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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

2) They have the form of recommendatlons for mternatlonal use and he

3) In order to promote international unification, the CISPR expre$ses the ¥

Any divergence between the CISPR recommendations an
possible, be clearly indicated in the latter.

¢ F: Interference relating to
household appliances, tools, lighting equipme Mnilarapparatus.

This consolidated vergion © \ g on the fourth edition (2000) [documents
CISPR/F/300/FDIS S its amendment 1 (2001) [documents

CISPR/F/332/FD a its amendment 2 (2002) [documents
CISPR/F/355/F
It bears the editiq

amendmef

Annexes B_and C are for information only.

The'committee has decided that the contents of the base publication and its amendments will
remain unchanged until 2004. At this date, the publication will be

* reconfirmed;
* withdrawn;
+ replaced by a revised edition, or

« amended.
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INTRODUCTION

The intention of this standard is to establish uniform requirements for the radio disturbance
level of the equipment contained in the scope, to fix limits of disturbance, to describe methods

of measurement and to standardize oneratina conditions and internretation of resulis
g g g

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

PR T -y ~a
art-+—Emission

1 Scope

1.1 This standard applies to the conduction and the radiation of radio-freguency disturbances
from appliances whose main functions are performed by motors and S|tch|n
devices, unless the r.f. energy is intentionally generated or intended fof il inatio

controls using semiconductor devices, motor-driven C apparatus,
electric/electronic toys, automatic dispensing machines as \ de préjectors.

Also included in the scope of this standard are:
— separate parts of the above mentioned equ switching devices e.g.
(power or protective) relays, howeve apply unless formulated in

This standard gives for the time beip S or apparatus that cannot be
measured on a test site; requirements for in_situ xeq ements are under consideration.

— apparatus for which™g Nissi : in the radio frequency range are explicitly
formulated in othe R
NOTE 1 Exam afe;
— luminaires, ipclud 3 gppealing luminaires, discharge lamps and other lighting devices:
CISPR 15;

— migrowave ovens: CISPR 11 (but be aware of 1.3 on multifunction equipment);

—(_information technology equipment, e.g. home computers, personal computers, electronic copying
machines: CISPR 22;

— electronic equipment to be used on motor vehicles: CISPR 12;
— radio controls, walkie-talkies and other types of radio-transmitters, also when used with toys.

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

— stand-alone power supplies.

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

1.3 Multifunction equipment which is subjected simultaneously to different clauses of this
standard and/or other standards shall meet the provisions of each clause/standard with the

1 b e : e (T | : : 2 o 4
rerevdariit TATicturns 1 Ooperdauurt, Uuctalls arc yivelr i 7.4. 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
excluded from the scope of this standard.

apparatus are

2 Normative references

hapter 161: Electromagnetic

ar electrical appliances — Part 2:

bafice and immunity measuring apparatus and
W/nity measuring apparatus

IEC 60598-2-10:1987, Luminaires — Part 2: Particular requirements — Section 10: Portable
child-appealing luminaires

* A consolidated edition has been issued in 1998.

** A consolidated edition has been issued in 1999.



https://iecnorm.com/api/?name=9b113bd9c53b04457416025a9e3b6b46

CISPR 14-1 O IEC:2000+A1:2001 - 15—
+A2:2002

3 Definitions

For the purpose of this standard, the definitions contained in IEC 60050(161):1990,
International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic compatibility,

apply extended with the specific definitions as follows:

3.1 Definitions of the following terms are specified in CISPR 16-1 and CISPR 16-2:

Asymmetric voltage Reference ground
Electrical charge time constant RFD current

Electrical discharge time constant RFD power on conductors
Equipment under test (EUT) RFD voltage

Level Type testing

Radio frequency disturbance source Weighting

3.2
click

the duration of which is not longer than 200 ms—=
disturbance by at least 200 ms. The durations s
the i.f. reference level of the measuring receive

3.3
i.f. reference lev

the correspondi@»
unmodulated sinus0jda

3.4

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 aetermine tne CICK Imit (see also 7.4.£.9)
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3.7

click limit Lg

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

also 4.2.2.2)
The click limit applies to the disturbance assessed according to the upper quartile method.

3.8

upper quartile method
a quarter of the number of the clicks registered during the observation time T is allowed .t0
exceed the click limit Lq

In the case of switching operations a quarter of the number of the ¢ Rg ©perations
registered during the observation time is allowed to produce clicks excé slick limit Lq
(see also 7.4.2.6).

3.9
toy
product designed for, or clearly intended for use in play b

The supply voltage of a toy shall not exceed 24 e (f ipple-free d.c. and may be
provided by a battery or by means gf an afisformer connected to the
mains supply

3.10
battery toy
toy which contains or

3.11 Q
transformer to

y
toy which is con

supply mains as

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

314

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$s

3.17

experimental kit
collection of electric or electronic components intended to be
combinations

NOTE The main aim of an experimental set is to facilitate the acquiring of knowledg
It is not intended to create a toy or equipment for practical use.

3.18

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

NOTE A product with a rated voltage exceeding 24

a functional product.

3.19
portable child-appealing luminaire

video toy
toy consisting of a

electronic circui
circuit incorporating at least one electronic component

3.22

electronic component

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

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

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
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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

Commutator motors, as well as other devices incorporated in household appliances, electric
tools and similar electrical apparatus may cause continuous disturbance.

mechanical switches, commutators and semiconductor regulators, or narfowband,
caused by electronic control devices such as microprocessors.

NOTE Instead of the concept of "broadband" and "narrowband" disturbances,
made between two related kinds of disturbance, defined by the type of the applied d

have been defined with respect to the measurement with the quasi-peak d
(see 5.1.1 and 6.1.1).

411 Frequency range 148,5 kHz to 30 MHz (ter

NOTE The World Administrative Radiocommunications Con ‘ s_in” 1979 reduced the lower

frequency limit in Region 1 to 148,5 kHz; for appllcatlons f mg\in th e-of\this standard, tests at 150 kHz are
considered adequate, since 148,5 kHz faIIs withj L j 6
The limits of the terminal disturbance \volta ble 1. Terminal voltages are

measured, in accordance with clause 5, ox espect to ground.

Terminals are defined as i itak or re-usable electrical connection to
external circuits.

regulating contro
terminals" in c@

No terminal\volfage fimits 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 eontrols, powerplugs with AC-DC converters).

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.
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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 DISTURBANCES
AND REGULATING CONTROLS INCORPORATING SEMICONDUCTOR DEVICES

Frequency range At mains terminals

At load t inals and
additiomals

1 2 3 RN 5
(MHz) dB (uV) dB (uVv) dB (V) dB ()
Quasi-peak Average* Qu/as{p k A ge*

Decreasing linearly with the logarithm

N

0,15 to 0,50 of the frequency from: 80
66 to 56 59 to 46 \
0,50to 5 56 46 / \7{ \ 64
5 to 30 60 s0 ! 74 64
MA|W@S éF TOQLJ\) )\>
1 6 ‘ 7 N \e\ \ g 10 11
Frequency Rated motor power not ed tor power above Rated motor power above
range exceeding 700 W 00" W, and n ceeding 1000W
/\ 1000
(MHz) dB (uVv) dh\l(uv B (V) dB (uV) dB (uV) dB (uV)
Quasi-peak verage* udsi= k Average* Quasi-peak Average*
C aan arly with the logarithm of the frequency from:
0,15 to 0,35
6 99\ to 0 to 63 63 to 53 76 to 69 69 to 59
0,35t0 5 /5@ 4 63 53 69 59
5 to 30 N “sa_/ 68 58 74 64

t with the average detector is met when using a receiver with a quasi-peak

* If the limit for th astirem
detect%{gle\qmpm under t

hall be deemed to meet both limits and the measurement using the receiver
with apvavera de@or negd not be carried out.

