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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

e International Electrotechnical Commission (IEC) is a worldwide organlzatl

all natlonal electrotechnlcal commlttees (IEC Natlonal Commlttees)
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Interference relating to household appliances, tools, lighting equipment and similar

apparatus.

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.

Thig

The|committee has decided that the contents of this publication will reain unc
the [maintenance result date indicated on the IEC web site under
the fata related to the specific publication. At this date, the publicati

* feconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

WS

G

until
11 in



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

CISPR 14-1 O IEC:2005 -1 -

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 | This standard applies to the conduction and the radiation of radio-fr disturbances
from appliances whose main functions are performed by motors and itchi I regulating

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

It includes such equipment as: household electrical applia S, € i 5, regulating
confrols using semiconductor devices, motor-driven electrocmedical(a elegtric/
elegtronic toys, automatic dispensing machines as well as

Alsq included in the scope of this standard are:

metors, switching devices |e.g.
ents/apply unless formulatgd in

— sgeparate parts of the above mentioned equip ( r@

Excluded from the scope of this standard are:

— fgpparatus for which all’emissi i heé radio frequency range are explicitly

NOTE 1 Examples are:

-1 luminaires, i i inai hildren, discharge lamps and other lighting deMices:
CISPR 15;

-1 audio and video a ctrohic music instruments, other than toys: CISPR 13 and CISPR 20| (see

-1 mains communicati 5 ~ as baby surveillance systems: IEC 61000-3-8;
-1 equipment fo e ati use of radio frequency energy for heating and therapeutic purppses:
CISPR 11

-1 information-technology
CISPR 22;

quipment, e.g. home computers, personal computers, electronic copying machjines:

-1 electronic equipment to be used on motor vehicles: CISPR 12;

-1 radio controls, walkie-talkies and other types of radio-transmitters, also when used with toys.

- pgnlating controls and equipment with rpgnlating caontrols in(‘nrpnrating semicaondilctor
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 electromagnetic phenomena relating to the safety apparatus| are

excluded from the scope of this standard.

2 |Normative references

The|following referenced documents are indispensable for, icati his document.
For |[dated references, only the edition cited applies. For ufidated Ste ces,\the latest edjtion
of the referenced document (including any amendments

IEC[60050-161:1990, International Electrotechnical- 3IF: hapter161: Electromagnetjc
compatibility

Amendment 1: 1997
Amegndment 2: 1998

IEC|60335-2-76:2002, Household and si appliances — Safety — Part 2-76:
Particular requirements fo i

IEC|60598-2-4:1997, ] ~Particular requirements — Section 4 : Portable
general purpose lyminaires

IEC 60598-2-10:2; L 2 2-10: Particular requirements — Portable lumingires
for ¢hildren.

CISPR 15:2000y Limits rethods of measurement of radio disturbance characteristics
eledtrical lighting and\Simila

CISPR 16-1:1:20 fication for radio disturbance and immunity measuring appargtus
and|methods I-1: Radio disturbance and immunity measuring apparatus — Measyring

apparatus

CISPR.16-1-2:2003, Specification for radio disturbance and immunity measuring appargtus
and mathaods Dot 4.2 Padin dictiirhanca and immuonitv maacuring annaratic ,/\‘ncllary

T oOtToO0tT ot T YO OO CHOtOT Do TooO—ai o —HiTdi ity oot titg ool otao

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://standardsiso.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 Definitions

For ; - ded
with| the specific definitions as follows:

3.1 | Definitions of the following terms are specified in CISPR 16-2-1 o

RefTrence ground

Equjpment under test (EUT)

Level
Weighting

3.2
click
a digturbance, the amplitude of which it/of continuous disturbapce,
the duration of which is not longer tha 3 bent
distirbance by at least 200 ms. The dura 7 beds
the [.f. reference level of the measuring'receive

xeeeds the quasitpeak)li

A click may contain a n er of imp the
beg|nning of the first to_the i

NOTE Under certain condi

3.3
i.f. reference leve
the porresponding
unmodulated sin
confinuous dist

f an
t for

3.4
switching operati
onelopening eryane ¢

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

3.6

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

upp[w—eua-u-ﬂe—m' thod

a gliarter of the number of the clicks registered during the observation time T is allowed to
exceed the click limit Lq

In the case of switching operations a quarter of the number of ons
registered during the observation time is allowed to produce clicks € it Lq
(seq also 7.4.2.6).

3.9

toy

product designed for, or clearly intended for use in pl

Toy$ may incorporate motors, heating elements, €lec

The|supply voltage of a toy shall not exceed a.c. y be
provyided by a battery or by means of a pte the
mains supply

NOTE Transformers, converter -7).
3.10

batfery toy

toy which contai@

31

transformer toy

toy which is connected 3 y mains through a transformer for toys and using| the
supply mainsg’as the.on e.of electrical energy

31

dua] supply

toy which cap-be-operated simultaneously or alternatively as a battery toy and a transformer foy
31

battety,box

co

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

31
expprimental kit

collgction of electric or electronic components intended to be

compbinations

NOTE The main aim of an experimental set is to facilitate the acquiring of knowledg

It is pot intended to create a toy or equipment for practical use.

3.18
fun¢tional toy

toy |with a rated voltage not exceeding 24 V and
installation used by adults

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

3.19
portable luminaire for children
luminaire that in normal us
supply and which is desi
portpble general purpose |

NOTE A portable luminaire
morel competent perat the
[IEG 60598-2-10: 10

can be mave e place to another while connected td
gned_tp provide a™evel of >safety in excess of that provided |

3.2¢

vidgo toy

toy fonsisting ctivating means by which the child can play and interact
the picture creen

NOTE All par for-the operation of the video toy, such as control box, joy stick, keyboard, monito
conngctions, are~cOnsi to be part of the toy.

3.21
elegtronic circuit
circtitsincorporating at least one electronic component

ious

arch.

irect
n as

the
by a

bn of

with

r and

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

Conmpmutator motors, as well as other devices incorporated in househ G ctric
tool$ and similar electrical apparatus may cause continuous disturban

Conftinuous disturbance may be either broadband, caused t as
medhanical switches, commutators and semiconductor regula : ay be r and,
cauged by electronic control devices such as microprocessors:

NOTE Instead of the concept of "broadband" and "narrowband” di i a istinctipn is
madg¢ between two related kinds of disturbance, defined by the 1 imits
have| been defined with respect to the measurement with the ¢ ector
(seep.1.1 and 6.1.1).

