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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and systems.
To maintain their currency, all Standards are periodically reviewed, and new editions are
published. Between editions, amendments may be issued. Standards may also be withdrawn.
It is important that readers assure themselves they are using a current Standard, which
should include any amendments which may have been published since the Standard was
purchased.

Detailed information about joint Australian/New Zealand Standards can be found by visiting
the Standards Australia web site atwww.standards.com.auor Standards New Zealand web
site at www.standard.co.nz and looking up the relevant Standard in the on-line catalogue.

Alternatively, both organizations publish an annual printed Catalogue with full details of all
current Standards. For more frequent listings or notification of revisions, amendments and
withdrawals, Standards Australia and Standards New Zealand offer a number of update
options. For information about these services, users should contact their respective national
Standards organization.

We also welcome suggestions for improvement in our Standards, and especially encourage
readers to notify us immediately of any apparent inaccuracies or ambiguities. Please address
your comments to the Chief Executive of either Standards Australia International or
Standards New Zealand at the address shown on the back cover.

This Standard was issued in draft form for comment as DR 94241.
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee TE/3
on Electromagnetic Interference as one of a number of Standards intended to facilitate control of
electromagnetic interference and the compatibility of electrical and electronic equipment. It supersedes
AS/NZS 1044:1992Limits and methods of measurement of radio interference characteristics of
household electrical appliances, portable tools and similar electrical apparatus.It is identical with and
has been reproduced from IEC/CISPR 14:1993Limits and methods of measurement of radio disturbance
characteristics of electrical motor-operated and thermal appliances for household and similar purposes,
electric tools and similar electric apparatus.

This Standard incorporates Amendments 1 and 2 (May 2000). The changes required by the Amendments
are indicated in the text by a marginal bar and amendment number against the clause, note, table,
figure, or part thereof affected.

The application of limits and methods of test to electric fence energizers is being reviewed by CISPR.

Statements expressed in mandatory terms in notes to text, tables or figures are deemed to be
requirements of this Standard.

For the purpose of this Standard, the source text should be modified as follows:

(a) Terminology The words ‘this Australian/New Zealand Standard’ should be replace the words ‘this
International Standard’ wherever they appear.

(b) Decimal marker Substitute a full point for a comma where it appears as a decimal marker.

(c) ReferencesThe references to international Standards should be replaced by references, where
appropriate, to the following Australian or Joint Australian/New Zealand Standards.

Reference to International Standard
or other publication

Australian/New Zealand Standard

CISPR
16

16-1

16-2

CISPR specification for radio
interference measuring apparatus and
measuring methods
Part 1: (Draft 1989) Specification for
radio interference and immunity
measuring equipment
Part 2: (Draft 1989) Methods of
interference and immunity
measurements

AS/NZS
1052

—

CISPR specification for radio
interference measuring apparatus and
measurement methods

IEC
50

50(161)

International Electrotechnical
vocabulary
Chapter 161: Electromagnetic
compatibility

—

536 Classification of electrical and
electronic equipment with regard to
protection against electric shock

—
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1

AUSTRALIAN/NEW ZEALAND STANDARD

LIMITS AND METHODS OF MEASUREMENT OF RADIO DISTURBANCE
CHARACTERISTICS OF ELECTRIC MOTOR-OPERATED AND

THERMAL APPLIANCES FOR HOUSEHOLD AND SIMILAR PURPOSES,
ELECTRIC TOOLS AND SIMILAR ELECTRIC APPARATUS

1 Scope

1.1 This standard applies to the conduction and the radiation of radio-frequency
disturbances from appliances whose main functions are performed by motors and switching
or regulating devices, unless the r.f. energy is intentionally generated or intended for
illumination.

It includes such equipment as: household electrical appliances, electric tools, regulating
controls using semiconductor devices, motor-driven electro-medical apparatus, electric toys,
automatic dispensing machines as well as cine or slide projectors.

Also included in the scope of this standard are:

— separate parts of the above mentioned equipment such as motors, switching
devices e.g. (power or protective) relays, however no emission requirements apply
unless formulated in this standard.

This standard gives for the time being no requirements for apparatus that cannot be
measured on a test site; requirements for in situ measurements are under consideration.

Requirements concerning immunity are under consideration.