N

NOTE The limi easurement with the average detector are tentative and may be modified after a period

of experience.

for'the

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);

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

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

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

NOTE In practice, the fence wire can also act as an active source of disturbances, due to the high-voltage
discharges, in particular to radio and telecommunication networks. Manufacturers of electric fence energizers
should instruct the users to eliminate discharge points such as touching vegetation or a broken fence wire.

batteries) which can be connected to the mains the limits of column
to the mains terminals.

No radio disturbance limits apply to appliances with built-
connected to the mains supply.

No radio disturbance limits apply to appliances with
between appliance and battery is shorter than 2 m.
or easily extendable by the user without specia
table 1 apply to these leads.

Table 2 - I%i@gr

Housé \) Tools
5|m|Ia Ilan es

1 N4/ ‘ 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) \d{‘(ﬁv) dB (pW) | dB(pW) | dB(pW) | dB(pW) | dB(pW) | dB (pW)
Q i peak Avefage Quasi-peak Average* Quasi-peak Average* Quasi-peak Average*

Increasing linearly with the frequency from:

30 to 300
45 to 55 ‘ 35 to 45 ‘ 45 to 55 35 to 45 49 to 59 39 to 49 55 to 65 45 to 55

*

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.
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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.

4.1.2.2 For battery operated appliances (with built-in batteries as well as with external

1 b H )\ Joriad I} n (I ) H ) IH b £ 1 o (Y b o 1
DAllCliTo ) Wit Larl DT CUTITICULITU TU T T AaltTs iIc TS UT CUTUTTITTS £ dllfu o UT 1dUIC 2 appyly,

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 devigé is\to be.excluded
(for instance heating power in a blower for plastic welding).

4.1.2.4 Regulating controls which incorporate semiconducto fence
energizers, rectifiers, battery chargers and convertors which do Wot\coxtai internal
frequency or lock generator operating at frequency higher thd 3t subject to the

disturbance power requirements in the frequency range 30

¢ from the source

Limits
dB(pV/m)
Quasi-peak
30
37
The lower I|m|t<s a\pe\lsgbl\ﬁ\t\e{an//aon frequency.

e Mts in this standard are restricted to toys. Measurements may

In case ofidispute, the measurements at distances stated in the test report are verified.

4.2 Discontinuous disturbance

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

betweenm various kimds of discomntimuous disturbance:
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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 2 of CISPR 16-1.

See annex C for guidance.

4.2.1 The limits for discontinuous disturbance depend mainly on the character of the
disturbance and on the click rate N as given in detail in 4.2.2 and 4.2.3.

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

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

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

4.2.2.1 The limits of table 1 apply also to discontinuous distur NG ripment
which produce:

a) disturbances other than clicks, or

b) clicks with a click rate N equal to or greater than 30

Appliances as described in 4.2.3 are exempted.

NOTE Examples of discontinuous disturbance
figures 4a and 4b.

44 dB

4.2.3

Under certain conditions some kinds of discontinuous disturbances are exempted from the
definitionof a click (

This( subclause contains these exceptions which are applicable in combination with
subclauses 4.2.1 and 4.2.2 to all kinds of appliances. In figure 9, a flow diagram shows how to
fake these conditions into account in the verification procedure.

Product specific relaxations are contained in annex A, which contains also table A.2, a list of
appliances for which the switching operations are counted, to derive the click rate N.
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4.2.3.1 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
fo be used for:

a) the purpose of mains connection or disconnection only;

b) the purpose of programme selection only;

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

d) the changing of the manual setting of a continuously adjustable control such as 'a

variable speed device for water extraction or electronic thermostats, is to be disregarded
for the purpose of testing the appliance for compliance with the limits 6f radio disturbance
set out in this standard.

Examples of switches included in this subclause are the on/o
(including foot activated), for instance the switch for an electri

4.2.3.2 Combination of clicks in a time QS : 3
In programme controlled & g bination of’clicks in a time frame less than 600 ms

is allowed once per sel

clicks is allowed once during the minimum

For other appli S ¥
i ermostatically controlled three-phase switches,

observation time
causing three disturb
combination of clje

4.2.3.3

Applianees whigh ffil the\following conditions:

— the click ra more than 5,

— none of-the caused clicks has a duration longer than 20 ms,
— 90,%of the caused clicks have a duration less than 10 ms,
shall-be deemed to comply with the limits, independent of the amplitude of the clicks (see

tables A.1 and A.2). If one of these conditions is not satisfied then the limits in accordance
with 4.2.2 apply.
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4.2.3.4 Separation 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 separation
between the disturbances is less than 200 ms

In this case, for instance observed with refrigerators, the example shown in figure 4b, would
be evaluated as two clicks and not as continuous disturbance.

5 Methods of measurement of terminal disturbance voltages
(148,5 kHz to 30 MHz)

This clause lays down the general requirements for the measuremen 5 ance voltage
produced at the terminals of apparatus.

The operating conditions are given in clause 7 of this standard

5.1 Measuring devices

The measuring devices given below are to be used:

511 Measuring receivers

5.1.2 Artificial mai

The artificial maj
between the ter

the test circuit from, ¢

impedance shall™e inserted between the artificial mains V-network and the supply mains.
This impedance will"also reduce the effect of unwanted signals which occur on the supply
mains (see also 5.3).

The. connection between the artificial mains V-network and the measuring receiver shall be
made by means of a coaxial cable with a characteristic impedance of 50 Q.
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51.3 Voltage probe
The voltage probe shall be used when measuring on terminals other than mains terminals

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

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

The voltage probe contains a resistor having a resistance value of at least 1 500 Q in series
with a capacitor with a reactive value negligible to the resistance (in the range 150 kHzto
30 MHz) (see clause 12 of CISPR 16-1).

The measuring results shall be corrected according to the voltage division bet
and the measuring set. For this correction only the resistive parts of t
taken into account.

een-the probe

(for example 15 kQ in series with 500 pF).

51.4 Artificial hand

In order to simulate the influence of the use cat| of the artificial hand is
required for hand held equipment duri tageyn€asurement.

The artificial hand consists of metal foi}l-which ected to one terminal (terminal M) of an
RC element consisting of a capacitor ofl 22 3eries with a resistor of 510 Q + 10 %
(see figure 8a); the other i shall be connected to the reference

5.2 Measuwing proceddres and arrangements
5.2.1 Arrangement of the leads of the equipment under test

NOTE (Clause 3 and annex A of CISPR 16-2 give more information about the connection of the electrical
appliances to the measuring equipment.

52.1.1 Mains lead

During all measurements of disturbance terminal voltages (on the mains terminals or on other
terminals) the artificial mains V-network is connected to the mains terminals in order to
provide a defined termination. As described in detail in 5.2.2 the V-network is situated at a

distance of 0,8 m from the appliance.

The disturbance voltage measurements are normally to be made at the plug end of the lead.
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If the mains lead of the appliance under test is longer than necessary to be connected to the
V-network the length of this lead in excess of 0,8 m shall be folded back and forth parallel to
the lead so as to form a horizontal bundle with a length between 0,3 m and 0,4 m. In the case

of controversy with regard to the banning of sales or withdrawal of a type approval it may be
rplnlar‘pd hy alead of similar quali’ry with a Ipngth 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 earthlng conductor is required, but is not included in the legq, the(co netlon of the

5.2.1.2 Other leads
The lead connecting the appliance

controls or to batteries of battery-powe
5.2.1.1 except where otherwise stated |

and no@d
The appliance shal

use (so-calledflpor standing equipment) is subject to the same provisions as above.

However,

— the equipment shall be placed on a horizontal metal ground plane (the reference ground
plane), but isolated from it by a non-metallic support (such as a pallet) of 0,1 m £ 25 % in
height;

— the lead shall be led downward along the EUT to the level of the non-metallic support and
be led horizontally to the artificial V-network;

— __the artificial V-network shall be bonded to the reference garound plane (see CISPR 16-2):

— the reference ground plane shall extend at least 0,5 m beyond the boundaries of the EUT
and have minimum dimensions of 2 m by 2 m.
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5.2.2.2 Handheld appliances which are normally operated without an earth
connection

Measurements shall first be made in accordance with 5.2.2.1.