4.1/

NOTE The World Administrative Radiocommunications €o i ower
frequency limit in Region 1 to 148,5 kHz; for ap plica g In i , Z are
cons|dered adequate, since 1485 S 3

The|limits of the terminal 'stu 8 i i . i are
medsured, in accorda

Terminals are n to

extgrnal circuits.

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

4.1.1.2 ' terminals of appliances as well as on load and additional terminals of
regylating controls incorporating semiconductor devices the relaxed limits given for "additipnal
terminals" inccolumns 4 and 5 apply.

Terminals! which may be used as either mains terminals or load/additional terminals| are
subjeetito 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 1 and 2)
HOUSEHOLD APPLIANCES AND EQUIPMENT CAUSING SIMILAR URB N S
AND REGULATING CONTROLS INCORPORATING SEMICONDUGTO
Frelguency range At mains terminals \l“o&b Wnd
aQ\ltl nakterminals
1 2 3
(MHz) dB (uV) dB (uV) dB V) dB (uV)
Quasi-peak Average* 7 Quasi-pe Average*
Decreasing linearly the Io rith Q
,15 to 0,50 of the freq 70
66 to 56
0,50 to 5 56 f 74 64
5 to 30 74 64
\\( Mm\\w LS)&%OOLS
1 6 8 | 9 10 11
Frequency @ m tor p ‘Rated motor power above Rated motor power abgve
nge 700 W and not exceeding 1000wW
1000W
(MHz) (M) dB (uv) dB (uv) dB (uVv) dB (1Y)
/Qja i-peak vera Quasi-peak Average* Quasi-peak Average*
\ Weasing linearly with the logarithm of the frequency from:
0,13 to 0
’ © ga\ 59 to 49 70 to 63 63 to 53 76 to 69 69 to $9
0.5t0 5 RN 49 63 53 69 59
5/to 30 64 ) 54 68 58 74 64
* If|the limit:Mfor 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 regeiver
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:-vditage
discharges, in particular to radio and telecommunication networks. Manufacturers of ¢ ic\fence( enerdizers
shou|d instruct the users to eliminate discharge points such as touching vegetation or a b
4.1.1.5 For battery operated appliances (with built-in batteries, i rnal
batteries) which can be connected to the mains the limits of colu 3 pply
to the mains terminals.
No Jradio disturbance limits apply to appliances with be
conmnected to the mains supply.
No radio disturbance limits apply to appli < ead
between appliance and battery is shafter\tha ing lead is longer than|2 m
or elasily extendable by the user without specis ‘ limits of columns 4 and [5 of
Table 1 apply to these leads.
4.1.2 Frequency range 30 MHz to 300 @B(dl
Thellimits of the disturbanc
Disturbance pow
Table 2 - Dlst rb for the frequency range 30 MHz to 300 MHz
M\ﬂ:\\ Tools
nces
1 4 5 6 7 8 9
Frequency \ \) Rated motor power not Rated motor power Rated motor power
range exceeding 700 W above 700 W and not above 1 000 W
exceeding 1 000 W
(MHz) 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 Averpge*
Increasing linearly with the frequency from:
30 10300 ! I I ! I I I
45 to 55 | 35to0 45 | 45 to 55 | 35to 45 | 49 to 59 | 39to 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..4 Regulating controls which incorporate semiconductor devices,~electric.)fence
enefgizers, rectifiers, battery chargers and converters which do not.contain\any-intgrnal
frequency or clock generator operating at frequency higher than 9 kHz are (not subject td the
distlirbance power requirements in the frequency range 30 MHz to 3

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

Thellimits of radiated disturbances are given in Table 3.

Radjated disturbances are measured in accordance

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

Quasi-peak

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

RadFted disturbar is standard are restricted to toys. Measurements may

be made at clos 3 o 3 m. An inverse proportionality factor of 20 dBj per
decqde sha et i ormalize the measured data to the specified distance| for
detgrmining

4.2 Diseontinuous disturbance

Swi{ching operations in thermostatlcally controlled appllances automatic programme

dlscontlnuous dlsturbance The subjectlve effect of dlscontlnuous dlsturbance 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

4.2.2.1

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

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

whigh produce:

a) disturbances other than clicks, or
b) ¢licks with a click rate N equal to or greater than 30.

Appliances as described in 4.2.3 are exempted.

NOTE Examples of discontinuous disturbances for which the limits for conti are shopn in
Figures 4a and 4b.
4.2.2.2 For discontinuous disturbance, the click limj ined by increasing the relejant
limig L (as given in 4.1.1) with:

44 dB for N<0,2, or

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

NOTE

E S are
See|also Annex A, Table X.1N\and Q

4.2.2.3 The click limit

Examples of discontinuous disturbances whi clicks are shown in Figures 3a, 3b and 3c.

N determined under operating conditions|and

intefpretation of rfs/ult

4.2.3 Exceptions

Undier certain conditign 1 of discontinuous disturbances are exempted from| the
defipition of e )

Thig subclau Hains\ these exceptions which are applicable in combination |with
sub¢lauses 4 to all kinds of appliances. In Figure 9, a flow diagram shows [how

to tgke these conditions into account in the verification procedure.

Product specific relaxations are contained in Annex A, which contains also Table A.2, a ligt 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;
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the control of energy or speed by switching between a limited number of fixed positions;

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.q. for se

ving

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

Alsq the disturbance caused by the operation of any switching deviee| or _control, whigh is
inclyided in an appliance for the purpose of mains disconnection is tg be
disregarded for the purpose of testing the appliance for complia adio
distlirbance 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, ms
is allowed once per selected programme cycle.

For |other appliances such a combinati num
obsgrvation time. This is also valid\for hes,
causging three disturbances sequentiallyi The
combination of clicks is considered as

4.2.3.3 Instantaneous

Appliances which fulfil

—  the click rate@ot more tha

— hone of the caused click a duration longer than 20 ms,

— PO % of the cause nave a duration less than 10 ms,

shall be deemed to h the limits, independent of the amplitude of the clicks [see
tables A.1 a 2 hese conditions is not satisfied then the limits in accordance
with( 4.2,

4.2.8.4 Sepata of clicks less than 200 ms

For |[appliances which have a click rate less than 5, any two disturbances each having a
maximum® duration of 200 ms, shall be evaluated as two clicks even when the separgtion
between the disturbances is less than 200 ms.

