,8 m, the length of the auxiliary lead in excess |of 0,8 m
parallel to itself so as to form a horizontal bundle with a length petween

The auxiliary lead is stretched in the opposite direction to the mains lead.

When the auxiliary apparatus contains controls, the arrangements for its operation must
not unduly affect the level of disturbance;

b) If an appliance having an auxiliary apparatus is earthed, no artificial hand shall be
connected. If the appliance itself is made to be held in the hand, the artificial hand shall
be connected to the appliance and not to any auxiliary apparatus;

c) If the appliance is not made to be held in the hand, the auxiliary apparatus which is not
earthed and is made to be held in the hand shall be connected to the artificial hand; if the
auxiliary apparatus is not made to be held in the hand either, it shall be placed above an
earthed conducting surface as described in 5.2.2.1.
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5.2.3.2 Measuring procedure

In addition to the measurement on the terminals for the mains connection, measurements are
conducted on all other terminals for incoming and outgoing leads (e.g. control and load lines)
using a probe as described in 5.1.3 in series with the input of the measuring receiver.

The auxiliary apparatus, control or load is connected to allow measurements to be made
under all provided operating conditions and during interactions between the appliance and the
auxiliary apparatus.

Measurements are performed both on the terminals of the appliance and on those of the
auxiliary apparatus.

5.2.4 Regulating controls incorporating semiconductor device

5.2.4.1 | The regulating control shall be arranged as shown in Figure 'nﬁl of the
control shall be connected to a load of the correct rated value by le 3 gth.

Unless gtherwise specified by the manufacturer, the load shall cansi lamps.

5.2.4.2 | When a regulating control or its load is to tion (i.e.

Class | gquipment) then the earth terminal of the d to the

earth te any, is

connect y to the

earth tel

5.2.4.3 5.2.2.1

or5.2.2

5.24.4 erminals

using a

5.2.4.5 b sensor

or contr¢l unit, the f0

a) The by leads
of 0, xcess of

0,8 1 k-and forth parallel to the lead so as to form a horizontgl bundle

with ,3m and 0,4 m.
b) Meas nt~of \the~disturbance voltage at the additional terminals of the rggulating
cont ied out in the same way as described in 5.2.4.4 for the load teffminals.

5.3 Reduction of disturbance not produced by the equipment under test

Any measurable disturbance voltage not caused by the equipment under test (arising from the
supply mains or produced by extraneous fields), shall give an indication on the measuring set
at least 20 dB below the lowest voltage to which it is desired to measure.

Should the background noise not be at least 20 dB below the measurement level, it should be
quoted in the results of measurement.
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The disturbance voltages not caused by the equipment to be tested are measured when the
equipment under test is connected but not operated.

NOTE Realization of this condition may require the addition of a supplementary filter in the supply mains and the
measurements may have to be made in a screened enclosure.

6 Methods of measurement of disturbance power (30 MHz to 300 MHz)

This clause lays down the general requirements for the measurement of disturbance power
produced at the terminals of apparatus.

The ope

It is ggnerally considered that for frequencies above 30 MHz i i hergy is
propagafed by radiation to the disturbed apparatus.

Experiemnce has shown that the disturbing energy is mostly e mains
leads apd other leads near the appliance. It is therefore sturbing
capabilify of an appliance as the power it could supply to-its < ly equal
to that icerf around theselleads at
the posi

Calibratjon is accomplished in accorda

6.1 Measuring devices

6.1.1 Measuring receiv

Receive ] s 16-1-1;
receiverp with average|d 1.

NOTE B¢th detect using the
quasi-peak detector

6.1.2

The abs

6.2

6.2.1 T m other
metallic |objeets an e lead to be measured on is stretched in a straight line for a distance
sufficient 0" accommodate the absorbing clamp, and to permit the necessary measuring

adjustment of position for tuning. The clamp is placed around the lead so as to measure a
quantity proportional to the disturbance power on the lead.

6.2.2 The absorbing clamp is positioned for maximum indication at each test frequency: the
clamp shall be moved along the lead until the maximum value is found between a position
adjacent to the appliance and a distance of about a half-wavelength from it.

NOTE The maximum may occur at a distance close to the appliance.

6.2.3 The straight portion of the lead to be measured on should therefore be about 6 m long,
this being equal to Ahax/2 + 0,6 m in order to allow at any time the positioning of the absorb-
ing clamp and a possible second clamp for additional isolation.


https://iecnorm.com/api/?name=4674a408e3075452ad4f5ac4411c5ba0

CISPR 14-1 O |IEC:2005 —-49 -

If the original lead of the appliance is shorter than the necessary length it shall be extended or
replaced by a similar lead.

Any plug or socket which will not pass through the absorbing clamp due to its size shall be
removed or, especially in the case of controversy with regard to the banning of sales or
withdrawal of a type approval the lead may be replaced by a lead of similar quality with the
necessary length.

NOTE Ay is the wavelength corresponding to the lowest frequency at which measurements are to be made for
instance 10 m at 30 MHz.

6.2.4 |If the r.f. isolation between mains supply and the input of the absorbing clamp on the
side of [fhe appliance appears to be Insufficient, a 1ixed territe clamp [(see CISPR 16-1-3)
should Qe placed along the lead at a distance of about 6 m from the a mproves
the stablility of the loading impedance and reduces extraneous noise € mains
supply. For more information see Clause 4 of CISPR 16-1-3.

6.3 Special requirements for appliances having auxiliary a
cdnnected at the end of a lead other than the mair 2

6.3.1 Measuring arrangement

6.3.1.1 | Auxiliary leads normally extendible by end or
leads fitjed with a (by the user) easily replaceab shall in
accordanpce with 6.2.3 be extended to [ will not

pass thrpugh the absorbing clamp due
e%ﬂ ed\to the appliance and to the puxiliary

6.3.1.2 | If the auxiliary lead is perman
apparatiis and:

— is shorter than 0,2

— is lopger than 0,2 5 a vice the length of the absorbing clamp, it|shall be
extepded to @ - bsorbing clamp;
— is lo , c of thhe absorbing clamp, measurements shall he made

usin

When th ih a is not necessary for the operation of the main appliance (e.g.
a power leaner) and a separate test procedure for the puxiliary
apparat ere in this standard, only the lead, but not the puxiliary
apparat a . (However, all measurements on the main applfance in
accorda ith.6.3.2 are’to be made.)

6.3.2 Measurement procedure

6.3.2.1 Measurement of the disturbance power is made firstly on the mains lead of the main
appliance using the absorbing clamp in accordance with 6.2. Any lead connecting the
main appliance to an auxiliary apparatus is disconnected if this does not affect the operation
of the appliance, or is isolated by means of ferrite rings (or an absorbing clamp) close to the
appliance.