Additional 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
appliance and the terminal M shall additionally be connected to any exposed non-rotating
metalwork as specified in 5.2.2.2.2 t0 5.2.2.2.4.

Metalwork which is covered with paint or lacquer is considered as exppsed 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 2
appliance specified as such by the manufacturer. Failing the m 3 specification, the
artificial hand shall be applied in the following way:

5.2.2.2.1 When the casing of the appliance is entirg etaMoil is needed, but
the terminal M of the RC element shall be connected bodyof the appliance

5.2.2.2.2 When the casing of the P anc metal foil shall be
wrapped round the handles, e.g. , and also round the second

handle D, if present. Also metal f0|I 60w i 3 nrapped round the body C at that
i or around the gearbox if this gives a

5.2.2.2.3 When the casing of the &pgli i rtly metal and partly insulating material, and
has insulating ha Ies m i a pped round the handles, as handles B and D in
figure 8b. If the ¢ Nthe\logation of the motor, a metal foil 60 mm wide shall
be wrapped round 3 poit where the iron core of the motor stator is located,

or alternatively aro - ifNHis is of insulating material and a higher disturbance
level is obtained toft e body, the point A, the metal foil round the handles B
and D and the i

case of meta example an electric saw (figure 8c), metal foil shall be wrapped round the
> etal foil at A and B and the metal body C shall be connected together
and to the terminal M of the RC element.

NOTE (Classes 0, 0l, Il and Il according to IEC 60536: Classification of electrical and electronic equipment with
regard to protection against electric shock.

52.2.3 Appliances normally required to be operated with an earth connection

The appliance shall be placed at a distance of 0,8 m from the artificial mains V-network, the
disturbance voltages to be measured in accordance with 5.2.1.

The measurements shall be made with the earth terminal of the appliance connected to the
reference ground of the measuring equipment.
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If the appliance is not supplied with a lead the connection of the earth terminal of the
appliance to the reference ground of the measuring equipment shall be made by a lead
running parallel to the mains lead and of the same length and at a distance of not more than
0,1 m from it.

If the enclosure of the appliance is of non-conducting material, the appliance shall be tested
as described in 5.2.2.1.

Appliance that, according to its design and/or weight, usually is standing on the floor while
being in use (so-called floor standing equipment) is subject to the same provision as above/

However,

enclosure;
— the reference ground plane shall extend at le

— the V-network shall be bonded
(see CISPR 16-2);

other than the

NOTE 1 Regulating r
covered in 5.2.4.

NOTE 2 When the auxil a S assential to the operation of the appliance and has a separate test
procedure specified glsewr i (e.g. power nozzle of a vacuum cleaner) this subclause does not
apply. The main applignce\is te windividual appliance.

has a shielding whqs
the auxiliary-apparatus.

ends are connected to the metal housing of the appliance and that of

The measurement of the terminal voltage on non-rewirable leads longer than 2 m and shorter
than10 m shall be started at a frequency according to the following formula:

fstart =60 /L
where
fuart 1S the start frequency for the measurement of the terminal voltage, in megahertz;

L is the length of the connecting lead between the appliance and the auxiliary apparatus,
in metres.

NOTE This calculation is based on the requirement that the length of the auxiliary lead shall not exceed one-fifth
of the wave length, corresponding to the start frequency of the measurement.
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5.2.3.1 Measuring arrangement

The equipment under test shall be arranged in accordance with 5.2.2 with the following
additional requirements:

a) The auxiliary apparatus shall be placed at the same height and distance from the earthed
conducting surface as the main appliance, and if the auxiliary lead is long enough, at a
distance of 0,8 m from the main appliance, 5.2.1.1 shall be observed.

If the auxiliary lead is shorter than 0,8 m, the auxiliary apparatus shall be placed at the
longest possible distance from the main apparatus.

If the auxiliary lead is longer than 0,8 m, the length of the auxiliary lead in excess 0f-0/8'm
shall be folded parallel to itself so as to form a horizontal bundle with—a.Jength béetween
0,3mand 0,4 m.

c) If the appliance is not made to be held in the ; sparatus which is not
earthed and is made to be held in the hand shg ; e artificial hand; if the
i b shall be placed above an

5.2.3.2 Measuring procedure

The auxiliary atu
under all provided\apg

auxiliary apparatus

5.24

5.2.4.1 Thelreguila

control shall be conné&cted to a load of the correct rated value by leads of 0,5 m to 1 m length.

Unlessotherwise specified by the manufacturer, the load shall consist of incandescent lamps.

5:2.4.2 When a regulating control or its load is to be operated with an earth connection (i.e.
Class | equipment) then the earth terminal of the regulating control shall be connected to the
earth terminal of the artificial mains V-network. The earth terminal of the load, if any, is

connected to the earth terminal of the regulating control, or, if not available, directly to the
earth terminal of the artificial mains \/-network
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5.2.4.3 The control shall first be measured in accordance with the provisions of 5.2.2.1
or5.2.2.3.

5.2.4.4 Secondly, measurement of the disturbance voltage is made at the load terminals

. 1 ! -l [ - : e 4l : PRt . :
UsSITTy a4 Provt do UTSUTTUCU TIT . T.0 TTT SCTTTCSS WILIT UTS TTTPULl UT UITC TIHTasuring 1CCUCIVeT.

5.2.4.5 For regulating controls having additional terminals for connection to a remote sensor
or control unit, the following further provisions apply:

a) The additional terminals shall be connected to the remote sensor or control unit by leads
of 0,5 m to 1 m length. If a special lead is provided, the length of this lead in excess -of
0,8 m shall be folded back and forth parallel to the lead so as to form a-horizontalbhundle
with a length between 0,3 m and 0,4 m.

b) Measurement of the disturbance voltage at the additional ter
control shall be carried out in the same way as described in 5.2

propagated by radiation to the disturbed apparatus.
Experience has shown that the disturbing energy is mostly radiated by the part of the mains
leads - 'and other leads near the appliance. It is therefore agreed to define the disturbing
capapility of an appliance as the power it could supply to its leads. This power is nearly equal
tosthat supplied by the appliance to a suitable absorbing device placed around these leads at
the position where the absorbed power is at its maximum.

Calibration is accomplished in accordance with annex | of CISPR 16-1.
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6.1 Measuring devices
6.1.1 Measuring receivers

Receivers with quasi-peak detectors shall be in accordance with clause 2 of CISPR 16-1;

receivers with average detectors shall be in accordance with clause 4 of CISPR 16-1.

NOTE Both detectors may be incorporated in a single receiver and measurements carried out either using the
quasi-peak detector or the average detector.

6.1.2 Absorbing clamp

The absorbing clamp shall be in accordance with clause 13 of CISPR 16-1

6.2 Measurement procedure on the mains lead

6.2.1 The appliance to be tested is placed on a non-metallic table\at \eas
metallic objects and the lead to be measured on is stretched j i

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

6.2.2 The absorbing clamp is positioned for maxj indi atheach test frequency: the
clamp shall be moved along the lead y found between a position
adjacent to the appliance and a distan from it.

6.2.3 The straight portion of the lead to b sred onyshould therefore be about 6 m long,
this being equal to Apnax/2 0,6 m-in_order 3t any time the positioning of the absorb-

If the original lead of the apph shorternthan the necessary length it shall be extended or
replaced by a si

NOTE A5« is Ik ength corresponding to the lowest frequency at which measurements are to be made for
instance 10

6.2.4 If the r.f. isotation between mains supply and the input of the absorbing clamp on the
side of ¢he appliance appears to be insufficient, a fixed ferrite absorber (see CISPR 16-1)
should be placed along the lead at a distance of about 6 m from the appliance. This improves
the stability of the loading impedance and reduces extraneous noise coming from the mains
supply. For more information see clause 13 of CISPR 16-1.
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6.3 Special requirements for appliances having auxiliary apparatus
connected at the end of a lead other than the mains lead

6.3.1 Measuring arrangement

6.3.1.1 Auxiliary leads normally extendible by the user, for instance with a loose end or
leads fitted with a (by the user) easily replaceable plug or socket on one or both ends, shall in
accordance with 6.2.3 be extended to a length of about 6 m.