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

5.1

operating conditions are given in Clause 7 of this standard.

Measuring devices

The

5.1.

Rec
recs

NOT
quas

5.1.

The
bet\
the

The
CIS

To

mat
imp
This
mai

The
mad

5.1.

The
(ses
on
infly

measuring devices given below are to be used:

( Measuring receivers

F  Both detectors may be incorporated in a single receiver and m
-peak detector or the average detector.

P Artificial mains network

ensure that, at the

edance shal
impedance
s (see also 5.

5.2.3.2) e.g. load and control terminals (5.2.4.4). The voltage probe shall also be
mains' terminals when the artificial mains V-network cannot be used without un

erially affect the i artifisial mains V-network, a suitable radio-frequ¢gncy
*‘§|

1-1;

h the

cies
late

4 of

not

ins.
pply

connectio actificial mains V-network and the measuring receiver shall be
e by means o

B

voltage‘probe_shall be used when measuring on terminals other than mains terminals

sed
duly

encing the equipment under test or the test equipment, e.g. while measuring motors

and

hea

ing 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 %
(seq Figure 8a); the other terminal of the RC element shall be connected-to the refergnce
groynd of the measuring system (see CISPR 16-1-2). The RC element p artificial hand
may| be incorporated in the housing of the artificial mains network.

51.p Disturbance analyzer for discontinuous disturbance

The| measuring equipment for discontinuous disturbance sl ith\Clause 1D of
CISPR 16-1-1. An alternative method using an oscilloscopé ma applied\provided tha{ the
degfee of accuracy is sufficient.

For the measurement of the duration of the disturban

5.2 Measuring procedures and arrange
5.2.1 Arrangement of the leads of

NOT Clause 5 and Annex A

E trical
applipnces to the measuring equ

5.2.1.1 Mains lead

During all meas ther
ternjinals) the artificia r to
proyide a defined te at a
distance of 0,8

Thel|disturbance voltageimeasurements are normally to be made at the plug end of the lead.

If the mai dwofithe.appliance under test is longer than necessary to be connected td the
V-ngtwork thelength ‘of this lead in excess of 0,8 m shall be folded back and forth parallel to
the |ead so-as/to a horizontal bundle with a length between 0,3 m and 0,4 m. In the ¢ase

of cpntroversy with regard to the banning of sales or withdrawal of a type approval it may be
replpced by a lead of similar quality with a length of 1 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.p.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 conducting a at lpast
2 m|x 2 m in size and at a distance of 0,8 m from the artificial mains C | be

kep{ at least 0,8 m from any other earthed conducting surface. fthe neas ade

in a| screened enclosure, the distance of 0,4 m may be re e > the

enclosure.

Equ , i i i stands’on the floor while in

use =C

How

_ und
% in

- and

_ 2-1);

- EUT

5.2.p.

Meg
Addjtional measurements shall then be made using the artificial hand described in 5.1.4.

The|general principle to be followed in the application of the artificial hand is that the metal
foil [shall be wrapped around all handles, both fixed and detachable, supplied with| the
applfance and the terminal M shati additionaily be connected to0 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
sha f f
located, or alternatively around the gearbox, if this is of insulating material and a hi

han
ternjinal M of the RC element.

5.2.2.2.4 When a class Il appliance has two handles of insulating
cas¢ of metal C, for example an electric saw (Figure 8c), i
the jhandles A and B. The metal foil at A and B and th
toggther and to the terminal M of the RC element.

NOT Classes 0, I, Il and Il according to IEC 61140: Classificatip with

regafd to protection against electric shock.

5.2.p.

The the

The the

refe

If th

appli
runni
0,1

the
ead
han

If th
as d

sted

Appli hile

bein

D

Howeyver,

— 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.

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

Megsurements need not to be made when the connecting lead between tt ppli the
auxiliary apparatus is permanently fixed at both ends, and is either’shc if it
has|a shielding whose ends are connected to the metal housing of\th nd’ that of
the puxiliary apparatus.

The|measurement of the terminal voltage on non-rewirabl 3 . 2 m and shorter
thar] 10 m shall be started at a frequency according to th i

whefre
fstart] is the start frequency for the measuren
L is the length of the connecting lead tus,

NOTE This calculation is bas€d on\the/requi : -fifth
of th¢ wave length, corresponding f
5.2.3.1 Measuring

The| equipment
tional requireme

ving

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

ead is\shorter than 0,8 m, the auxiliary apparatus shall be placed af the

f the auXiliarylead is longer than 0,8 m, the length of the auxiliary lead in excess of 0|8 m
hall be-folded parallel to itself so as to form a horizontal bundle with a length between
,3.n'and 0,4 m.

he’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)

usin

g 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
liary apparatus.

auxi

Me
aux

5.2.

5.2.4.

con

Unlg

Clas
eart
con

eart

or5

the
liary apparatus.
f the
ss otherwise specified by the manufacturer, the load shall ps.
5.2.4.2 When a regulating control or its load is to (i.e.
s | equipment) then the earth terminal of the the
h terminal of the artificial mains , is
nected to the earth terminal of the re the
h terminal of the artificial mains V-n
5.2.4.3 The control shall first be me 2.1
2.2.3.
5.2.4.4 Secondly, measuren nals
usinlg a probe as described
nsor
connected to the remote sensor or control unit by lgads
pecial lead is provided, the length of this lead in excegs of
,8m k-and forth parallel to the lead so as to form a horizontal buphdle
vith ,3m and 0,4 m.
Measurements of \thedisturbance voltage at the additional terminals of the regulgting
control shall be_capried out in the same way as described in 5.2.4.4 for the load terminals.
Reduction of disturbance not produced by the equipment under test

5.3

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|operating conditions are given in Clause 7 of this standard.

It ig generally considered that for frequencies above 30 MHz
propagated by radiation to the disturbed apparatus.