6.3.2.2 Secondly, a similar measurement is made on each lead which is or may be
connected to an auxiliary apparatus, whether or not it is necessary for the operation of the
appliance; the current transformer of the clamp pointing towards the main appliance. Isolation,
or disconnection of the mains lead and other leads is made in accordance with 6.3.2.1.
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NOTE For short, permanently connected leads the movement of the clamp (as described in 6.2.3) is limited by the
length of the lead.

6.3.2.3 In addition, measurement is made as above but with the current transformer of the
clamp pointing towards any auxiliary apparatus, unless this auxiliary apparatus is not needed
for the operation of the main appliance and a separate test procedure for it is specified else-
where (no disconnection or r.f. isolation of other leads is of course necessary in this case).

6.4 Assessment of measuring results

The measured power is derived from the maximum indicated value found at each frequency of
measurement and the calibration curve of the absorbing clamp (see also the example given in
Annex Bof CISPR 1R-1-’2)

7 Opeérating conditions and interpretation of results

When measurements of disturbance are being made, the appf S be opéerated under
the folloving conditions:

7.1 General

711 N conflict
with the . Where
appliang se shall
be folloy

7.1.2 T prdingly.
In this ¢

7.1.3 N pperated
for a suf le during
normal | turer.
7.1.4 sperated from a supply that provides the rated voltage and

A test a about 50 MHz shall be made over a range of 0,9 to 1,1 times
the rate eck whether the level of disturbance varies considerably with
the sup in_which case, the measurements are to be made at the voltpge that

If an appliance has a rated voltage range, the multipliers 0,9 and 1,1 apply to the lowest and
highest, ostTommom nomimatsuppty vottages that fattwithimthe Tatedvottage Tange that is
specified by the manufacturer.

NOTE The most common nominal supply voltages are 100 V, 110 V, 115V, 120 V, 127 V, 220 V, 230 V, 240 V
and 250 V.

If an appliance has more than one rated voltage the multipliers 0,9 and 1,1 apply to the rated
voltage that causes maximum disturbance.

For appliances with a frequency range of 50 Hz to 60 Hz, a test at about 160 kHz and at
about 50 MHz shall be made using supply frequencies of 50 Hz and 60 Hz at the above
determined supply voltage, in order to check whether the level of disturbance varies
considerably with the supply frequency; in which case, the measurements are to be made at
the supply frequency which causes maximum disturbance.
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7.1.5 Speed controls with a limited number of fixed positions are to be adjusted to
approximately average and to maximum speed, the higher reading to be registered if there is
no instruction to the contrary in this standard.

Apparatus which incorporate electronic regulating controls shall have the controls adjusted for
maximum disturbance in accordance with the procedure outlined in 7.2.6.1, in both frequency
ranges 148,5 kHz to 30 MHz and 30 MHz to 300 MHz.

If the setting of continuously adjustable controls, which are not designed for frequent
adjustment in normal use, has been pre-set, it shall not be adjusted during the test.

71 6 The—ambienttemperature-shal-e—withintherange—452C to-35-°C
P 8 RO—aH R R—te R petattH A —HEO-WHRHHR—Re-+Ehg T t =

7.2 Operating conditions for particular equipment and integrate

7.21 Multifunction equipment

Multifungtion equipment which is subjected simultaneo of this
standard and/or other standards shall be tested with each isolatign, if this
can be achieved without modlfylng the equment inte ed shall
be deern bn each
function

For equ ation, or
where th e to fulfil
its primary function, the equipment sha : i if i pets the
provisio ncti i

7.2.2 Battery operated

If the agpliance can be ermitted
mode afpd in ac a d to the
mains.

In the frequenc external

batteries s_of the connecting lead using a probe as described in 5.1.3

in series easuring receiver. Equipment which is made to be held in the
hand sh ed<to the artificial hand.

In the f| 0 MHz to 300 MHz measurement on equipment with |external
batteries e as\described in 6.3.2.2 with the current transformer of the clamp|pointing
toward thesapplian

7.2.3 Integrated starting switches, speed controls, etc.

For starters, speed controls etc. incorporated in appliances like sewing machines and similar
apparatus given in Table A.2 the second paragraph of 7.4.2.3 applies.

7.2.3.1 Starters and speed control of sewing machines and dental drills. To determine the
disturbance generated during starting and stopping the speed of the motor shall be increased
to maximum speed over a 5 s period. For stopping, the control shall be reset quickly to its off
position. To determine the click rate N, the period between two starts shall be 15 s.
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7.2.3.2 Starting switches in adding machines, calculating machines and cash registers shall
be operated intermittently with at least 30 starts per minute. If 30 starts per minute cannot be
attained, then intermittent operation with as many starts per minute as possible in practice
shall be used.

7.2.3.3 Picture change devices of slide-projectors. To determine the click rate N, the device
shall be operated with the lamp switched on and with four picture-changes per minute without
slides.

7.2.4 Thermostats

Separate as well as incorporated thermostats for the control of electric room-or water heaters,
oil and gas burners and the like.

Thermogtats for, or integrated in permanently installed room heatir i i ded for
stationafy use shall be allocated with a click rate N which is i ick rate
determined for a single, portable or removable room heater.

The cligk rate N shall be determined for the maxi
manufaqturer or — if sold for or together with a he
(50 £ 10) % of this heater or burner.

by the
cycle of

The am;LI current
of the th he same
measure

When, i a . relay,
contactqr) all measuremep hest coil

inductarice used in practice.

In ordenl to obtai sfac shall be
operated for a i s. with a suitable load to ensure that the levels of
disturbahce are r S i

NOTE 1

NOTE 2 according
to7.240

7.2.5

For ther and the

flow diagram™of Figure>9 are not applicable.

7.2.5.1 For thermostats, separate or Incorporated in a controt box, e.g. with timer, intended
to be integrated in a fixed room heating installation, the manufacturer shall specify the
maximum operating switching rate. The click rate N shall be derived from this specification.
Failing that, a click rate N = 10 shall be used, and Lq shall be determined, see 4.2.2.2.

The thermostat shall be caused to operate for 40 contact operations (20 opening and
20 closing), either manually by actuating of the temperature setting means, or automatically
by e.g. a hot/cold blower.
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The amplitude and duration of the disturbance shall be measured for the lowest rated current
of the thermostat. In the absence of a marked or a declared minimum rated current, a current
equal to 10 % of the maximum rated current is used. The amplitude of no more than 25 % of
the disturbances shall exceed the Lq level. For thermostats which have an acceleration
resistor incorporated, the same measurements shall be performed in addition without any
separate load connected.

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 allowed for by the manufacturer’s specification.

Prior to test, it is essential that the contacts shall be operated for a hun times with the

rated load.

NOTE This is to ensure that the levels of disturbance are representative of in normal

operationg.
7.2.5.2 | Thermostatically controlled three-phase switches

Thermostatically controlled three-phase switches sha S 3 s_ A ts (see
7.2.5.1)] Where no manufacturer’s specification is giyen, a clickrat ed.