Any plug or socket which will not pass through the absorbing clamp due to its size shall be
removed (see 6.2.3).

6.3.1.2 If the auxiliary lead is permanently fixed to the appliance 3
apparatus and:

o\ the Sauxiliary

— is shorter than 0,25 m, measurement are not to be made on the§e lead

— is longer than 0,25 m but shorter than twice the length of the a } it shall be
extended to twice the length of the absorbing clamp;

6.3.2 Measurement progcedure

6.3.2.1 Measurement of the dis]
appliance using the at i

main appliance to.an a
of the applianc i
appliance.

length of the lead.

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

6.4 Assessment of measuring results

The measured power is derived from the maximum indicated value found at each frequency of

measurement and the calibration curve of the absorbing clamp (see also the example given in
annex | of CISPR 16-1).
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7 Operating conditions and interpretation of results

When measurements of disturbance are being made, the appliance shall be operated under
the following conditions:

71 General

7.1.1 Normal load conditions shall be as defined in 7.2 and 7.3, unless these are in conflict
with the manufacturer's instruction for use, which in such cases take precedence. Where
appliances are not covered by these subclauses, the manufacturer's instruction for use shafl
be followed.

7.1.2 The duration of operation is not restricted unless the appliance
In this case the limitations shall be complied with.

dN\accordingly.

A test at about 160 kHz and at abou50 MHz Bev’a range of 0,9 to 1,1 times
the rated voltage in order to check whe i nce varies considerably with

maximum disturbance.

7.1.5 Speed c il mper of fixed positions are to be adjusted to
approximately averagg X 9
no instruction to the

If the setting contindously adjustable controls, which are not designed for frequent
adjustment in norral wse, has been pre-set, it shall not be adjusted during the test.

7.1.6 ~The ambient temperature shall lie within the range 15 °C to 35 °C.

7.2 Operating conditions for particular equipment and integrated parts
7.2.1 Multifunction equipment

Multifunction equipment which is subjected simultaneously to different clauses of this
standard and/or other standards shall be tested with each function operated in isolation, if this

can be achieved without modifying the equipment internally. The equipment thus tested shall
be deemed to have complied with the requirements of all clauses/standards when each
function has satisfied the requirements of the relevant clause/standard.
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For equipment for which it is not practical to test with each function operated in isolation, or
where the isolation of a particular function would result in the equipment being unable to fulfil
its primary function, the equipment shall be deemed to have complied only if it meets the
provisions of each clause/standard with the necessary functions operative.

7.2.2 Battery operated equipment
If the appliance can be connected to the mains it shall be tested operating in each permitted

mode and in accordance with the operating conditions given in 7.3 while connected to the
mains.

ment with external

In the frequency range 148,5 kHz to 30 MHz measurements on equip

hand shall be connected to the artificial hand.

In the frequency range 30 MHz to 300 MHz measureme ' K with external
batteries are made as described in 6.3.2.2 with the current {ra j gmp pointing
toward the appliance.

be operated inteprift
attained, then in
shall be used.

7.2.3.3 Picture change™d

shall be operated h
slides. \

glide-projectors. To determine the click rate N, the device
witched on and with four picture-changes per minute without

7.24

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

Thermostats for, or integrated in permanently installed room heating equipment intended for
stationary use shall be allocated with a click rate N which is five times the click rate
determined for a single, portable or removable room heater.

The click rate N shall be determined for the maximum operating rate stated by the
manufacturer or — if sold for or together with a heater or burner — for a duty-cycle of (50 £ 10)

% of this heater or burner.
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The amplitude and duration of the disturbance shall be measured for the lowest rated current
of the thermostat. For thermostats which have an acceleration resistor incorporated, the same
measurements shall be performed in addition, without any separate heater connected.

‘VAV’iIUII, ;ll pldbt;bu, “IC tilUllIIUbtdt miay IUU uacd thU“IUI Wltil illdubt;VC iUddb (Ug lciay,
contactor) all measurements shall be performed using such a device, having the highest coil
inductance used in practice.

In order to obtain a satisfactory measurement, it is essential that the contacts shall be
operated for a sufficient number of times with a suitable load to ensure that the levels’ of
disturbance are representative of those encountered in normal operation.

NOTE 1 For appliances containing thermostatically operated switches 7.3.4 is to be obsefved.

NOTE 2 |If a thermostat is integrated in an appliance which it does not control, it’i
to 7.2.4 or 7.3.4.14.

7.2.5 Thermostats — Alternative procedure to that specified.in

is used. The amplitude of no more than 25 % of

of the thermostat. In th
equal to 10 % o
the disturbances evel. For thermostats which have an acceleration

When, in pra at may be used together with inductive loads (e.g. relay,
contacto all be performed using such a device, having the highest coil
inductance W S the manufacturer’s specification.

Prior to test\iti
rated load.

essgntial that the contacts shall be operated for a hundred times with the

NOTE.\This is to ensure that the levels of disturbance are representative of those encountered in normal
operations.

7.2.5.2 Thermostatically controlled three-phase switches

Thermostatically controlled three-phase switches shall be treated as thermostats (see
7.2.5.1). Where no manufacturer’s specification is given, a clickrate N = 10 shall be used.
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7.2.5.3 Thermostatically controlled portable and removable room heating appliances

For portable and removable room heating appliances the manufacturer shall specify the
maximum operating switching rate. The click rate N shall be derived from this specification,

bl ! : 2 0o - 4 1 [T} £l !
altu e proccuurc 1 7.£.9. T STidall DT TUTNTUWCTU.

Where no manufacturer’s specification is given, a clickrate N = 10 shall be used, following the
procedure in 7.2.5.1,

or

the clickrate N shall be determined for a duty-cycle of (50 £ 10) % of the control\device,

attained under adequate heat transfer. The procedure of figure 9 shall be

The power range switch, if any, shall be in the lowest position.

Prior to test, it is essential that the contacts shall be operate \ es with the
rated load.

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

7.2.6 Regulating controls incorporating se

NOTE According to 4.1.2.4 these controls a
range 30 MHz to 300 MHz, see also 7.1.5.

frequency of measurement\ Affey of the \thi
band>adjacent to the preferred frequency is scanned
without adjustme NEN rol and the highest disturbance values are noted (for
instance scan beﬁ% ‘ 4 '

gave the maximu N

The following pcedure shall be applied to appliances containing several
j ling controls each one having a maximum rated load current of

It shall be appliedhboth 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
separatéphases of the mains.

7.2:6.2.1 Each regulating control is tested separately. Measurements are made in accord-
ance with 7.2.6.1 on all terminals of the appliance.

If separate switches are provided for the individual regulating controls, the units not being
used should be switched off during these tests.
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7.2.6.2.2 As many individual regulating controls as possible are connected to their loads
without the maximum current per phase to the appliance exceeding 25 A when each of the
controls is carrying its maximum rated current.

‘VAV’iIUII IIUi d“ illd;Vidudi bUlltlUib odll ;JC k.vUIIIICL,iUUI tU tiIUiI llld)\illlulll iUdU‘, tiIUDC bUIItlUib [=18+]
given priority which gave the highest disturbance values when tested in accordance with
7.2.6.2.1.

NOTE The controls may be different for different frequencies or for different terminals.

The setting of the individual controls shall be the same as those giving maximum disturbance
during the measurement in accordance with 7.2.6.2.1. In addition a simple check shall-be
made that no other setting will give greater disturbance. Measurementgs—are made\on the
mains terminals, all phases and neutral, on the terminals to the lo Qniadditional
terminals of the appliance.

tirely self-
contained regulating circuit including all suppression componeR dependently
of the others and does not control, either by design or fortui 2 loadthat another
individual regulator is controlling.