Expgrience has shown that the disturbing energy is mostly fains

leads and other leads near the appliance. It is therefoe bing
capability of an appliance as the power it could supply < qual
to that supplied by the appliance to a suitable absorb icef s at
the position where the absorbed power is at its maxi

Calipration is accomplished in accorda

6.1 | Measuring devices
6.1.1 Measuring receiv

Recgivers with quasi-peak\deteg i 41-1;
recgivers with average|d

NOTE Both detect
quas|-peak detector
6.1.2

Thel|absorbing cls

6.2

6.2.1 The applianceto be tested is placed on a non-metallic table at least 0,4 m from qgther
metallic objects and. the lead to be measured on is stretched in a straight line for a distance
sufficientito0 accommodate the absorbing clamp, and to permit the necessary measyring
adjustment of position for tuning. The clamp is placed around the lead so as to measul'e a
qua n‘ity propartional 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.
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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.

6.2.11 If the r.f. isolation between mains supply and the input of the absorbing clamp.on the
side| of the appliance appears to be insufficient, a fixed ferrite clamp (see™~CISPR;1641-3)
sholild be placed along the lead at a distance of about 6 m from the appha . Thiss/improves
the [stability of the loading impedance and reduces extraneous noise i ains
supply. For more information see Clause 4 of CISPR 16-1-3.

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

6.3.1 Measuring arrangement
d or

Il'in
not

e%ﬂ ed\to the appliance and to the auxiliary

— |Is longer than 0,2 5 a vice the length of the absorbing clamp, it shall be

bxtended to @ - bsorbing clamp;

6.3.1.1 Auxiliary leads normally extendible by
leads fitted with a (by the user) easily replaceab

pas$ through the absorbing clamp due

6.3.1.2 If the auxiliary lead is perman
appgratus and:

— |s shorter than 0,2

of thhe absorbing clamp, measurements shall be made

When the auxiti 8 is not necessary for the operation of the main appliance (e.g.
a pqwer no 9 v leaner) and a separate test procedure for the auxiliary
apparatus™i ifi e ere in this standard, only the lead, but not the auxiliary
apparat f . (However, all measurements on the main appliancg in

accordance with'6.3.2 are’to be made.)

6.3.p Measurement procedure

6.3.p4+ Measurement of the disturbance power is made firstly on the mains lead of the main
applmance using the absorbing ctamp im_accordance witht 6.2 Any tead 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
meturement and the calibration curve of the absorbing clamp (see also the example givgn in
Anngx B of CISPR 16-1-3).

7 |Operating conditions and interpretation of results

Whgn measurements of disturbance are being made, the appf hder

the following conditions:

7.1 General

71. 2 2 .8, untess these are in conpflict
with here
app hall
be f

71. gly.
In th

71. ated
for @ sufficient period to e ¢ ring
norr i r.
7.1.4 The appliant ype and

the

A te about 50 MHz shall be made over a range of 0,9 to 1,1 times
the ~ eck whether the level of disturbance varies considerably jwith
the in_which case, the measurements are to be made at the voltage |that
cau ‘ -

If an appliance has a rated voltage range, the multipliers 0,9 and 1,1 apply to the lowest|and
highestimost common nominal supply voltages that fall within the rated voltage range that is
spe¢ified 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.

7.1.p The ambient temperature shall lie within the range 15 °C to 35 °C.

7.2 | Operating conditions for particular equipment and integrated

7.21 Multifunction equipment

Mulfifunction equipment which is subjected simultaneo this
standard and/or other standards shall be tested with each |solat|on if|this
can|be achieved without modifying the equipment inte shall
be fleemed to have complied with the requireme ach
fundtion has satisfied the requirements of the relevant clause/sta

For lequipment for which it is not praéticakto i ction operated in isolation, or
whefre the isolation of a particular function i i i fulfil
its primary function, the equipment sha : i if i the
proVisions of each clause/standard with th ncti i

7.2 Battery operated

If the appliance can be tted
mode and in ac a the
mains.

In the frequenc AN¢ 48" i i rnal
batteries are made at\the ninals_of the connecting lead using a probe as described in §.1.3
in series with’the.j easuring receiver. Equipment which is made to be held in the
hangd shall be\connegt f

In the frequenty—ra 0 MHz to 300 MHz measurement on equipment with extgrnal
batteries are-made as\described in 6.3.2.2 with the current transformer of the clamp pointing
toward the_appliance

7.2.8 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

Sep}rate as well as incorporated thermostats for the control of electric room-or water héafers,
oil gnd gas burners and the like.

Thefmostats for, or integrated in permanently installed room heatir for
statjonary use shall be allocated with a click rate N which is i rate
detdrmined for a single, portable or removable room heater.

The| click rate N shall be determined for the maxi e stated by|the
marjufacturer or — if sold for or together with a he a duty-cycle of
(50 i 10) % of this heater or burner.

The|amplitude and duration of the distu rent
of the thermostat. For thermostats w e i ame
megsurements shall be performed in additio

When, in practice, the thermostat may b lay,
confactor) all measuremep coil
inductance used in practice.

In grder to obtai be
opefated for a i s of
distlirbance are r S€

NOTE 1 For applianges\co

NOTE 2 rding
to 7.2.4 or 7.3.414.

7.2.6

For |thermostats the
flow| diagram( of'Figure>9 are not applicable.

7.2.5.17\For thermostats, separate or incorporated in a control box, e.g. with timer, intended
to ReZintegrated 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 hundred times with| the

ratefd load.

NOTE This is to ensure that the levels of disturbance are representative of ) i rmal
operations.

7.2..2 Thermostatically controlled three-phase switches

Thermostatically controlled three-phase switches sha \ as_thermostats (see
7.2.6.1). Where no manufacturer’s specification is giyen, a clickrat 10 shall be used.

7.2.6.3 Thermostatically controlled p s : ov@e room heating appliances

For | portable and movable room heati app anufacturer shall specify| the
maxXimum operating switching rate. The<li a hall be derived from this specification,
and|the procedure in 7.2.5.1 shall be fo

Where no manufacturer’s specifjcation\is\gi ck rate N = 10 shall be used, folloying
the |[procedure in 7.2.5.1, or_the click _raté shall be determined for a duty-cycle of| (50
+ 1d) % of the control

The

Prio the
rate

NOT rmal
operati

7.2.