Excluded from the scope of this standard are:

— apparatus for which all emission requirements in the radio frequency range are
explicitly formulated in other IEC or CISPR standards;

NOTE - Examples are:

— Luminaires, discharge lamps and other lighting devices: CISPR 15;

— Audio and video equipment and electronic music instruments: CISPR 13 and 20 (see
also 7.3.5.4.2);

— Mains communication devices: IEC XX (to be published);

— Equipment for generating and use of radio frequency energy for heating and therapeutic purposes:
CISPR 11;

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

— Information technology equipment, e.g. home computers, personal computers: CISPR 22;

— Electric equipment to be used on motor vehicles: CISPR 12.

— 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.

COPYRIGHT
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2

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.

2 Normative references

The following standards are referred to in this publication:

IEC 50(161): 1989, International Electrotechnical Vocabulary — Chapter 161: Electro-
magnetic Compatibility

A2 IEC 60335-2-76:1997, Safety of household and similar electrical appliances - Part 2:
Particular requirements for electric fence energizers

CISPR 16: 1987, CISPR Specification for radio interference measuring apparatus and
measuring methods

CISPR 16-1: Specification for radio interference and immunity measuring equipment, Part 1
(Draft 1989)

CISPR 16-2: Methods of interference and Immunity measurements, Part 2 (Draft 1989)

NOTE - CISPR 16 (1987) shall be used until CISPR 16-1 and CISPR 16-2 are available.

3 Definitions

3.1.1 For the purpose of this standard, the definitions contained in IEC 50(161): 1989,
International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
Compatibility, apply extended with the specific definitions in the field of discontinuous
disturbance given in 3.2 to 3.7.

3.1.2 Definitions of the following terms are specified in CISPR 16, Part 1 and Part 2
(Draft 1989):

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
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3

3.2 click: A disturbance which exceeds the limit of continuous disturbance not longer than
200 ms and which is separated from a subsequent disturbance by at least 200 ms. Both
intervals are related to the level of the limit of continuous disturbance.

A click may contain a number of impulses; in which case the relevant time is that from the
beginning of the first to the end of the last impulse (see figure 3).

3.3 switching operation: One opening or one closing of a switch or contact.

NOTE - Independent of whether clicks are observed or not.

3.4 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).

3.5 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).

3.6 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.

3.7 upper quartile method: A quarter 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 the switching operations
registered during the observation time is allowed to produce clicks exceeding the click
limit Lq (see also 7.4.2.6).

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.

COPYRIGHT
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4

Continuous disturbance may be either broadband, caused by switching devices such as
mechanical switches, commutators and semiconductor regulators, or may be narrowband,
caused by electronic control devices such as microprocessors.

NOTE - Instead of the concept of “broadband” and “narrowband” disturbances, in this standard a distinction
is made between two related kinds of disturbance, defined by the type of the applied detector. For this purpose
limits have been defined with respect to the measurement with the quasi-peak detector and with the average
detector (see 5.1.1 and 6.1.1).

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

NOTE - The World Administrative Radiocommunications Conference (WARC) has in 1979 reduced the lower
frequency limit in Region 1 to 148,5 kHz; for applications falling in the scope of this standard, tests at 150 kHz
are considered adequate, since 148,5 kHz falls within the receiver bandwidth.

The limits of the terminal disturbance voltages are given in table 1. Terminal voltages are
measured, in accordance with clause 5, on each terminal with respect to ground.

Terminals are defined as conductive parts, suitable for re-usable electrical connection to
external circuits.

4.1.1.1 The limits in columns 2 and 3 shall be met on the phase(s) and the neutral of the
mains terminals of all appliances except those of electric tools.

4.1.1.2 On additional terminals of appliances as well as on load and additional terminals
of regulating controls incorporating semiconductor devices the relaxed limits given for
“additional terminals” in columns 4 and 5 apply.

Terminals which may be used as either mains terminals or load/additional terminals are
subject to the limits for mains terminals.

No terminal voltage limits apply for non-rewirable leads shorter than 2 m, connecting
separate semiconductor speed controls with apparatus such as sewing machines, dental
drills, etc. The semiconductor device may be either incorporated in the separate control unit
or in the apparatus.