7.3 Standard operating conditions and normal load
7.31 Motor-operated appliances fg
7.3.1.1 Vacuum cleaners

7.3.1.1.1 Vacuum cleaners without guxiliary appa
continuously without accessories and wi

s, shall be measured while operating
’bag in place. Vacuum cleaners with

tion hose and its integrated lead (but only if the plug or
socket is east S the user) with a flexible cord connected to the terminals on the
ength having the same number of wires as provided in the

7.3.1.1.4 Auxili
mechanical. lead 0On
metallic_.hose.

e brushes. The cooling, if necessary, shall be provided by a non-

If the.power nozzle is connected by a non-detachable supply lead having a total length shorter
than 0,4 m or if connected directly by plug and socket to the vacuum cleaner they shall be
measured together. In all other cases, the appliances shall be measured separately.

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

7.3.1.3 Coffee grinders shall be operated continuously without load.
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7.3.1.4 Food mixers (kitchen machines), liquid-mixers, blenders, liquidizers shall be
operated continuously without load. For speed controls, see 7.1.5.

7.3.1.5 Clocks shall be operated continuously.

7.3.1.6 Massage apparatus shall be operated continuously without load.

7.3.1.7 Fans, cooker extractor hoods shall be operated continuously with maximum air flow;
the fans shall be operated with and without heating, if this facility is provided. Eaér
thermostatically controlled switches, see 7.3.4.14. For fans and extractor hoods ~with
electronic regulating controls 7.1.5 applies in addition.

d switches

7.3.1.8 Hair-dryers shall be operated as in 7.3.1.7. For thermostaticaity, contro

see 7.3.4.14.

7.3.1.10 Washing machines shall be ; aterbut without textiles, the tempe-
rature of the incoming water shall be( in accordans ith the manufacturer's instruction for
use. The thermostat, if an aximum setting for the programme
chosen or to 90 °C, whi¢he nfavourable control programme of an

Aquastop valves jiark apparatus within the meaning of subclauses 5.2.3 and
6.3.

Measureme

During the surement of disturbance power on the mains lead, the aquastop hose shall be
connected ™
maximum distance of\]0 cm. Afterwards the measurements on the mains lead are carried out
as described‘in 6.2x

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.

Control devices are set to_either the lowest or highest position. The position that gives the

highest click rate N shall be taken.
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Separate tumble dryers are operated with half the maximum dry weight of cotton textile
material recommended in the manufacturer's instruction for use. The specified dry weight of
material shall be saturated with an equal weight of water at (25 + 5) °C.

TUIIIIUiU dlyUlb L;UIIIII.JiIICUI VVitil Wab;lillg Illdbilillub VV;ICIC “IU VVaD;IiIIg, bpillllillg alluI Ullyillg
operations are performed sequentially in a single container, are operated with half the
maximum dry weight of cotton textile material recommended for the tumble dryer sequence
operation in the manufacturer's instruction for use, the water content at the start of the
dryer operation being that obtained at the end of the spinning operation after the previous
washing operation.

7.3.1.13 Centrifugal dryers shall be operated continuously without load.

7.3.1.14 Razors and hair clippers shall be operated continuously % 0 according
to 7.1.2.

7.3.1.15 Sewing machines

10 mm independent of the dimensions for which the shredder is

designed. The weight eategory shall be 80 g/m2.

7.3.1.17\" Projectors

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

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

7.3.1.18 Milking machines shall be operated continuously without vacuum.



https://iecnorm.com/api/?name=9b113bd9c53b04457416025a9e3b6b46

CISPR 14-1 O IEC:2000+A1:2001 - 65—
+A2:2002

7.3.1.19 Lawn mowers shall be operated continuously without load.

7.3.1.20 Air conditioning equipment

72420 1 I<F thao i oty o _caontrallad k eha thao i nio al of anaration ~f
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the compressor motor used in the appliance, or the appliance has heating device(s) controlled
by thermostat(s), measurements shall be made according to the same operating condition as
in 7.3.4.14.

7.3.1.20.2 If the appliance is a variable capacity type which has inverter circuit(s) that
control(s) the revolution of the fan or compressor motor, measurements shall be madg” with
the temperature controller setting at the lowest position when in cooling-mode, and at the
highest position when in heating mode.

7.3.1.20.3 The ambient temperature for testing the equipment b

range, another temperature is also permissible, provided
stable manner.

521 5.22and 5.2.3). T
unit (elther the indoor

7.3.2 EIectriI

7.3.2.1 General

ith two rotating directions, measurements shall be made
ng periods of 15 min for each direction, the highest of the two
ith the limit.

shall, where pb S|ble be measured with these masses removed or disconnected. Such tools,
WhICh have, an/inadissible increase of their revolutions per minute (rev/min) when operating
without their vibrating or swinging masses, can be operated at lower voltages so that their
nominahoperating rev/min is reached.

7:3.2.1.3 For tools designed to operate via a transformer intended to be connected to the
mains supply, the following measuring procedure shall be applied:
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a) Terminal voltage: 148,5 kHz to 30 MHz

If the tool is sold together with a step-up transformer the disturbance shall be assessed by
measurements made on the power supply side of the transformer. The power supply lead
from the tool to the transformer shall have a length of 0,4 m or, if longer, folded to form a
harizantal bundle with a Ipngfh hetween 0 3 mand 04 m

If the tool is intended to be used with a transformer, the disturbance shall be assessed by
measurements made on the power supply side of the transformer recommended by the
manufacturer for use with the tool.

Where a tool is not supplied with a "sample" transformer at the time of the test, it shall be
operated at its rated voltage, and the disturbance shall be assessed by measurements
made at the tool's power input connections.

b) Disturbance power: 30 MHz to 300 MHz

The disturbance shall be assessed by measurements made
connection whilst being supplied at its rated voltage. The tool sh
equipped with a power supply lead with a length suitabl
absorbing clamp as described in 6.2.4.

7.3.2.2 Handheld (portable) motor-operated tools, as:

Drills, impact drills
Screwdrivers and impact wrenches

Thread-cutting machines

Saws, knives and shears

Planing machines and

7.3.2.3 Transpoptable
handheld (portao

rostatically or electronically controlled switch shall be operated with
e duty-cycle. If there is a control device for the temperature the click

rate N shall bedetermined for a duty cycle of (50 + 10) % of this control device;

c) For-eguipment repeatedly operated with a push button switch (e.g. soldering guns) where
only/disturbance from this mains switch can be observed, the manufacturer's instruction
for’ use (on the rating label) are to be taken in account: duty factor and cycle-duration
ascertain the highest possible number of switching operation per time unit.

7.3.2.5 Glue guns shall be operated continuously with a glue stick in working position;
if clicks occur, the click rate N shall be assessed under steady-state conditions, without
adequate heat transfer, e.g. the gun in stand-by position on the table.
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7.3.2.6 Heat gun (blower for removal of paint, blower for plastic welding etc.) shall be
operated as described in 7.3.1.7.

7.3.2.7 Power staplers shall be measured with the longest nails or cramps in accordance

e gl £ 4 Lo + e £ bol Lo £ L : RN
WILTT TS TTaruratiurel S Mistrut ot TUT UstT, WIS WUTRITTY UTT SUTU WUOUU (C.4. PpITcwOuUu ).

For all power staplers the click rate N shall be determined while operating at 6 strokes per
minute (independent of product information or manufacturer's instruction for use).

The limits for portable tools smaller than 700 W are valid for power staplers, independent of
their rated power consumption.

7.3.2.8 Spray guns shall be operated continuously with the contaip€ and without

accessories.

7.3.2.9 Internal vibrators shall be operated continuously in the
container filled with water, the volume of the water being 50 timg

eel-plate
vibrator.

7.3.2.10 Arc welding equipment is under consideratiop

7.3.3 Motor-operated electromedical appara

7.3.3.1 Dental drills

otherwise\specified. If the duty-cycle of (50 + 10) % cannot be reached, the highest possible
duty-cyele'shall be applied instead.