NOTE
rang¢

According to 4.1.2.4 these controls as such are not subject to the disturbance power limits in the freqyency
304MHz to 300 MHz, see also 7.1.5.

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).


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

CISPR 14-1 O |IEC:2005 -59 -

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. ord-

If s¢parate switches are provided for the individual regulating contro S eing

7.2.6.2.2 As many individual regulating controls as possible i ads
withpput the maximum current per phase to the appliance g eding .28 the
confrols is carrying its maximum rated current

When not all individual controls can be connected i i , are
giveln priority which gave the highest disturbanee\value i with

7.2.6.2.1.

NOTE The controls may be different for differen

The|setting of the individual controls shall be the A ance
durihg the measurement in accordane 2.6, 2 | be
made that no other setti i eaten™d sturnce Measurements are made on| the
mains terminals, all phas »an theMerminals to the loads and on additipnal

terminals of the appliance.

Thig test is not
confained regulating ¢

of t
indiyi

regulating control consists of an entirely pelf-
ppression components and operates independently
ither by design or fortuitously, any load that andther

7.3 2 2 ditions and normal loads
7.3. era appliances for household and similar purposes
7.3.1.

7.3.1.1.4>Vacuum cleaners without auxiliary apparatus shall be measured while operating
conhnuously without accessories and W|th an empty dust bag in place. Vacuum cleaners with
a ma lead
pulled out completely, in accordance W|th 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

me curad toaathar In all athar nacac tha aonnliancac chall ha masciirad canaratalyy
o ettogett e o Ot e e S et e PPt eSO easT Spatratety-

7.3.1.2 Floor polishers shall be operated continuously without any mec al load 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 quidizefs shall| be

operated continuously without load. For speed controls, se
7.3.1.5 Clocks shall be operated continuously.
7.3.1.

7.3.1.

the For

ther with
eleg

7.3.1. hes
see

7.3.1. .[The
ther | be
emp een
read

The

NOTE Due to ice dep03| on on the cooling element, the number of switching operations in normal use is @bout
half that compared the refrigerator being empty.

7.3.1.10 \Washing machines shall be operated with water but without textiles, the tempe-
ratufe_of* the incoming water shall be in accordance with the manufacturer's instruction for
use —Fhe—thermostat—f—eany—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/mZ2 in dry condition.

Conltrol devices are set to either the lowest or highest position. The pog
highest click rate N shall be taken.

A that gives| the

Sepprate tumble dryers are operated with half the maximum d s 5 tile
material recommended in the manufacturer's instruction for use: ¢ weight of
material shall be saturated with an equal weight of water at (25\t 5) °

Tumble dryers combined with washing machines where_th in ying

opefations are performed sequentially in a single/containe the
maximum dry weight of cotton textile material reco nce
opefation in the manufacturer's instruction for uge ~ ryer
opefation being that obtained at the end\of the"s i hing
operation.

7.3.1.13 Centrifugal dryers shall be operated co ly without load.

all erat continuously without load, according

7.3.1.14 Razors and hai

to 7|1.2.

7.3.1.15 Sewin@ hines

For [testing continuox i C g motor, the motor shall be operated continuous|y at
its maximum spe - - ear, but not sewing a material.

For testing switch~disturbane semiconductor control disturbances, see 7.2.3.1 or 7.2.6]1
7.3.1.16

7.3.1.16.1 typewriters shall be operated continuously.

7.3.1.46:2 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 b
switched on.

eing

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.

7.3

7.3.
the
by t
in7

7.3.

confrol(s) the revolution of the fan or compressor ents shall be made

the
high

7.3.

shall be (15 + 5) °C when the appliance

is o
rang
stab

The

7.3.
con
dian

4 m| but not Jongerx than™¢ e measurement of disturbance power on the conneg
leads betwet et t e leads shall be separated from the refrigerant pipe
extgnded y he clamp measurement. For all other measurementg
distyirba 1d disturbance voltage the connecting leads between the two units 4§
be ]fouted atong. the_reffigerant pipe. Where an earthing conductor is required, but
inclyded in thetmainsj)ead, the earthing terminal of the outdoor unit shall be connected tg
refefence ground (see 5.2.1, 5.2.2 and 5.2.3). The artificial V-network shall be situated

distance of 0,8 m from the unit (either the indoor or outdoor unit) which is connected to

mai

.1.20 Air conditioning equipment

1.19 Lawn mowers shall be operated continuously without load.

1.20.1 If the air temperature is controlled by changing the time\

3.4.14.

1.20.2 If the appliance is a variable capacity t

1.20.3 The ambient temperature fo 3 by 7.3.1.20.1 and 7.3.1.
heating mode, and (30 + 5) °C wh

berating in cooling mode. If it is in

e, another temperatupé\is als issible ded that the equipment operates
le manner.

ambient temperat i 8 perature of the air flow to the indoor unit.
1.20.4 |If thei C of yndoor and outdoor units (split type), the lengt
necting refrigera : + 0,3 m and the pipe shall be shaped like a coil w
neter of apprexi e/ pipe length cannot be adjusted, it shall be longer

ion of

lled

ioh as

that
with
the

0.2
en it
this
in a

h of
th a
han
ting
and

of
hall
not
the
at a
the

ns_network. Depending on the maximum length of leads , other than the mains lead,

the

star

H £ £ 4l 4 : L _liat la 1+ 4 4l 1 ol :
Ty 1mMTcyucTliVy TUT UIT 1TTITTTar UioturtuarivT vUTladytT TTITcdoSUTTITITITL UTT UTTToT TTalUs 1oy

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 ca
assumed that their length is always greater than 2 m but less than 30 m.

ven

n be
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2 Electric tools

21 General

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

urbance levels shall comply with the limit.

21.2 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
ele(‘fri(‘nlly discannected hy a switch _if possible If such diqpngqgnmpnf aor disconnectign is

not
no-|

lowgred so that the tool operates at its nominal speed.

7.3.
mai

a)

b)

sha

The disturb >
connection whilst bei

possible and if according to the manufacturer's instruction the tool shall not be use
pad, then the vibrating or swinging masses shall be removed and” thexmains.wvol

.1.3 For tools designed to operate via a transformer intendg
s supply, the following measuring procedure shall be applied:

ferminal voltage: 148,5 kHz to 30 MHz

f the tool is intended to be used with a transfor,
easurements made on the powensup
anufacturer for use with the tool.