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
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.
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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 terminals and
at additional terminals

1 2 3 4 5

(MHz) dB (µV)
Quasi-peak

dB (µV)
Average*

dB (µV)
Quasi-peak

dB (µV)
Average*

0,15 to 0,50

Decreasing linearly with the
logarithm of the frequency from:

80 70

66 to 56 59 to 46

0,50 to 5 56 46 74 64

5 to 30 60 50 74 64

MAINS TERMINALS OF TOOLS

1 6 7 8 9 10 11

Frequency
range

Rated motor power
not exceeding

700 W

Rated motor power
above 700 W

and not exceeding
1 000 W

Rated motor power
above 1 000 W

(MHz) dB (µV)
Quasi-peak

dB (µV)
Average*

dB (µV)
Quasi-peak

dB (µV)
Average*

dB(µV)
Quasi-peak

dB (µV)
Average*

0,15 to 0,35

Decreasing linearly with the logarithm of the frequency from

66 to 59 59 to 49 70 to 63 63 to 53 76 to 69 69 to 59

0,35 to 5 59 49 63 53 69 59

5 to 30 64 54 68 58 74 64

* 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 to 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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A2 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);




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
capable 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.

4.1.1.5 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 1
apply to the mains terminals.

No radio disturbance limits apply to appliances with built-in batteries, which cannot be
connected to the mains supply.

No radio disturbance limits apply to appliances with external batteries, if the connecting lead
between appliance and battery is shorter than 2 m. If the connecting lead is longer than 2 m
or easily extendable by the user without special tools, then the limits of columns 4 and 5 of
table 1 apply to these leads.

4.1.2 Frequency range 30 MHz to 300 MHz (disturbance power)

The limits of the disturbance power are given in table 2.

Disturbance power is measured in accordance with clause 6, at all terminals.
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Table 2 — Disturbance power limits for the frequency range
30 MHz to 300 MHz

Household and
Similar appliances

Tools

1 2 3 4 5 6 7 8 9

Frequency
range

Rated motor power
not exceeding

700 W

Rated motor power
above 700 W

and not exceeding
1 000 W

Rated motor power
above 1 000 W

(MHz) dB (pW)
Quasi-peak

dB (pW)
Average*

dB (pW)
Quasi-peak

dB (pW)
Average*

dB (pW)
Quasi-peak

dB (pW)
Average*

dB (pW)
Quasi-peak

dB (pW)
Average*

30 to 300 Increasing linearly
with the frequency

from

Increasing linearly
with the frequency

from

Increasing linearly
with the frequency

from

Increasing linearly
with the frequency

from

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 with the receiver
with 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.

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).

A2 4.1.2.4 Regulating controls which incorporate semiconductor devices, electric fence
energizers, rectifiers, battery chargers and convertors which do not contain any internal
frequency or clock generator operating at frequencies higher than 9 kHz are not subject to
the disturbance power requirements in the frequency range 30 MHz to 300 MHz.
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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
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 2 of CISPR 16, Part 1
(Draft 1989).

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 disturbances from all equipment
which produce:

a) disturbances other than clicks, or

b) clicks occurring more frequently than twice in any 2 s period, or

c) 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 disturbances for which the limits for continuous disturbance apply are
shown in figures 4a, 4b, and 4c.

4.2.2.2 The click limit Lq is the relevant limit L for continuous disturbance, as given in 4.1.1,
increased by:

44 dB for N < 0,2, or

20 Ig (30/N) dB for 0,2 ≤ N < 30

NOTE - Examples of discontinuous disturbances which are classified as clicks are shown in figures 3a, 3b
and 3c.

See also annex A, table A.1 and table A.2.

4.2.2.3 The click limit Lq applies for click rates N determined under operating conditions and
interpretation of results as specified in clause 7.
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4.2.3 The following exceptions apply:

4.2.3.1 Thermostats for, or integrated in room heating equipment (such as convectors, fan
heaters, fluid filled heaters, oil burners and similar) which are intended for stationary use
shall be in conformity with the click limit Lq, for which in the calculation a click rate N shall
be used, which is five times the click rate N determined for a single room-heater in
accordance with 7.2.4. Subclause 4.2.3.4 does not apply.