7.3:4.1 Cooking ranges, i.e. appliances having one or more hotplates controlled by
thermostats or by energy regulators, shall be operated under conditions of adequate heat
discharge: an aluminium pan filled with water is heated on the appliance until the water boils.
The click rate N is half of the number (or of the highest number for several boiling plates
measured in succession) of switching operations per minute for a duty-cycle (50 £ 10) %
of the control device(s)
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7.3.4.2 Cooking pans, table-type roasters, deep-fat fryers shall be operated under conditions
of adequate heat discharge. Unless a minimum oil level is specified the quantity of oil above
the highest point of the heating surface shall be:

— about 30 mm for cooking pans

— about 10 mm table-type roasters,

— about 10 mm for deep-fat fryers.

7.3.4.3 Feed boilers, water boilers, kettles, coffee makers, milk boilers, feeding-bottle
heaters, glue pots, sterilizers, wash boilers, shall be operated under conditions of adequate
heat discharge half-filled with water and without lid. Immersion heaters shall be operated fully
submerged. The click rate N shall be determined with a medium setting (862C) of a wariable

control device.

7.3.4.4 |Instantaneous water heaters shall be operated in usual position o ith_th'e water
flow set at half of the maximum flow rate. The click rate
highest setting of any control device fitted.

7.3.4.6 Steam generators for indires
waterbaths, shall be operated under ade
water.

7.3.4.8 Cooking avens, dfi
heat transfer, thn

produce golden-brqown/toast.

7.3.4.971 Simple toasters are toasters which:

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

— incorporate no automatic control device to regulate the heating element during the
toasting operation.
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For simple toasters the click rate N shall be determined and the level of disturbance
generated assessed as follows:

a) Determination of click rate N

Ubilly tilc IIUIIIIdi iuau' t;lc Illdlluai LaUIItIUi Dild“ IUU bUt tU g;VU tilc IUL{U;IUUI |cauit. ‘V’V;til t;lc
appliance in a warm condition the average "on" time (f; seconds) of the heating element
shall be determined from three toasting operations. A rest period of 30 s shall be allowed
after each "on" time. The time for a complete toasting cycle is (f; + 30) s. Thus the click
rate N is:

N = 120/(t, + 30) s

b) Assessment of disturbance level

The click rate N, established as described above shall be used to calculatexthe-click limit
Lq using the formula given in 4.2.2.2.

used

7.3.4.9.2 Other toasters shall be operated urider\cenditi adequate heat discharge
using the normal load. Each cycle sha : 2) iod and a rest period, the
latter having a duration of 30 s. The gli shall'be detgrmined at a setting at which

the bread becomes golden-brown.

7.3.4.10 Ironing machines (|ron|ng m e yse, rotating ironing machines, ironing
presses): the click rate 2}l be determined without adequate heat
transfer, the heating 3 3 the)open |position and the control devices at high
temperature setting.

The click rate
discharge of the héa

For fixing th i imit kg um of the two click rates N = N1 + N2 has to be applied and
the ironing machine~s sted applying this limit and assessed using the upper quartile

e determined under conditions of adequate heat
bwo damp hand-towels (approximately 1 m x 0,5 m)

7.3.4.11 IronSxshall \be operated under conditions of adequate heat discharge, 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 packager shall be operated with empty bags once per minute or according
to'the manufacturer's instruction for use.
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7.3.4.13 Flexible electrical heating appliances (warming pads, electric blankets,
bedwarmers, heating mattresses) shall be spread between two flexible covers (e.g. non-
conducting mats), extending beyond the heating surface by at least 0,1 m. The thickness and

the heat conductivity shall be selected in such a way that the click rate N can be determined
for a dllfy-r‘yr‘lp of ('—'.n + 10) % of the caontrol device

7.3.4.14 Room heaters (fan heaters, convectors, fluid-filled heaters as well as oil and gas
burners and similar) shall be operated under adequate heat transfer.

The click rate N shall be determined for a duty-cycle of (50 £ 10) % of the control device' or
the maximum operating rate stated by the manufacturer.

The amplitude and duration of the disturbance shall be measured for theb pQsition of the

power range switch, if any.

As far as contin
the appliance is to b€ qperated\accod

Three dispensing™eperations are to be carried out, each subsequent operation being initiated
once the machine has returned to a quiescent rest state. If the number of clicks produced by
each of\the dispensing operations is the same then the click rate N is numerically equal to
one-Sixth of the number of clicks produced in a single dispensing operation. If the number of
clicks varies from operation to operation, a further seven dispensing operations are to be
carried out and the click rate N shall be determined from at least 40 clicks on the assumption
that the rest period between each dispensing operation was such that the 10 operations were
uniformly distributed over a period of one hour. The rest period is to be included in the
minimum observation time.
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7.3.5.2 Juke boxes

An operating cycle is carried out by inserting the largest number of coins with the minimum
value necessary to start the machine, followed by the selection and playing of the

bUIIprUII\.“IIg IIuIIIIL)UI Uf picbca Uf Illubib. T;Iib Upcldt;lly uyuic ib tU IUU IUpUdtUd asS Uftcll asS
necessary to produce a minimum of 40 clicks. The click rate N is determined as being half the
number of clicks per minute.

NOTE Due to the normal frequency of use and combination of coins, the number of clicks is taken as half that
during the test observed.

7.3.5.3 Automatic entertaining machines incorporating a winnings-payout mechanism

Electromechanical devices incorporated in the machine for storing and\paying eut"winnings

ing“and paying-out winnings are
assessed by simulation of a win of th supplied by the manufacturer rounded

off to nearest payout value. The S|muI 0 be repeated as often as necessary
to produce a minimum of4 ; gs-payvdut mechanism click rate, N2, is thus
determined.

To allow for the.frea the number of entertalnment cycles used to
determine N1 is@ : :

per entertainmen

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.
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7.3.5.4.2 Video machines and all other similar appliances
These machines and appliances shall be operated in accordance with the manufacturer's

instruction for use. The operating cycle shall be the programme obtained after inserting the
largest number of coins with the minimum value necessary to start the machine. In the case of

machines with several programmes, the programme giving the maximum click rate shall be
selected. Should the duration of the programme be less than 1 min, the following programme
is not to be started within one minute off the start of the previous programme so as to reflect
normal use. This rest period is to be included in the minimum observation time. The
programme shall be repeated as often as necessary to produce a minimum of 40 clicks.

NOTE This subclause will be deleted when provisions for video machines and similar appliances are taken jinto
account in CISPR 13.

7.3.6 Electric and electronic toys

7.3.6.1 Classification

For the purposes of this standard, toys are subdivided into cate
For each category specific requirements are given.

Category A: battery toys without electronic circuits @

NOTE Examples are electric torches for children

NOTE 2

— 4.1.2 (disturbance power), or
— 4.1-3\radiated disturbances), at the choice of the manufacturer.

Category D: transformer toys and dual supply toys incorporating no electronic circuits.

NOTE Examples are toys with motors or with heating elements such as electric potter’'s wheels and track sets
without electronic controls.
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Toys of category D shall comply with the limits given in:

— 4.1.1 (terminal voltages);
— 4.1.2 (disturbance power);

— 4.2 (discontinuous disturbance).

Category E: transformer toys and dual supply toys incorporating electronic circuits and all
other toys which are not covered by the other categories and are within the scope of this
standard.

NOTE Examples are educational computers, electric organs and chess sets and track sets with electronic ¢ontrol
units.

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

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

For toys running on tracks, disturbance power measurem
as an alternative to radiated disturbance measuremen

ding~to 4.2 may be used

7.3.6.2 Application of tests

7.3.6.2.1 Measurement of terminal dist

ade probe (see 5.1.3) shall be carried out
zles longer than 2 m.