Disturbance power] 30

Srinders, disc-type and other sanders and polishers

d at
age

the

d by
ead
m a

0 by
the

| be
ents

nput
, be
the

Baws, knives and shears

Planing machines and hammers

Il be operated continuously without load.

7.3.2.3 Transportable (semi-stationary) motor-operated tools shall be operated similar to the

han

dheld (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)

b)

c)

measurements need not be performed;

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;

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

lor use (on the rating label) are to be taken in account: duty factor and cycle-durgtion

scertain the highest possible number of switching operation per time

7.3..5 Glue guns shall be operated continuously with a glue stick n; if
clicis occur, the click rate N shall be assessed under steady-state nin
stand-by position on the table.

7.3.2.6 Heat gun (blower for removal of paint, blower for p neldi otc.) shal| be

operated as described in 7.3.1.7.

7.3.p.7 Power staplers shall be measured with th ) nce
with| the manufacturer's instruction for use, while working gn_soft

For |all power staplers the click rate ‘N sh per
minyite (independent of product information o

Thellimits for portable tools smaller than nt of
their rated power consumptio

7.3.2.8 Spray guns s hout
accessories.

7.3.2.9 Internal v;; late
confainer filled with pr.
7.3.2.10 Arg’welding

7.3.8

7.3.8.1

For [testing~continuous disturbance of the motor, the motor shall be operated continuousl|y at

its rTaximum 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
dutycycle shalt be applied instead.

.1 Hob elements of hobs and heating elements of hotplates, co gtats
energy regulators are operated with a duty cycle (50 + 10) % An
inium pan filled with water is placed on the element. The ¢lfi f of] the
number of SW|tch|ng operations per minute. one

.2 Cooking pans, table-type roasters, deep- fat frye ed as in nofmal
use] Unless a minimum oil level is specified the quanti i the~highest point of the
heating surface shall be:

— alout 30 mm for cooking pans,
— abjout 10 mm table-type roasters,
— aljout 10 mm for deep-fat fryers.

7.3.4.3 Feed boilers, water boilers S , mi i , ing-bpttle
heaters, glue pots, sterili i : -fi i and

withput lid. Immersion hes e_0p submerged. The click rate N shall be
detgrmined with a med i een
20 °IC and 100 °C or w

7.3.4.4 Instanta@ ater
flow] the
high

7.3.4.5 The maI ane b i tion
of u i rate
N sh

7.3.4. pen

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

7.3.4.77 Warmin lates. boiling tables, heating drawers. heating cabinets shall be operhated
with no load in the heating compartment or on the heating surface.
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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-pbrown toast.
7.3.4.9.1 Simple toasters are toasters which:
— Incorporate a manually operated switch for switching on the heati
he toasting cycle and which will switch off the heating element
A predetermined period, and
— |ncorporate no automatic control device to regulate
oasting operation.
For|simple toasters the click rate N shall be de nce
gengrated assessed as follows:
a) Determination of click rate N
Jsing the normal load the manual centrol sh [ the
appliance in a warm condition the average 9 nent
shall be determined from three toa i wed
after each "on" time.
[he time for a complete toa
b) !\ssessmentg’;%
The click rate Y, esta limit
14 using the form ¢
The|toaster sh c ) 1g-the calculated click limit Ly and assessed using the upper
quaftile method ‘give ) 6, The toaster shall be operated for 20 cycles without load at
the |setting_specifiethy . Each cycle shall comprise an operating period and a [rest
peripd, sufficient duration to ensure that the appliance is cooled to
appfroxima _ ature at the beginning of the next cycle. Forced air cooling may be
used

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 pg e.of jaccording

to the manufacturer's instruction for use.

\

7.3.4.13 Flexible electrical heating appliances (warming 2 bR blankets,
bed Xille hon-
con and
the ned
for &
7.3.4.14 gas
burners and similar) shall be operated as.i
The|click rate N shall be determined fora d e or
the maximum operating rate stated by t
The|lamplitude and duratio the
power range switch, if

the

For fappliances hawingt
samle measure
Whe

conf
indu

y be used together with inductive loads (e.g. r¢lay,
¥ performed using such a device, having the highest|coil

In @ TANE sfactory measurement, it is essential that the contacts shal|l be
ope s of

NOTE

7.3.5

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
clicf{s varies from operatfion fo operation, a further seven dispensing operations are, {d be
carrjed out and the click rate N shall be determined from at least 40 clicks-en_the asstumftion
that|the rest period between each dispensing operation was such that the i vere
uniformly distributed over a period of one hour. The rest period i i the
minimum observation time.

7.3.5.2 Juke boxes

An ¢perating cycle is carried out by inserting the largest™numbe i i inimum
value necessary to start the machine ‘ ] the
corresponding number of pieces of music. This operati i N as
necgssary to produce a minimum of 40 clicks. Th i i all i the
number of clicks per minute.

NOTE Due to the normal frequency of use and combi that
durinlg the test observed.

7.3.p. i aini i ating a winnings-payout mechanism
Eled ings
are nent

fungti

The rting the largest number of coins with the minimum
value necessary tonst 1 i e entertainment cycle is to be repeated as oftep as
nece i 0 clicks. The click rate N1 is determined as being|half
the

NOT to th Nfrequencyof use and combination of coins, the number of clicks is taken as half that
durin| e

The requency and value of the winnings-payout is to be supplied by|the
mary ick rate, N2, of the devices for storing and paying-out winnings| are
aSS}ssed by simulation of a win of the average value supplied by the manufacturer rourjded

off tp nearest payout value. The simulation of this win is to be repeated as often as necespgary
roduce a minimum of 40 clicks. The winnings-payout mechanism click 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

Thepe machines and appliances shall be operated in accordance with
instruction for use. The operating cycle shall be the programme obtain

largest number of coins with the minimum value necessary to start the machi

madhines with several programmes, the programme giving the ma
selected. Should the duration of the programme be less than 1 mi
is npt to be started within one minute off the start of the previous.pr
normal use. This rest period is to be included in the minimu
programme shall be repeated as often as necessary to prod i

NOTE This subclause will be deleted when provisions for video
accopnt in CISPR 13.