7.2.5.3 | Thermostatically controlled p s : ov@e room heating applignces

For porfable and movable room heati
maximuin operating switching rate. The
and the procedure in 7.2.5.1 shall be fo

cify the
fication,

Where no manufacturer’s specifijcation\i ollowing
the progedure in 7.2.5.1, or the click rate shall be determined for a duty-cycl¢ of (50
1+ 10) % |of the control of Figure 9 shall be followed.

The pow

Prior to with the

rated load.

NOTE Thi in normal
operationg

7.2.6

NOTE Ag¢cording to 4.1.2.4 these controls as such are not subject to the disturbance power limits in the|frequency

range 30 MHz-to-300MHz see-alseZ1-5-

7.2.6.1 Adjustments for maximum disturbance level

The regulating control shall be adjusted to give a maximum indication on the meter at each
frequency of measurement. After the value of the disturbance is registered at each preferred
frequency (see 7.4.1.3) the frequency band adjacent to the preferred frequency is scanned
without adjustment to the regulating control and the highest disturbance values are noted (for
instance scan between 150 kHz and 240 kHz with the regulating control set at the value that
gave the maximum on the meter at 160 kHz).
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7.2.6.2 Equipment with several regulating controls

The following measurement procedure shall be applied to appliances containing several
individually adjustable regulating controls each one having a maximum rated load current of
not more than 25 A.

It shall be applied both on appliances where several regulating controls are connected to the
same phase of the mains and to appliances where the regulating controls are connected to
separate phases of the mains.

7.2.6.2.1 Each regulating control is tested separately. Measurements are made in accord-
ance with 7.2.6.1 on all terminals of the appliance.

If separgte switches are provided for the individual regulating contragls, 't i pt being
used should be switched off during these tests.

7.2.6.2.2 As many individual regulating controls as possible ir loads
without the maximum current per phase to the appliance g h of the
controls|is carrying its maximum rated current.

When net all individual controls can be connected i i , trols are
given priority which gave the highest disturbanee\value i nce with
7.2.6.2.1.

NOTE The controls may be different for differen

The setfing of the individual controls shall be the urbance

during the measurement in accordane 26,2 shall be
made thHat no other setti i eater, d sturnce Measurements are madg on the
mains terminals, all phas »con theMerminals to the loads and on afditional
terminalp of the appliance.

This test is not
containgd regulating ¢

of the gthers and de
individu i

regulating control consists of an entirely self-
ppression components and operates indepgndently
ither by design or fortuitously, any load that|another

73 S 2 2 ditions and normal loads
7.31 era appliances for household and similar purposes

7.3.11

7.3.1.1.1 “Vacuum cleaners without auxiliary apparatus shall be measured while dperating
continuously without accessories and with an empty dust bag in place. Vacuum cleaners with
a mains lead retracted by an automatic cord reel are to be measured with the mains lead
pulled out completely, in accordance with 5.2.1.1.

7.3.1.1.2 For leads integrated in the suction hose of vacuum cleaners, see 4.1.1.2.

7.3.1.1.3 For the frequency range 30 MHz to 300 MHz the measurement of disturbance
power shall be performed with the absorbing clamp (in addition to the measurement at the
mains terminals) by replacing the suction hose and its integrated lead (but only if the plug or
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socket is easily replaceable by the user) with a flexible cord connected to the terminals on the
main unit and of necessary length having the same number of wires as provided in the
originally submitted suction hose.

7.3.1.1.4 Auxiliary power nozzles of vacuum cleaners shall be operated continuously without
mechanical load on the brushes. The cooling, if necessary, shall be provided by a non-
metallic hose.

If the power nozzle is connected by a non-detachable 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
measured together. In all other cases, the appliances shall be measured separately.

7.3.1.2 | Floor polishers shall be operated continuously without any mechanical lea¢l on the
polishing brushes.

7.3.1.3 | Coffee grinders shall be operated continuously without load

7.3.1.4 |Food mixers (kitchen machines), liquid-mixers hall be

operated continuously without load. For speed controls, se

7.3.1.5 | Clocks shall be operated continuously.

7.3.1.6

7.3.1.7 air flow;
the fan ed. For
thermos ds with
electron

7.3.1.8 switches
see 7.3.4.

7.3.1.9 ed. The
thermos y shall be
empty gnd not heated. as been

reached

The clic

NOTE Dte to i

deposition on the cooling element, the number of switching operations in normal usg is about
half that cpmpared-wi

the refrigerator being empty.

7.3.1.10_Washing machines shall be operated with water but without textiles, thd tempe-
rature of the incoming water shall be in accordance with the manufacturer's instruction for
use. The thermostat, if any, must be adjusted to the maximum setting for the programme
chosen or to 90 °C, whichever is lower. The most unfavourable control programme of an
appliance shall be taken for the determination of click rate N.

NOTE For machines where the drying function forms a part of the programme, see 7.3.1.12.

Aqua-stop valves are not an auxiliary apparatus within the meaning of subclauses 5.2.3 and
6.3.

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 aquastop hose shall be
connected to the water tap and located parallel to the mains lead on a length of 40 cm with a
maximum distance of 10 cm. Afterwards the measurements on the mains lead are carried out
as described in 6.2.

7.3.1.11 Dish-washing machines as in 7.3.1.10.

7.3.1.12 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 a mass
between 140 g/m2 and 175 g/m2 in dry condition.

Control i i Oy tghes tHer—Fhe—pos : ives the
highest

Separat
material :
material|shall be saturated with an equal weight of water at (25\t 5) °

9 textile
weight of

Tumble |dryers combined with washing machines where_th in d drying
operations are performed sequentially in a single/containe half the
maximum dry weight of cotton textile material reco 9 bquence
operation in the manufacturer's instruction for uge he dryer
operation being that obtained at the end\of the"s i washing
operatiop.

7.3.1.13| Centrifugal dryers shall be operated co ly without load.
7.3.1.14 all erat continuously without load, afcording
to 7.1.2.

7.3.1.15

For test'l‘? i C g motor, the motor shall be operated continously at
its maxi ' : i

For testi i semiconductor control disturbances, see 7.2.3.1 or 7,2.6.1.
7.3.1.16

7.3.1.16 i ewriters shall be operated continuously.

7.3.1.16.2 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 continuous 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 category shall be 80 g/m2.
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7.3.1.17 Projectors

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

7.3.1.17.2 Slide projectors shall be operated continuously without slides, the lamp being
switched on. To determine the click rate N, see 7.2.3.3.

7.3.1.18 Milking machines shall be operated continuously without vacuum.

7.3.1.19 Lawn mowers shall be operated continuously without load.

7.3.1.20| Air conditioning equipment

7.3.1.20[1 If the air temperature is controlled by changing the time\ ?tion of
the compressor motor used in the appliance, or the appliance has_heati i ntrolled
by thermostat(s), measurements shall be made according to thie same op i dition as
in 7.3.4114.