The test is nobt 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 MHZz 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 hneting applinnma is ta he rpprnqnntafi\/p of series prndlmnd nlnlnlinnmaq and

shall be typical.

7.3.6.3.1 Electric toys running on tracks

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

For the test, the toy shall be assembled in accordance with the instructig
The layout of the track shall be that having the largest area. Othe
arranged as shown in figure 7.

ompanymg it.

differ only by the numbers of moving & g yearried out on the toy which
contains the greatest number of moving 3 . If this toy complies with the

Individual movin » ot a ved as part of a toy, shall be tested on an oval
track having dim \ ck, cords and control device shall be supplied by
the manufacturer of i moving element. If such accessories are not supplied, the
tests shall be i , pessories considered as appropriate by the testing

organisation.

7.3.7 Miscellaneous equipment and appliances

NQOTE 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

4 () + £ 4 + 1 Il 1 I ! 1
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If the conditions in 4.2.3.3 "instantaneous switching" are satisfied, there is no limit on the
amplitudes of the clicks produced.

For switches employing a manually operated "on" and automatic "off", the average "on" time
(t; seconds) shall be determined from three successive operations while the switch’ is
adjusted to maximize the value of n,. A rest period of 30 s shall be alloweth The time“for a
complete cycle is (t; + 30) s, thus the click rate N = 120/(t; + 30).

7.3.7.2 Electric fence supply units

mains V-network provides the balance of the requi
shown in figure 6.

The limits for electric fence supply
terminal of the supply unit. A correction
on the output terminals according to the

érminals and to the output
dded to the measured values

supply.

The earth terminal he fence circuit shall be connected to the earth terminal of the artificial
mains V-network. 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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7.3.7.3 Electronic gas igniters

The disturbance caused by manually operated single spark on demand electronic gas igniters,
which operate only when a switch included for the purpose of mains connection or
disconnection operates, is to be disregarded according to 4.2.3.1 (for instance central heating

boilers and gas fires are excluded, but not cooking equipment).

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

7.3.7.3.1 Single spark on demand igniters

Determine whether disturbance is continuous or discontinuous as follows;

duration in 4.2.3.3 "instantaneous switching" are fulfilled, it i ed-that click rate is
not more than five and there is no limit on the amplitude of i :

Otherwise, the click limit Lq shall be collated as in 4.272.2 using@n emyirical click rate N = 2.
This click rate is an assumed practical value, which gjv iCklimip Ly 24 dB above the
continuous disturbance limit L.

The igniter shall be tested for 40 spar between each spark, applying
the calculated click limit Ly and assessed the™ i ethod (see 7.4.2.6).

Operate the ignite;:to ¢

If either,

When measuring
the whole tesh

nlcontiquons disturbances the igniter appliance shall be switched on during
A-resistive load of 2 kQ shall be placed across the discharge path.

If

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

NOTE If one of the 10 clicks has a duration more than 10 ms but less than 20 ms for the application of the
exception in 4.2.3.3, the duration of at least 40 clicks has to be evaluated.



https://iecnorm.com/api/?name=9b113bd9c53b04457416025a9e3b6b46

CISPR 14-1 O IEC:2000+A1:2001 -89 —
+A2:2002

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 L, of 24 dB above the continuous disturbance limit L.

The igniter shall be tested for 40 sparks applying the calculated click limit L 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

7.3.7.6 Electrostatic air cleaners shall be operated under .not g corditions,
surrounded by a sufficient volume of air.

7.3.7.7 Battery chargers

NOTE Disturbance power limits in the frequency range 30 M
(see 4.1.2.4).

maximum specified curre
4.1.1.2. In cases when th

When a fully ch
be connected in pafra

e reached; the maximum level of disturbance at the input and at the
g recorded.

be controlled-ha
load terminals-sha

NOTE _he-terminals to be connected to the battery are considered as additional terminals; the limits of table 1,
columns.4/and 5 apply.

7.3.7.8 Rectifiers

NOTE Disturbance power limits in the frequency range 30 MHz to 300 MHz are not applicable to these devices
(see 4.1.2.4).

Rectifiers not incornorated in another apnpliance or eqguinment shall be measured in a manner
L Lol el - Ll

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.
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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.

NOTE Disturbance power limits in the frequency range 30 MHz to 300 MHz are not applicable to these devices
(see 4.1.2.4).

Convertors 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. Uhless
specified otherwise by the manufacturer, a resistive load shall be applied.

The load shall be varied until the maximum and minimum values of the vo age.o current to

b) on hoists having twoNgperating gps the following cycles, alternating:

Cycle 1: fi
speed); fine

Cycle 2:

speed); fine lift; pause; fine lower; lower (full

Lifting and traction shgall be measured and evaluated separately.

7.4 ([nterpretation of results
7.41 Continuous disturbance

7.4.1.1 The reading on the measuring receiver is observed for about 15 s for each
measurement; the highest readings shall be recorded with the exception of any isolated spike
which shall be ignored.
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7.4.1.2 If the general level of the disturbance is not steady, but shows a continuing rise or
fall of more than 2 dB in the 15 s period, then the disturbance measurement shall be
performed in accordance with the conditions of normal use of the appliances, as follows:

a) If the appliance is one which may be switched on or off frequently. for instance an electric

drill or a sewing-machine motor, then at each frequency of measurement the appliance
shall be switched on just before each measurement, and switched off just after each
measurement; the maximum level obtained during the first minute at each frequency of
measurement shall be recorded;

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 feading
(subject to the provision of 7.4.1.1) has been obtained.

range.

An initial survey or scanning of the complete range shall b
detector measurement, the registered values shal
frequencies and at all frequencies at which there is g

30 MHz.

300 MHz and therefore
frequency range.

An initial survey SCa g . i-
detector meas [ ues shall be given at least at the following

frequencies and at"a there is a maximum:

45 MHz, 90 MHz, 220 MHz.

If the_observed differences between the levels for the respective frequencies during the first
and*second measurement are 2 dB or less, the first results are retained. If these differences
are greater than 2 dB, the measurements of the complete spectrum shall be repeated and the
highest level of all measurements at each frequency shall be taken.

NOTE Further restriction to the relevant critical frequency is permitted for tests on running production.

7.4.1.6 In the case of average detector measurement on disturbances caused by electronic
devices, such as microprocessors, isolated spectral lines may occur, constituted by the
fundamental frequency and higher harmonics of the disturbance source.
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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,

! ! 1 : !
avelaytt UCiUbtUI IIIUdDUIUIIIUIIi nccu IIUt uc Lalricu uut.

7.4.2 Discontinuous disturbance

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

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

When, 120 min after the beginning of the test, 40 clicks K
stopped at the end of the programme in progress.

7.4.2.2 The click rate N shall be detgrmi
and 7.3 or, when not specified, under the
click rate) at 150 kHz fo
frequency range 500 kF

The receiver a
relevant limit L fo i

NOTE See clause 5 ¢

conditions of typical use (maximum
Hz to 500 kHz and at 500 kHz for the

In general N is the number of clicks per minute determined from the formula N = n/T, ny is
the number of clicks during the observation time T minutes.

For\certain appliances (see annex A) the click rate N is determined from the formula
N-=n, x f/T where ny is the number of switching operations (see 3.3) during the observation
time T and fis a factor given in annex A, table A.2.
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7.4.2.4 The relevant click limit Lq for discontinuous disturbance is determined in accordance

with the formula given in 4.2.2.2.

7.4.2.5 The measurement of disturbance generated by switching operations shall be

|.JUI-I:UIIIIUUI VV;“I t;IC odllc proyrattiiiie ds :Ida bGGII b:IUDCII VV:IUII UIUtUIIIIiII;IIy t:lc b“blr\ Idtc IAV’
at the following restricted number of frequencies:

150 kHz, 500 kHz, 1,4 MHz and 30 MHz.

7.4.2.6 The appliance is assessed for compliance with the higher limit L, in accordance with
the upper quartile method, the appliance being tested for a time not less than the minimrum
observation time T.

during the observation time T exceeds the click limit Lq.