7.3.p Electric and electronic toys
7.3.6.1 Classification

For the purposes of this standard, toys a

For each category specifi

NOTE Examples ar€ electric, torches forchildren.

of category A'a

Z
o]
e

Toys

Category C: battery toys having associated units which are, or can be, connected by mg

he manufactur

inserting
the cag

into

ctric

bans

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

witho

ut 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).

CatLgory E: transformer toys and dual supply toys incorporating electroni

othsg
stan

NOT
units

Toy

7.3.p.
7.3.p.2.

Tern
tran

Tern
only

7.3.
The

7.3.p.2.

Mes
in tH

circuitscan

r toys which are not covered by the other categories and are with
dard.

E  Examples are educational computers, electric organs and chess sets and

5 of category E shall comply with the limits given in:

1.1.1 (terminal voltage);
1.1.3 (radiated disturbances);
.2 (discontinuous disturbance).

toys running on tracks, disturbance pov S ~ gcording to 4.1.2 may be

of a voltage probe (see 5.1.3) shall be carried
control cables longer than 2 m.

surements shall be carried out in a representative cable lay-out, which shall be reco

i all
this

ntrol

sed

the

out

ded

ertest 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—seld-ir-eonepackage-

For the test, the toy shall be assembled in accordance with the instructio sompanying it.
The ' | be
arranged as shown in Figure 7.

Eac ving
elen ith all
m0\1 toy
sha sted
in th

If to and
diffe A hich
confains the greatest number of moving the
reqyirements, the other toys are consid eing
further tested.

Indiyidual components oKa to 5 as
part|

Indiyidual movin oval
track having dim d by
the manufacturer of the
testg shall be i ting
orggnisation.

7.3.6.3.2

A fe eXf 'mal
intepded use-a bjected to EMC tests. The selection is made by the manufacturer,| but

from those_with the

7.3.

ghest interference potential.

y 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 ime
(t4 is
adjusted to maximize the value of n,. A rest period of 30 s shall be allg or 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 nce
enefgizer, the fence wire shall be simulated by a series nF
capdcitor (surge voltage at least equal to the no-load cutput v \ i nce
enefgizer) and a 250 Q resistor (the 50 Q in parallel ¥ 50™} \ ated in the artiflicial
mains V-network provides the balance of the requi . ] as
shown in Figure 6.

The tput
termi lues
on the output terminals according to the Voltage d C i ince
equ i ificial
mai

The d in
parg

Whd inum
incli

The

Eleqtric fence_energizers designed to be operated with a.c. or d.c. shall be tested with poth
kinds of supply.

The|earth texminal of'the fence circuit shall be connected to the earth terminal of the artificial
mains V-petwork. If the terminals of the fence circuit are not clearly marked, they shall 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 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

app

7.3.Fﬂm
Det¢rmine whether disturbance is continuous or discontinuous as follows;

the

durgtion in 4.2.3.3 "instantaneous switching" are fulfilled, it i

not

Otherwise, the click limit Lq shall be collated as in 4.272.2 Usi pirical click rate N
Thiqg click rate is an assumed practical value, which gjiv icklimip Ly 24 dB above
confinuous disturbance limit L.

Theligniter shall be tested for 40 sparks w - i between each spark, appl

the

7.3.

If ei

Whe

the

Op¢drate the igniteito produce

lied to the equipment as follows:

more than five and there is no limit on the amplitude of

Calculated click limit Ly and assessed L i ethod (see 7.4.2.6).

her,

ms,
click
e is

[
N

the

ying

east

ring

allelicks 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 incorpg
lamps, e.g. for therapeutic purposes, like ultra-violet and ozone lamps/see

gas~discharge

7.3.7.6 Electrostatic air cleaners shall be operated under ,.no y ng ‘conditipns,
surrpunded by a sufficient volume of air.

7.3.7.7 Battery chargers

Battery chargers not incorporated in another appliahce/on equipment shall be measured|in a

marjner similar to 5.2.4 with the mains supplytekmjnalsconnected to an artificial mains
V-ngtwork. 6

Thelload terminals shall be connected to~a varia esistive-load designed to ensure thaf the
maximum specified current and/or volta nder test can be obtained. See plso
4.1.01.2. In cases when the load terminals gible while loading, no measurement

at the load terminals needto

Whgn a fully charged battery\i eCt operation of the device, the battery sghall
be donnected in p::all 2 2

Battery chargers j i as intended when connected to a resistive load for a
fully] charged batte S d, after being connected to a battery which is parfially

chatged.

The|load shal be vati e maximum and minimum values of the voltage or current to
be ¢ontrolled e eached; the maximum level of disturbance at the input and af the
load termine

NOT

- e,
columns 4 and-5"apply.

-
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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 case of battery-operated converters, the supply terminals have to be connected\dirg¢ctly
to the battery and the disturbance voltage at the battery side is measur ified’in 1.2.2
by means of the voltage probe as described in 5.1.3, limits given in 4,

7.3.7.10 Lifting devices (electric hoists)

To he operated in intermittent action without load.

The| click rate N shall be determined with 18 working S 3 hall
comprise:

a) on hoists having only operating speg
b) ¢n hoists having two operating spee

Cycle 1: fine lift (creep speed); i (full
speed); fine lower; pause;
Cycle 2:  fine lift; pause

te is

NOTE For shortening thepNime o bel us
calclated on the basis of 18 cycles\per hourycare should-be taken not to damage the motor by exceeding| duty

cyclq.
For gny traction@

Lifting and tractio

7.4 | Interp etatio esu
7.4.1

7411 ading\ on the measuring receiver is observed for about 15 s for g¢ach
medsurement; the highest readings shall be recorded with the exception of any isolated slpike
whigh shall*be ignored.

7.4. T2 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
detgctor measurenTent; the |cgibtc|cu' vatues—stratt—be givull at—teast—at—the—folto ving
frequencies and at all frequencies at which there is a maximum:

60 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz, 6
80 MHz.

Hz,

Thepe frequencies are to be subject to a tolerance of £10 %.

7.4.1.4 The disturbance power limits apply throughou y to
300|MHz and therefore the disturbance characteristics sh S\ aSSe this
frequency range.