7.3.1.20{2 |If the appliance is a variable capacity t f(s) that
control(g) the revolution of the fan or compressor ade with

the temperature controller setting at the lowest positi d at the
highest position when in heating mode,

7.3.1.20[3 The ambient temperature fo
shall be|(15 + 5) °C when the appliance heating mode, and (30 £ 5) °G when it
is operating in cooling mode. If it is in he ambient temperature within this
range, gnother temperatupé\is als issible ded that the equipment opergtes in a
stable manner.

by 7.3.1.20.1 and 7[3.1.20.2

The ami i a perature of the air flow to the indoor uni.

7.3.1.20 fanCe ists_of ‘indoor and outdoor units (split type), the Iength of
connect i : *+ 0,3 m and the pipe shall be shaped like a coil with a
diamete e/ pipe length cannot be adjusted, it shall be longer than

4 m, buf e measurement of disturbance power on the cohnecting
leads b e leads shall be separated from the refrigerant pipe and
extende he clamp measurement. For all other measurenfents of
disturba disturbance voltage the connecting leads between the two units shall
be rout igerant pipe. Where an earthing conductor is required, |but not

included in the mainsjead, the earthing terminal of the outdoor unit shall be connectgd to the

reference ground (see 5.2.1, 5.2.2 and 5.2.3). The artificial V-network shall be situgted at a
distancelof 0.8 m from the unit (either the indoor or outdoor unit) which is connectdd to the
mains network. Depending on the maximum length of leads , other than the mains lead, the
starting frequency for the terminal disturbance voltage measurement on these leads is given
by the formula specified in sub-Clause 5.2.3.

NOTE |If no specific information about the length of auxiliary leads is given by the manufacturer, it can be
assumed that their length is always greater than 2 m but less than 30 m.
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7.3.2 Electric tools
7.3.21 General

7.3.2.1.1 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.

7.3.2.1.2 Electric power-operated tools which incorporate vibrating or swinging masses
shall be tested with these masses disengaged by a clutch or other mechanical device or
electrically disconnected by a switch, if possible. If such disengagement or disconnection is
not possible and if according to the manufacturer's instruction the tool shall not be used at
‘J/t_l% rams VOltage

I d +lo +lo HIN i : : lo Ul <l
nO- oa ,| LHICTT UTC VIIJIGI.IIIB Ul DVVIIIHIIIH MMTdooTo olidIlT VT TTITTUVCU dIrl

lowered|so that the tool operates at its nominal speed.

7.3.2.1.3 For tools designed to operate via a transformer intendg

to the
mains slipply, the following measuring procedure shall be applied: §

a) Ternjinal voltage: 148,5 kHz to 30 MHz

If the tool is sold together with a step-up transformer-the di )} bssed by
meagurements made on the power supply side of'the transfo o ply lead
from|the tool to the transformer shall have a length 6 i b form a
horiZontal bundle with a length between 0,3 1y

If the tool is intended to be used with™a transfor,
measurements made on the powenhsup
manuyfacturer for use with the tool.

Whe 5 3 shall be
operpted at its rated . rements
made at the tool's powe ‘

ssed by
1 by the

b) Distyrbance power] 30

The disturb ) by er input
conngection whilst being i ated voltage. The tool shall, during measurement, be

equi with the
abso

7.3.2.2

Drills
Scre

Thre
Grinfers, disc-type and other sanders and polishers

Saws, knives and shears

Planing machines and hammers

shall be operated continuously without load.

7.3.2.3 Transportable (semi-stationary) motor-operated tools shall be operated similar to the
handheld (portable) tools contained in 7.3.2.2.
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7.3.2.4 Soldering equipment, soldering guns, soldering irons

a) For equipment with neither a thermostatically or electronically controlled switch, nor a
motor, nor a regulating control (i.e. equipment which does not generate disturbances)
measurements need not be performed;

b) Equipment with thermostatically or electronically controlled switch shall be operated with
the highest possible duty-cycle. If there is a control device for the temperature the click
rate N shall be determined for a duty cycle of (50 £ 10) % of this control device;

c) For equipment repeatedly operated with a push button switch (e.g. soldering guns) where
only disturbance from this mains switch can be observed, the manufacturer's instruction

for use (on the rating label) are to be taken in account: duty factor and cycle-duration
ascertain the highest possible number of switching operation per time units

7.3.2.5 | Glue guns shall be operated continuously with a glue stick”i i Osition; if
clicks ogcur, the click rate N shall be assessed under steady-state diti Vi e gun in
stand-by position on the table.

7.3.2.6 |Heat gun (blower for removal of paint, blower shall be

operated as described in 7.3.1.7.

7.3.2.7 ordance
with the

For all ‘ i hile" operating at 6 strokes per
minute ( i 5

The limits for portable tools smaller than ndent of

their ratéd power consumption.

7.3.2.8 | Spray guns s without
accessories.

7.3.2.9 |Internal v;; bel-plate
containgr fi i brator.
7.3.2.10

7.3.3

7.3.3.1

For testing-continuous disturbance of the motor, the motor shall be operated contindously at
its maximum speed with the drilling apparatus, but not drilling a material.

For testing switch disturbance or semiconductor control disturbance see 7.2.3.1 or 7.2.6.1.

7.3.3.2 Saws and knives shall be operated continuously without load.
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7.3.3.3 Electrocardiograms and similar recorders shall be operated continuously with a tape
or paper.

7.3.3.4 Pumps shall be operated continuously with a liquid.

7.3.4 Electrical heating appliances
Before making measurements the appliances shall reach steady-state conditions. The click

rate N 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.
olled by thefmostats
trehdevice. An
is" h $of the
a

number [of switching operations per minute. If a hob or hotplate cot i ore_tpran one

7.3.4.1 | Hob elements of hobs and heating elements of hotplates, co
or by energy regulators are operated with a duty cycle (50 + 10) %

element| the click rate shall be measured and evaluated for eac turn.
7.3.4.2 | Cooking pans, table-type roasters, deep- fat frye normal
use. Unless a minimum oil level is specified the quanti int of the

heating purface shall be:

— about B0 mm for cooking pans,
— about 10 mm table-type roasters,
— about [10 mm for deep-fat fryers.

7.3.4.3
heaters

makers, milk boilers, feeding-bottle
& operated half-filled with water and

without submerged. The click rate N |shall be
determin [ i Q iable control device having a range petween
20 °C ar

7.3.4.4 s shall be operated in usual position of use with the water

flow set - fie rate. The click rate N shall be determined with the

highest §
7.3.4.5 3 al storage water heaters shall be operated in usual|position
of use, fi ith ¢ p| I guan ty of water; no water to be drawn off durlng test. The glick rate
N shall §
7.3.4.6 ators for indirect heating of appliances e.g. used in hotels apd open

water bgths,shall be operated using the typical quantity of water.