4.2.3.2 When clicks from programme-controlled appliances are evaluated applying the
method of assessment of discontinuous disturbance, some discontinuous disturbance may
be registered that does not satisfy the conditions given in 4.2.2.1 necessary in order to be
classified as clicks.

If the total duration of this discontinuous disturbance does not exceed 600 ms during the
minimum observation time (see 3.4), it is considered as one click and is not subject to the
limits for continuous disturbance laid down in 4.1.1.

4.2.3.3 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:

1) the purpose of mains connection or disconnection only,

2) the purpose of programme selection only,

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

4) 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 switch for a lamp (including foot
activated), 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 for front door lamps, etc.

Switches which usually will be repeatedly operated are not included in this subclause,
e.g. for sewing machines, calculating machines, soldering equipment, etc. see 7.2.3.
and 7.3.2.4 c.

Also the disturbance caused by the operation of any switching device or control which is
included in an appliance for the purpose of mains disconnection for safety only, is to be
disregarded for the purpose of testing the appliance for compliance with the limits of radio
disturbance as described in this standard.
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4.2.3.4 Appliances which have a click rate N of not more than five and which have
instantaneous switching (i.e. the duration of each click is less than 10 ms) shall be deemed
to comply with the limits, independent of the amplitude of the clicks (see for tables A.1
and A.2 of annex A).

If either condition is not satisfied then the limits in accordance with 4.2.2 apply.

4.2.3.5 For appliances which have a click rate N of less than five, any two disturbances
caused by the sequential operation of two or more separate switches, and each disturbance
having a maximum duration of 200 ms, and neither preceded nor followed within 2 s by any
other disturbance, shall be evaluated as two clicks even when the separation between the
disturbances is less than 200 ms.

For this class of equipment, for instance refrigerators, the example shown in figure 4c, would
be evaluated as two clicks and not as continuous disturbance.

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

a) the switch operates not more than once in any 15 min period and the three
disturbances are neither preceded nor followed within 2 s by any other disturbance;

b) the duration of the disturbance caused by the opening or the closing of any one of
the contacts shall be 10 ms or less and not more than a quarter of the number of the
clicks caused by switching operations registered during the observation time is allowed
to exceed the level 44 dB above the relevant limit L for continuous disturbance.

4.2.3.7 For appliances fisted in table A.2 of annex A, the click rate N = n2 × f/T, where n2
is the number of switching operations (see 3.3) during the observation time T minutes, and f
is a factor given in annex A, table A.2.

4.2.3.8 The limits for electric fence supply units apply to the mains terminals and to the
output terminal of the supply unit. A correction factor of 16 dB has to be added to the
measured values on the output terminals according to the voltage division resulting from the
use of the fence equivalent circuit from the 250 Ω resistor in series with the 50 Ω impedance
of the artificial mains V-network (see also item 5 of the legend of figure 6).

4.2.4 The limits for specific appliances for various conditions in accordance with the
preceding 4.2.2 and 4.2.3 are summarized in annex A.

Limits for appliances not shown in annex A shall be calculated in accordance with the
principles laid down in 4.2.2 and 4.2.3, using the examples shown in annex A for guidance.
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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 operating conditions are given in clause 7 of this standard.

5.1 Measuring devices

The measuring devices given below are to be used:

5.1.1 Measuring receivers

Receivers with quasi-peak detectors shall be in accordance with clause 2 of CISPR 16,
Part 1 (Draft 1989); receivers with average detectors shall be in accordance with clause 4
of CISPR 16, Part 1 (Draft 1989).

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

5.1.2 Artificial mains network

The artificial mains V-network is required to provide a defined impedance at high
frequencies between the terminals of the equipment under test and reference ground, and
also to isolate the test circuit from unwanted radio-frequency signals on the supply mains.

The artificial mains V-network 50 Ω/50 µH (or 50 Ω/50 µH + 5 Ω) as defined in clause 11 of
CISPR 16, Part 1 (Draft 1989) shall be used.

To ensure that, at the frequency of measurement, the impedance of the mains does not
materially affect the impedance of the artificial mains V-network, a suitable radio-frequency
impedance shall be 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 Ω.