An initial survey or scanning of the complete ray -peak
detgctor measurement, the registere ving
frequencies and at all frequencies at

Thep

7.4.1. ingle
appli ity of
eac

If th first

and dB or less, the first results are retained. If these differefces
are 3, rements of the complete spectrum shall be repeated and the
high e surements at each frequency shall be taken.

NOTE i he 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

devicesi such as microprocessors, isolated spectral lines 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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2 Discontinuous disturbance

21 The minimum observation time T is obtained at both measuring frequen

(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

cies

2) 120 min.

FOI’ dpp“dllbﬂb VViI;bil DiUp dutUllldt;bd“y, tiIU u'waiiun Uf t;lﬂ lllillilllulll IIUIIIIUUI Uf bUIII}.Iete

programmes necessary to produce 40 clicks or, where relevant, 40 swi hlng operatipns.

Whgn, 120 min after the beginning of the test, 40 clicks have not been st is

stogped at the end of the programme in progress.

Thelinterval between the end of one programme and the start of th | be

excluded from the minimum observation time, except for thOse an

immlediate re-start is inhibited. For these appliances, the mi start

the programme shall be included in the minimum observation

7.4.2.2 The click rate N shall be determined under/the ope 7.2

and|7.3 or, when not specified, under the most onerous tonditions imum

clich the

frequency range 500 kHz to 30 MHz

The the

releyant limit L for continuous disturbance

NOTE

In the case of insta 4.2.3.3), the pulse duration shall only be

detgrmined at 50

7.4..3 The click ra iso \ e following way:

In general N is_the ) icks” per minute determined from the formula N = n,/T, n, is

the humber @ - I observation time T minutes.

For | certai e Annex A) the click rate N is determined from the formula
=|ny x £/ [ e number of switching operations (see 3.3) during the observation

timg T and f4s\afacto given in Annex A, Table A.2.

7.4.2.44 The relevant click limit L, for discontinuous disturbance is determined in accordgnce

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
the upper quartile method, the appliance being tested for a time not less than the minimum
observation time T.

with

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

swit
clich

NOT
NOT

8

8.1
8.1.

in mational standards, relevant legal

recdg

8.1.
bas

conf

8.2.

1.2 Oryfor simpli

Ching operations registered during the observation time [ produce clicks exceeding
limit L.
q

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

F 2 See Annex C for guidance on the measurement of discontinuous disturbante

Interpretation of CISPR radio disturbance limit

Significance of a CISPR limit

1 A CISPR limit is a limit which is recommend

mmended that international organizations

P The significance of the limits for™
s at least 80 % of the mass-produce
idence.

ity's sake, on one appliance only (see 8.2.1.3).

1.3 “Subsequent tests are necessary from time to time on appliances taken at ran

the

tion
also

ftical

0 %

2.3

il of

dom

from

the rr_\rnrhmfinn’ ncpnninll\JI inthe 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 orle or more additional appliances do not comply, the type is rejected.

8.3 | Compliance with limits for appliances in large-scale prod

des¢ribed below or to some other test which ensures complia A rements of
8.1.R above.

8.3.1 Test based on the non-central t-distributio

Thig b 5 ive items of the type, but if, in
exceptional circumstances, five items a 3 hall

wher
Xn
L
that
The ).
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

The banning of sales

banning of sales or withdrawal of a type approval, as result 0of\ a dispute/shal

congidered only after tests have been carried out using the statistj ethod of evalua
Stafjstical assessment of compliance with requirements shall be ce
8.2..3 for discontinuous disturbance and in accordance/ wj . centing

distlirbance.

w

be
ion.
with
ous
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dB8
nv)
66

64 -

62

(=

S

IEC 285/2000

NOTE For electric tools:

Key

Figuré 1 — Graphical representation of the limits, household
appliances and electric tools (see 4.1.1)
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Key
------ At load terminals and at additional terminals — Quasi peak
W At load terminals and at additional terminals — Average
At mains terminals — Quasi peak

----- At mains terminals — Average

Figure 2 — Graphical representation of the limits, regulating controls (see 4.1.1)
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One [Flick
Disturbance not longer than 200 ms, consisting of a continuous series of impulses erved a
intermediate frequency output of the measuring receiver.

One

Indiv|
obse

PR 14-1 0O IEC:2005 - 107 -

i

i

|

1

L 1

| ]

| t—» }
|
|

< 200 ms —*

IEC 287/2000

1
<200 ms——» G

IEC 288/2000

click

dual impulses shorter
Fved at the intermediat

n 200 ms not continuing for more than 200 ms
receiver.

|
|
|
|
N BN L N
[ } ]
| | |
[ { I
fe———<200 m !

IEC 289/2000

Two

Figure 3c

clicks

the

and

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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Figure 4a

Indiv|dual impulses shorter than 200 ms, spaced closer than 200 ms continuing for trved

at th¢ intermediate frequency output of the measuring receiver.

> 200 ms ~
|
|
|

|
e — < 200 ms —te—< 200

IEC 291/2000

Two disturbances spaced b

aving a/total duration of more than 200 ms and observed at
the intermediate frequency 0 i

he measuréement receiver.
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Key
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NOT
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by conneeting the

P¥a)
Vv

[ J\S}

—0\

-

i

Switch position for mains measurements
Switch position for load measurements

Successive connections during load measurements

Artificial mains V-network 50 Q/50 p

Mains terminals

Load terminals

Coaxial cable

To remote component
Isolating unit
Load

Measuring
Probe: C 2 0,60

Regulating ce

seécond supply lead as indicated in Figure 5b.

Il be

hll be

Figure 5a — Measurement arrangement for four-terminal regulating controls
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T=C— 1966705

Key

B Mains terminals

C Load terminals

E To remote component
L Load

R 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

\ 4

-

IEC 1989/05

Key

1 Sppply unit of electric fence

2 Atrtificial mains V-network (see 5.1.2)

3 CJSPR receiver conforming to CISPR 16-1-1

4 Mains lead, or battery lead

5 Elements of the equivalent circuit to replace the fence (the specified Q is provided by the
2p0 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 prote¢t the

metef against pulses in the dummy fences.

Figure 6 — Arrange
at the fence

listurbance voltage produced
» energizers (see 7.3.7.2)
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