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


https://iecnorm.com/api/?name=4674a408e3075452ad4f5ac4411c5ba0

CISPR 14-1 O |IEC:2005 -73 -

7.3.4.8 Cooking ovens, grills, waffle irons, waffle grills shall be operated with no load in the
heating compartment or on the heating surface, the oven door being closed.

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

7.3.4.9 Toasters: if the conditions in 4.2.3.3 "instantaneous switching" are satisfied, no click
limit applies.

All other toasters are to be tested according to 7.3.4.9.1 or 7.3.4.9.2 using as normal load
slices of white bread about 24 h old (dimensions approximately 10 cm x 9 cm x 1 cm) to
produce golden-brown toast.

7.3.4.9.1 Simple toasters are toasters which:

— incofporate a manually operated switch for switching on the heating start of
the toasting cycle and which will switch off the heating element a i end of
a predetermined period, and

— incofporate no automatic control device to regulate during the

toasfing operation.

For simple toasters the click rate N shall be de urbance

generat¢d assessed as follows:

a) Determination of click rate N

Usin With the
appl element
shall allowed
afterfeach "on" time.
The time for a complete toa

b) Assessmentg’;%
The glick rate\, ests lick limit

Lq usi

The toas
quartile
the sett
period,
approxin
used.

1g-the calculated click limit Ly and assessed using the upper
The toaster shall be operated for 20 cycles without load at
. Each cycle shall comprise an operating period and a rest
sufficient duration to ensure that the appliance is cgoled to
ature at the beginning of the next cycle. Forced air cooling may be

7.3.4.9.2 “Other toasters shall be operated using the normal load. Each cycle shall cpnsist 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

7.3.4.10 Ironing machines (ironing machines for table use, rotating ironing machines,
ironing presses):the click rate N1 of the control device shall be determined with the heating
surface being in the open position and the control devices at high temperature setting.
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The click rate N2 of the motor switch shall be determined when two damp hand-towels

(approximately 1 m x 0,5 m) are ironed per minute.

For fixing the click limit Lq the sum of the two click rates N = N1 + N2 has to be applied and
the ironing machine shall be tested applying this limit and assessed using the upper quartile

method given in 7.4.2.6 on both the control device and the motor switch.

7.3.4.11 Irons shall be operated with the soleplate cooled using air, water or oil cooling. The
click rate N is defined as the product of the factor 0,66 and the number of switching
operations per minute for a duty-cycle of (50 + 10) % of the control device operated at a high

temperature setting.

7.3.4.12] Vacuum packagers shall be operated with empty bags once pen minute.of-agcording
to the mpnufacturer's instruction for use.

7.3.4.13| Flexible electrical heating appliances (warming lectric lankets,
bedwarn .g. non-
conduct ess and
the heat ermined
for a dut

7.3.4.14 and gas
burners

The clic evice or
the max

The amplitude and duratio ¢ e measured for the lowest positipn of the
power rgnge switch, if

For appliances hawingt bins, the
same measure

When, i y be used together with inductive loads (e.g. relay,
contactd ¥ performed using such a device, having the highest coil
inductar

In order factory measurement, it is essential that the contacts ghall be
operated fi umber of times with a suitable load to ensure that the levels of
disturbahce are<representative of those encountered in normal operation.

NOTE Sg¢e.also 7.2.4 for room heating equipment intended to be used stationary.

7.3.5 Automatic goods-dispensing machines, entertainment machines
and similar appliances

As far as continuous disturbance occurs no special operating conditions are to be observed;
the appliance is to be operated according to the manufacturer's instruction for use.
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In case of automatic machines, where individual switching processes are (directly or indirectly)
manually operated, and whereby no more than two clicks per sales, dispensing or similar
processes are produced, 4.2.3.1 is applicable.

7.3.5.1 Automatic dispensing machines

Three dispensing operations are to be carried out, each subsequent operation being initiated
once the machine has returned to a quiescent rest state. If the number of clicks produced by
each of the dispensing operations is the same then the click rate N is numerically equal to
one-sixth of the number of clicks produced in a single dispensing operation. If the number of
clicks varies from operation to operation, a further seven dispensing operations are to be
carried out and the click rate N shall be determined from at least 40 clicks-en the assumption
that the rest period between each dispensing operation was such that the 10 operatigns were

included in the

uniformly distributed over a period of one hour. The rest period i
minimum observation time.

7.3.5.2 | Juke boxes

An oper ith the minimum
value necessary to start the machine, ‘ ion i playing| of the
correspje i i i i i often as
necessalr mined as being half the

number pf clicks per minute.

NOTE Duye to the normal frequency of use and combina ins, J i i 5 half that
during the|test observed.

7.3.5.3 anism
vinnings
are to bp ainment

function

rting the largest number of coins with the minimum
e entertainment cycle is to be repeated as joften as
0 clicks. The click rate N1 is determined as being half

ANfrequencyof use and combination of coins, the number of clicks is taken ap half that

requency and value of the winnings-payout is to be supplied| by the

ick rate, N2 of the devices for storing and paying-out winn|ngs are
rounded
cessary
to produce a minimum of 40 clicks. The winnings-payout mechamsm cI|ck rate, N2, is thus
determined.

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.
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7.3.5.4 Automatic entertainment machines with no winnings-payout mechanism

7.3.5.4.1 Pinball machines
The machine shall be operated by a reasonable player (one with at least 30 min experience of
operating this or similar machines). The largest number of coins with the minimum value

necessary to start the machine are used. The operating cycle is to be repeated as often as
necessary to produce a minimum of 40 clicks.

7.3.5.4.2 Video machines and all other similar appliances

These machines and appliances shall be operated in accordance with the manufacturer's

instructipn for use. The operating cycle shall be the programme obfained aft Fting the
largest number of coins with the minimum value necessary to start the machine. case of
maching im - shall be
selected. Should the duration of the programme be less than 1 mi i ramme
is not to) ) 3 o reflect
normal [use. This rest period is to be included in the minimu ati ime. The
programme shall be repeated as often as necessary to prod i icks.

NOTE This subclause will be deleted when provisions for video i a Simila taken into

account i CISPR 13.
7.3.6 Electric and electronic toys
7.3.6.1 Classification

For the

Categol

NOTE E

Toys of

Categol electric

connect

NOTE E
Toys of
- 413

Category C: battery toys having associated units which are, or can be, connected by means
of an electric cord.

NOTE 1 Examples are cord-controlled toys and telephone sets.

NOTE 2 Examples of associated units are battery boxes, control units and headphones.
Toys of category C shall comply with the limits given in either

— 4.1.2 (disturbance power), or
— 4.1.3 (radiated disturbances), at the choice of the manufacturer.
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Category D: transformer toys and dual supply toys incorporating no electronic circuits.

NOTE Examples are toys with motors or with heating elements such as electric potter’'s wheels and track sets
without electronic controls.

Toys of category D shall comply with the limits given in:

— 4.1.1 (terminal voltages);
— 4.1.2 (disturbance power);
— 4.2 (discontinuous disturbance).