If the click rate N is determined from the number of switching oy
test shall be deemed to comply with the limit if not morg than\a Yyuarter\of the number of
switching operations registered during the observation time~J produtce~clicks exceeding the
click limit Lq.

NOTE 1 An example of the use of the upper quartile methgeHis \giveh jn agnex'8.
NOTE 2 See annex C for guidance on the mez Y gontin outurb ce.

8 Interpretation of CISPR radio di

8.1 Significance of a CISPR limit

8.1.1 A CISPR limit i
in national standards

recommended th?):int
8.1.2 The signific

ations and official specifications. It is also
use these limits.

Type tests.shall be made:

8.2.1_ For appliances producing continuous disturbance:

8.2.1.1 Either on a sample of appliances of the type using the statistical method of
evaluation in accordance with 8.3.

8.2.1.2 Or, for simplicity's sake, on one appliance only (see 8.2.1.3).

8.2.1.3 Subsequent tests are necessary from time to time on appliances taken at random
from the production, especially in the case indicated in 8.2.1.2.
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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.

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 meastred at
the same frequency or frequencies at which the first appliance failed.

applied to

g approved.

8.1.2 above.

8.3.1 Test based on the n

This test should be p
exceptional circumsta

§2=Z(x, - X)2/(n-1)

X, is the Value of the individual item

L is {the appropriate limit

k is/the factor derived from tables of the non-central t-distribution which ensures with 80 % confidence that
80 % of the type is below the limit; the value of kK depends on the sample size n and is stated below.
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The quantities x,,, X, s? and L are expressed logarithmically (dB(uV), dB(uV/m) or dB(pW)).

n 3 4 5 6 7 8 9 10 11 12
k 204 169 152 142 135 130 127 124 121 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.

Compliance is judged from the condition that the number of appliances with an interference
level above the appropriate limit may not exceed c 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 wit requ ents in 8.2.1
or 8.2.2, then a second sample may be tested and the resul{s kompbin ith those from the

first sample and compliance checked for the larger samples

NOTE For general information see CISPR 16, Section nine: & considerations in the determination of
limits of radio interference.

®
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8.4 The banning of sales
The banning of sales or withdrawal of a type approval, as result of a dispute shall be

considered only after tests have been carried out using the statistical method of evaluation.
Statistical assessment of compliance with requirements shall be made in accordance with

8.2.2.3 for discontinuous disturbance and in accordance with 8.3.1 for continuous
disturbance.

Household appliances and electric tools

as A
(V)

66

|

|

|

[
-

64 -

62 4

Electric tools
(<700 W)

52 4

50 +

48 A

IS U N B

Q \ Household appliances, etc.

N T
05 5

T

-
30 MHz

IEC 285/2000

* For_electric tools: 700 W to 1 000 W: +4 dB
>1 000 W: +10 dB

Figure 1 — Graphical representation of the limits (see 4.1.1)
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Regulating control

dB

(nV)
A Quasi-peak

80 1 = — == e —

78 1

76 1

At load terminals and at additional terminals

'—.—.-.—.J

74 A

72 A

!
|
|
l
|
I
|
1
|
I
|
:
Average
70 !— A
|
|
|
l

68 1

66 1
At load terminals and at additiona
644 I \N 000 e * M e ¢ aame ¢ — ¢ o ¢ w— w—

62 1

60 1

58 1

At mains ermir?als\
Q‘ Average

r
|
|
}
At mains terminals |
_______________ J

\
AN . -
06 O\ \;)?5 5 30 MHz

IEC 286/2000

56 A

54 1

52 1

48 1

46 1

Figure 2 — Graphical representation of the limits (see 4.1.1)
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1
|
|
|
— 1
| |
t T— 1
|
| |
I
~——< 200 ms ™ l
IEC 287/2000
Figure 3a

One click

Disturbance not longer than 200 ms, consisting of a continuous
intermediate frequency output of the measuring receiver.

One click

Individual impulses shoxter
observed at the intenpedirate Srequensy ou

AN

|
|
e "< 200 ms e

Two clicks

Figure 3c

)

IEC 288/2000

|
|
!
I
I
|
I

IEC 289/2000

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

frequency output of the measuring receiver.

Figure 3 — Examples of discontinuous disturbances classified as clicks (see 3.2)
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200 ms—>1 :
! |
| |
| |
+ t
| |
| |
| | t—»
| I
! l
' |

>200mst— & IEC  290/2000

Figure 4a

Individual impulses shorter than 200 ms, spaced closer than 200 ms continuing fo d\gbserved

at the intermediate frequency output of the measuring receiver.

- > 200 ms >
|
|

|
re—< 200 ms—>:‘<—< 200

IEC 291/2000

Two disturbances spased 8 \ aying a total duration of more than 200 ms and observed at
the intermediate fre P 3

Figure 4 — Exam
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Mains terminals

Artificial mains V-network Load terminals
50 ©/50 uH \ /

. o . </ -
Supply voltage  |lsolating unit Regulating Load
control 4 _
o ° & _L .
C
R Probe
C >0:005'uF
= A\ R 31600 Q
xial cable
Measuring receiver @ To remote component
C 292/2000
1 Switch position for mains measurements
2 Switch position for load measurements

3 and 4 Successive connections during load measurements

NOTE 1 The length of the coaxial cable of the probe shall (not\e Q
NOTE 2 When the switch is in position 2, {he outpu e artificial insA/-network at terminal 1 shall be
terminated by an impedance equivalent to that of the §|S a or.

Load terminals

o

Load

To remote component
IEC 293/2000

Figure 5a — Measurement arrangement for two-terminal regulating controls
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10 Q00 pF

250 Q

I Ven vallinn vl TN, \

‘ . IE€~3294/2000
Supply unit of electric fence

1
2 Artificial mains V-network (see 5.1.2)

3 CISPR receiver conforming to CISPR 16
4 Mains lead, or battery lead

5 Elements of the equivalent circuit to replace the fence (the specified Ig BSi g rovided by the

Figure 6 — Arrangement for meas \ i pbance voltage produced
at the fence terminal of elegtric fe ergizers (see 7.3.7.2)
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Mains in

NOTE 1 For terminal vol

NOTE 2 For power meas
the use of the absorbing d

NOTE 3 Distance A shal

lamp.

be adjusted to 0,1 m where possible.

Figure 7 — Measuring arrangement for toys running on trac

extended (to 6 m) to acc

i‘ - See note 1
{ Hand controllers
I (if fitted), see note 2
I .
| 1 P
but connector 1 T See note 3
.- —+ Pm
T }
Pmiwt X A :I
Terminal voltage measurement Vehicle running on the track
shall be made at point X
!
Tm
IEC 295/2p00

bmmodate

¢00¢:ev+

100C:1V+000¢:031 O L-¥1 ddSIO

-Gl -


https://iecnorm.com/api/?name=9b113bd9c53b04457416025a9e3b6b46

CISPR 14-1 O IEC:2000+A1:2001 - 117 -
+A2:2002

60 mm A

(¢}
- —— — ——

M

—T— 220 pF +20%
? 510Q +10%

IEC 296/2000

Metal foil wrapped around cag
of motor stator or gearbox

IEC 297/2000

Figure 8a — RC element

Metal foil wrapped round hapdle

‘Metal foil wrapped round handle

Insulated handle

A\

A and B : handles of insulating material

IEC 298/2000

Figure 8c — Portable electric saw

Figure 8 — Application of the artificial hand (5.1.4 and 5.2.2.2)
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Equipment

under test i
Determine N by counting

The switching operations
(see annex A)

Determine N
by measuring the clicks

N =30 N =30 .
Q

N<30 \\ .

Pass

Lq = L + 20 Ig(30/N)

> 25% exceed Lq Upper quartile < 25% exceed Lq

i method i

Eail
T an

rass

IEC 299/2000

Figure 9 — Flow diagram for measurements of discontinuous disturbance (see annex C)
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