Category E: transformer toys and dual supply toys incorporating electronic_circuits and all
other tolys which are not covered by the other categories and are within the\ipe of this

standarq.

NOTE Examples are educational computers, electric organs and chess sets and
units.

ﬁc control

Toys of pategory E shall comply with the limits given in:

— 4.1.1 (terminal voltage);
— 4.1.3 (radiated disturbances);
— 4.2 (fiscontinuous disturbance).

For toys| running on tracks, disturbance pov S ~ ccording to 4.1.2 may|be used
as an alfernative to radiated disturbance

7.3.6.2 Application of tests

7.3.6.2.1

Termina tag i ts_sf be carried out only at the mains side of the
transfor C ici ains network (see 5.1.2).

Termina of a voltage probe (see 5.1.3) shall be cafried out

only at t control cables longer than 2 m.

Measuraemen ) LT it in a i ) ! ) i ecorded
in the test report.

The test is not applicable to toys which incorporate neither a motor, nor an electronic circuit
with a clock frequency lower than 1 MHz.

7.3.6.3 Operating conditions

During the tests, toys are operated under normal operation. Transformer toys are tested with
the transformer supplied with the toy. If the toy is supplied without a transformer, it shall be
tested with an appropriate transformer.

Dual supply toys having a clock frequency greater than 1 MHz are tested with the inserted
batteries, when they are supplied by a transformer for toys.
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In case of associated devices (for example, video toy cartridges) separately sold to be used
with different appliances, the associated device shall be tested with at least one appropriate
representative hosting appliance, selected by the manufacturer of the associated device, in
order to check conformity of the associated device for all appliances with which it is intended
to operate. The hosting appliance is to be representative of series produced appliances and
shall be typical.

7.3.6.3.1 Electric toys running on tracks

An electric toy running on tracks includes the moving element, the control device and the
track sold in one package.

For the fest, the toy shall be assembled in accordance with the instructions acesompgnying it.
The layput of the track shall be that having the largest area. Oth shall be
arranged as shown in Figure 7.

Each mpving element shall be tested separately while run - : moving
elements which are in the package shall be tested and th SO with all
moving [elements operating simultaneously. All self-propé&lled vehigle i in| the toy
shall opgrate simultaneously but the other vehicles sha > s tested
in the mpst unfavourable configuration, these conditio

If toys running on tracks have identica i M i ack and
differ onlly by the numbers of moving « - g by which
containg the greatest number of moving with the
requirenpents, the other toys are consid ut being
further tested.

Individugl components oKa to ick v&n found to comply with the requirements as
part of a

Individu@al movin an oval
track har/ing dim \ plied by
the manjufacturer of i - lied, the
tests shall be i testing

organisg

7.3.6.3.2

A few s
intended use
from those with th

riments which are specified by the manufacturer for thg normal
subjected to EMC tests. The selection is made by the manufactlirer, but
ighest interference potential.

7.3.7 Miscellaneous equipment and appliances

NOTE Disturbance power limits in the frequency range 30 MHz to 300 MHz are not applicable to the devices
quoted in 7.3.7.1 to 7.3.7.3, causing discontinuous disturbance solely (see 4.2.1).
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7.3.7.1 Time switches not incorporated in equipment or appliances

The switch is adjusted to maximize the value of ny (the number of switching operations — see
7.4.2.3). The load current shall be 0,1 of the maximum rated value, and unless otherwise
specified by the manufacturer, the load shall consist of incandescent lamps.

If the conditions in 4.2.3.3 "instantaneous switching" are satisfied, there is no limit on the
amplitudes of the clicks produced.

For switches employing a manually operated "on" and automatic "off", the average "on" time
(t, seconds) shall be determined from three successive operations while the switch is
adjuste +r\ movnrhlvn H'\o \lalnn n'F n _ A rncf pnrlr\rl r\f 20 ¢ choll ho ollnm Thn t:'ne for a

complete cycle is (t; + 30) s, thus the click rate N = 120/(t; + 30).

7.3.7.2 | Electric fence supply units

When measuring the disturbance voltage at the fence te c fence
energizgr, the fence wire shall be simulated by a series i ing @ 10 nF
capacitgr (surge voltage at least equal to the no-load cutput v \_ i ic fence
energizgr) and a 250 Q resistor (the 50 Q in parallel ¥ 3 i artificial
mains V}-network provides the balance of the requi bcted as
shown i Figure 6.

The lim|ts for electric fence supply e output
terminal|of the supply unit. A correction d values
on the qutput terminals according to t on resulting from the use of the fence

equivalg artificial
mains V}

The lea laced in
parallel

When m aximum

The con hce.
Electric ith both
kinds of

The earth derminal of'the fence circuit shall be connected to the earth terminal of the|artificial
mains M:-network. If the terminals of the fence circuit are not clearly marked, they Ishall be
earthed in turn.

NOTE In order to avoid damage to the r.f. input of the measuring receiver by the high energy pulses of the
electric fence unit, it may be necessary to insert an attenuator before the r.f. input.
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7.3.7.3 Electronic gas igniters

The disturbance caused by manually operated single spark on demand electronic gas igniters,
which operate only when a switch included for the purpose of mains connection or
disconnection operates, is to be disregarded according to 4.2.3.1 (for instance central heating
boilers and gas fires are excluded, but not cooking equipment).

Other equipment incorporating electronic gas igniters shall be tested without gas being
applied to the equipment as follows:

7.3.7.3.1 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@n i 00 ms,
the confinuous disturbance limits of tables 1 and 2 apply. Whe \ iti e click
duration|in 4.2.3.3 "instantaneous switching" are fulfilled, it i ick rate is
not morg¢ than five and there is no limit on the amplitude of

Otherwige, the click limit Lq shall be collated as in 4.272.2 Usi pirical click raﬂ)e N = 2.
This cligk rate is an assumed practical value, which gjiv ' ove the
continuqus disturbance limit L.

between each spark, ppplying
ethod (see 7.4.2.6).

The igni
the calc

7.3.7.3.2

Determi
Operate

If either,

at least

h during

the whole testsAresistive load of 2 kQ shall be placed across the discharge path.

If

all clicks are less than 10 ms, it is assumed that the click rate N is not more than five and
in accordance with 4.2.3.3, there is no limit on the amplitude of the clicks produced.

NOTE If one of the 10 clicks has a duration more than 10 ms but less than 20 ms for the application of the
exception in 4.2.3.3, the duration of at least 40 clicks has to be evaluated.
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the exception in 4.2.3.3 cannot be applied, the click limit Ly shall be calculated as in
4.2.2.2 using an empirical rate N = 2. This click rate is an assumed practical value which
gives a click limit Ly of 24 dB above the continuous disturbance limit L.

The igniter shall be tested for 40 sparks applying the calculated click limit Lq and assessed by
the upper quartile method (see 7.4.2.6).

7.3.7.4 Insect killers: A resistive load of 2 kQ shall be placed across the discharge path

NOTE Normally only continuous disturbance can be observed.

7.3.7.5 |Radiating equipment for personal care as appliances incorp ating\ga\s<jscharge
PRY}5

lamps, g.g. for therapeutic purposes, like ultra-violet and ozone lamps/se

7.3.7.6 | Electrostatic air cleaners shall be operated under ,.no o?ditions,

surroundled by a sufficient volume of air.
7.3.7.7 | Battery chargers

Battery ghargers not incorporated in another appliahce/on equipment shall be measyred in a

manner [similar to 5.2.4 with the mains supplytekmjnals )connected to an artificial mains
V-network. 6

The loagq e-load designed to ensure|that the
maximuin specified current and/or volta nder test can be obtained. $ee also
4.1.1.2. gible while loading, no measurement

at the lopd terminals needto

When a|fully charged battery\i eCt operation of the device, the battery shall
be conngcted in p::all 2 2

Battery ¢hargers j i as intended when connected to a resistive Ipad or a
fully charged batte S d, after being connected to a battery which is |partially

charged
The loaq ' e maximum and minimum values of the voltage or cyrrent to
be contr S eached; the maximum level of disturbance at the input and at the
load ter

NOTE T
columns 4 ard 57apply.

connected to the battery are considered as additional terminals; the limits qf Table 1,

7.3.7.8 Rectifiers

Rectifiers not incorporated in another appliance or equipment shall be measured in a manner
similar to 5.2.4 with the mains supply terminals connected to an artificial mains V-network and
the load terminals to a variable resistive load designed to ensure that the maximum specified
current and/or voltage of the device under test can be attained.

The load shall be varied until the maximum and minimum values of the voltage or current to
be controlled have been reached; the maximum level of disturbance at the input and at the
load terminals shall be recorded.
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7.3.7.9 Converters

Converters not incorporated in appliances or equipment that can be connected to the mains
supply shall be measured in a manner similar to 5.2.4 with the mains supply terminals
connected to an artificial mains V-network and the load terminals to a variable load. Unless
specified otherwise by the manufacturer, a resistive load shall be applied.

The load shall be varied until the maximum and minimum values of the voltage or current to
be controlled have been reached; the maximum level of disturbance at the input and at the
load terminals shall be recorded.

In the cas S orters—the-supphytermi 3 8 | directly
to the battery and the disturbance voltage at the battery side is measur in7.2.2
by mear agraph.
7.3.7.10| Lifting devices (electric hoists)
To be operated in intermittent action without load.
The cligk rate N shall be determined with 18 working : 3 tle shall
compriseg:
a) on hpists having only operating speg
b) on hpists having two operating spee
Cycle 1: fine lift (creep speed); li wer (full
spedd); fine lower; pause;
Cyclg 2: fine lift; pause
NOTE F ck rate is
calculated eding duty
cycle.
For any
Lifting a
7.4 In
7.4.1
7411 ding\on the measuring receiver is observed for about 15 s flor each
measurgment; the highest readings shall be recorded with the exception of any isolated spike
which shallbe ignaored

7.4.1.2 |If the general 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 appliances, as follows:

a) If the appliance is one which may be switched on or off frequently, for instance an electric
drill or a sewing-machine motor, then at each frequency of measurement the appliance
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 the appliance is one which in use normally runs for longer periods, for instance a hair-
dryer, then it shall remain switched on for the period of the complete measurement, and at
each frequency the level of disturbance shall be recorded only after a steady reading
(subject to the provision of 7.4.1.1) has been obtained.

7.4.1.3 The disturbance voltage limits apply throughout the frequency range 148,5 kHz to
30 MHz and therefore the disturbance characteristics shall be assessed throughout this
frequency range.

An initial survey or scanning of the complete range shall be made. In the case of quasi-peak
detector measurement, the registered values shall be given at least at the following
frequencies and at all frequencies at which there is a maximum:

160 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz, 6
30 MHz.

22 MHz,

These friequencies are to be subject to a tolerance of £10 %.

7.4.1.4 | The disturbance power limits apply throughou frec MHz to
300 MHz and therefore the disturbance characteristics sh QAs out this
frequengy range.

asi-peak
ollowing

An initial survey or scanning of the complete ray
detector] measurement, the registere
frequengies and at all frequencies at

30 M
These fn
7.41.5 a single
appliange, cinity of

each of
45 M

If the ol the first
and sec dB or less, the first results are retained. If these differences
are gred rements of the complete spectrum shall be repeated| and the

highest easurements at each frequency shall be taken.

NOTE F i relevant critical frequency is permitted for tests on running production.

7.4.1.6 | In¢the case of average detector measurement on disturbances caused by electronic
devices, such—as mricroprocessors, isotated—spectrattimes may occur,constituted by the
fundamental frequency and higher harmonics of the disturbance source.

The values registered with the average detector shall be given at least at all isolated spectral
lines.

7.4.1.7 When an equipment contains only a commutator motor as source of disturbance,
average detector measurement need not be carried out.
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7.4.2 Discontinuous disturbance

7.4.2.1 The minimum observation time T is obtained at both measuring frequencies
(see 7.4.2.2) in the following way:

For appliances which do not stop automatically, the shorter time of either:

1) the time to register 40 clicks, or, where relevant, 40 switching operations, or
2) 120 min.

For appliances which stop automatically, the duration of the minimum number of complete
programmes necessary to produce 40 clicks or, where relevant, 40 switching operations.
When, 120 min after the beginning of the test, 40 clicks have not been produced, thee test is
stopped|at the end of the programme in progress.

Shall be

exclude hich an
immedidte re-start is inhibited. For these appliances, the mi i i re-start
the prog i

7.4.2.2 g itions specifigd in 7.2
and 7.3 e i aximum
click rate) at 150 kHz for the frequenc 4 r for the

frequengy range 500 kHz to 30 MHz.

The rec e to the
relevant by
NOTE S¢e Clause 10 of CISPR

In the ¢ase of insta only be

determined at 500°kHz:
7.4.2.3

In gener
the num

s"per minute determined from the formula N = n{/T, ny is
observation time T minutes.

For cerfai i s (see Annex A) the click rate N is determined from the|formula
N =n, X [ e number of switching operations (see 3.3) during the obdervation
time T a i ctongiven in Annex A, Table A.2.

7.4.2.4 “Theretevantclicktimittfordiscontinuous—disturbancetsdetermimed-imaccordance
with the formula given in 4.2.2.2.

7.4.2.5 The measurement of disturbance generated by switching operations shall be
performed with the same programme as has been chosen when determining the click rate N
at the following restricted number of frequencies:

150 kHz, 500 kHz, 1,4 MHz and 30 MHz.
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7.4.2.6 The appliance is assessed for compliance with the higher limit L, in accordance with
the upper quartile method, the appliance being tested for a time not less than the minimum

observation time T.

If the click rate N is determined from the number of clicks, the appliance under test shall be
deemed to comply with the limit if not more than a quarter of the number of clicks registered

during the observation time T exceeds the click limit Lq.

If the click rate N is determined from the number of switching operations, the appliance under
test shall be deemed to comply with the limit if not more than a quarter of the number of
switching operations registered during the observation time T produce clicks exceeding the

click limit Lq.

NOTE 1 |An example of the use of the upper quartile method is given in Annex B.

NOTE 2 [See Annex C for guidance on the measurement of discontinuous disturbance

8 Intdrpretation of CISPR radio disturbance limit

8.1  Sjgnificance of a CISPR limit

8.1.1 A CISPR limit is a limit which is recommend

in natignal standards, relevant legal is also
recommgnded that international organizations

8.1.2 Tlhe significance of the limits for™ ; e tatistical
basis at|least 80 % of the mass-produce a amply with the limits with at least 80 %
confiden

In the ¢ 8.2.2.3
is applie

82 T

Type tes

8.2.1 H

8.21.1 a\*sample” of appliances of the type using the statistical method of

evaluati

8.2.1.2

8.2.1.3 Subsequent tests are necessary from time to time on appliances taken at random

from the production, especially in the case indicated in 8.2.1.2.
8.2.2 For appliances producing discontinuous disturbance:

8.2.2.1 On one item only.

8.2.2.2 Subsequent tests are necessary from time to time on an appliance taken at random

from the production.
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8.2.2.3 In the case of controversy with regard to a type approval test, the following
shortened procedure is applied:

If the first appliance is measured and fails, three additional appliances shall be measured at
the same frequency or frequencies at which the first appliance failed.

The three additional appliances are judged according to the same requirements as applied to
the first appliance.

If all three additional appliances comply with the relevant requirements, the type is approved.

If one ofmore additionalapptiances do not comply, the type 1S rejected.

83 C

Statistic wo tests
describdg hents of
8.1.2 ab

8.3.1 T
This tes| but if, in
exceptid ee shall

be used

where
X is the
Sy is th
where
x, isth
is the
is th ence that
80 9
The qua (PW)).
n 3 4 5 6 7 8 9 10 11 12
k 2,04 169 152 142 1,35 1,30 1,27 1,24 1,21 1,20

8.3.2 Test based on the binomial distribution

This test should be performed on a sample of not less than seven items.
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Compliance is judged from the condition that the number of appliances with an interference
level above the appropriate limit may not exceed ¢ in a sample of size n.

n 7 14

20 26 32

c 0 1

2 3 4

8.3.3 Should the test on the sample result in non-compliance with the requirements in 8.2.1
or 8.2.2, then a second sample may be tested and the results combined with those from the
first sample and compliance checked for the larger sample.

NOTE For general information see CISPR 16-4-3.

8.4 The banning of sales

The barlning of sales or withdrawal of a type approval, as result of\a

conside
Statistic
8.2.2.3

disturba

for

nce.

discontinuous disturbance and

5

in accordance

shall be
aluation.
jee with
htinuous
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dB8
nv)

66

(=

3

NOTE Fgr electric tools:

Figuré 1 — Graphical representation of the limits, household

appliances-and-electric tools (ses 4.1-1)
14

IEC 285/2400
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60 1
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e

e |

30MH2
IEC

At load terminals and at additional terminals — Quasi peak

AtToad terminals and at additional terminals — Average
At mains terminals — Quasi peak

At mains terminals — Average

86/2000

Figure 2 — Graphical representation of the limits, regulating controls (see 4.1.1)
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i

i

|

1

L 1

| ]

| t—» }
|
|

< 200 ms —*

IEC 287/2000

Figure 3a
One click
Disturban¢e not longer than 200 ms, consisting of a continuous series of impuls observ
intermedigte frequency output of the measuring receiver.

One click

Individual

observed pt the intermediat

AN
N

1
<200 ms——» G

IEC 288/2000

impulses shorter n 200 ms not continuing for more than 20

receiver.

bd at the

0 ms and

£200 m ' >200 ms—wle——— < 200 ms——»

|
J
|
)
|
|
|

IEC 2

9/2000

Two clicks

Figure 3c

Two disturbances neither exceeding 200 ms, spaced by a minimum of 200 ms and observed at the intermediate

frequency

output of the measuring receiver.

Figure 3 — Examples of discontinuous disturbances classified as clicks (see 3.2)
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200 ms—»!

m——
e————
R == e

t——
>200 ms-b — IEC 290/2000
Figure 4a
Individual impulses shorter than 200 ms, spaced closer than 200 ms continuing for than\20 s ang observed

at the intefmediate frequency output of the measuring receiver.

> 200 ms

|
e — < 200 ms —te—< 200

IEC 291/2000

Two distufbances spaced b

the intermediate frequency o he measlurement receiveér.

aving a/total duration of more than 200 ms and olpserved at

isturbance for which the limits of contihuous
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A B C
| 3
*— | - ° . °
|
S | R > L
. ! . |4 .
! ! Co S L _
il p [ ] C
. P
R
2
1 AN N
] L
1 D
%) )
M
IEC 1987/0
Key
1 Switch position for mains measurements
2 Switch position for load measurements
3 and 4 Successive connections during load measurements
A Artificial mains V-network 50 Q/50 p
B Nains terminals
C Joad terminals
D Goaxial cable
E To remote component
| Ipolating unit
L Yoad
M Measuring
P Rrobe: C 2 0,60
R A
S S
NOTE 1 le of the probe shall not exceed 2 m.
NOTE 2 position 2, the output of the artificial mains V-network at terminal
terminated ivalent to that of the CISPR measuring receiver.
NOTE 3 Where a‘t inal regulation control is inserted in one lead only of the supply, measuremen
made by donbecting the sécond supply lead as indicated in Figure 5b.

Figure 5a — Measurement arrangement for four-terminal regulating controls

shall be

s shall be
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IEC 1988/05

Key \

Mains terminals

oad terminals

oad

O rmo w

4
To remote component
1
Regulating control

Figure 5b — Measurement arrangement

-trn@al regulating controls

ating controls (see 5.2.4)
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5
I
250 Q
— [ ——
10 000 pF
4 2 1 2
. @

P _| 3

.||_.._

IEC 1989/05

Key

Supply|unit of electric fence
Artificigl mains V-network (see 5.1.2)
CISPRJreceiver conforming to CISPR 16-1-1

Mains |ead, or battery lead

a b WO N =

Elements of the equivalent circuit to replace the fence (the specifi

Q is provifled by the
250 Q|resistor in series with the 50 Q impedance of the artifici

6 Resistor of 500 Q to simulate leakage (to be added to the equival

NOTE The left V-network is not necessary w|

e right V-network may protect the
meter agajnst pulses in the dummy fences.

Figure 6 — Arrange
at the fence

1~

listurbance voltage producey
» energizers (see 7.3.7.2)
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