5.1.3 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.
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The voltage probe contains a resistor having a resistance value of at least 1 500 Ω in series
with a capacitor with a reactive value negligible to the resistance (in the range 150 kHz
to 30 MHz) (see clause 12 of CISPR 16, Part 1, Draft 1989).

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.

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 kΩ 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 Ω ± 10 % (see figure 8a); the other terminal of the RC element shall be connected to
the reference ground of the measuring system (see CISPR 16, Part 1, Draft 1989). The
RC element of the artificial hand may be incorporated in the housing of the artificial mains
network.

5.1.5 Disturbance analyzer for discontinuous disturbance

The measuring equipment for discontinuous disturbance shall comply with clause 14 of
CISPR 16, Part 1 (Draft 1989). An alternative method using an oscilloscope may be applied
provided that the degree of accuracy is sufficient.

For the measurement of the duration of the disturbance see CISPR 16, Part 1 (Draft 1989).

5.2 Measuring procedures and arrangements

5.2.1 Arrangement of the leads of the equipment under test

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

5.2.1.1 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.

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 replaced by a lead of similar quality with a length of 1 m.
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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.

If the appliance is not supplied with a lead it is to be connected to the artificial mains
V-network by a lead not longer than 1 m (also in case of plug or socket outlet).

5.2.1.2 Other leads

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

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

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

The appliance shall be placed 0,4 m above an earthed conducting surface of at least
2 m × 2 m in size and at a distance of 0,8 m from the artificial mains V-network and shall
be kept at least 0,8 m from any other earthed conducting surface. If the measurements are
made in a screened enclosure, the distance of 0,4 m may be referred to one of the walls of
the enclosure.

A1 Equipment that, according to its design and/or weight, usually stands on the floor while in
use (so-called floor 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 ground 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.

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.
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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 to 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 is to be applied 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.

5.2.2.2.2 When the casing of the appliance is of insulating material, metal foil shall be
wrapped round the handles, e.g. in figure 8b, around handle B, and also round the second
handle D, if present. Also metal foil 60 mm wide shall be wrapped round the body C at that
point where the iron core of the motor stator is located, or around the gearbox if this gives
a higher disturbance level. All these pieces of metal foil, and the ring or bushing A, if
present, shall be connected together and to the terminal M of the RC element.

5.2.2.2.3 When the casing of the appliance is partly metal and partly insulating material,
and has insulating handles, metal foil shall be wrapped round the handles, as handles B
and D in figure 8b. If the case is non-metallic at the location of the motor, a metal foil 60 mm
wide shall be wrapped round the body C at that point where the iron core of the motor stator
is located, or alternatively around the gearbox, if this is of insulating material and a higher
disturbance level is obtained. The metal part of the body, the point A, the metal foil round
the handles B and D and the metal foil on the body C shall be connected together and to
the terminal M of the RC element.

5.2.2.2.4 When a class II appliance has two handles of insulating material A and B and a
case of metal C, for example an electric saw (figure 8c), metal foil shall be wrapped round
the handles A and B. The metal foil at A and B and the metal body C shall be connected
together and to the terminal M of the RC element.

NOTE - Classes 0, 0I, II and III according to IEC Standard 536: Classification of electrical and electronic
equipment with regard to protection against electric shock.

5.2.2.3 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.

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

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

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

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

Measurements need not to be made when the connecting lead between the appliance and
the auxiliary apparatus is permanently fixed at both ends, and is either shorter than 2 m, or
if it has a shielding whose ends are connected to the metal housing of the appliance and
that of the auxiliary apparatus.

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 of
0,8 m shall be folded parallel to itself so as to form a horizontal bundle with a length
between 0,3 m and 0,4 m.

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

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

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

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

5.2.3.2 Measuring procedure

In addition to the measurement on the terminals for the mains connection, measurements
are conducted on all other terminals for incoming and outgoing leads (e.g. control and load
lines) using a probe as described in 5.1.3 in series with the input of the measuring receiver.
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The auxiliary apparatus, control or load is connected to allow measurements to be made
under all provided operating conditions and during interactions between the appliance and
the auxiliary apparatus.

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

5.2.4 Regulating controls incorporating semiconductor devices

5.2.4.1 The regulating control shall be arranged as shown in figure 5. The output terminal
of the control shall be connected to a load of the correct rated value by leads of 0,5 m
to 1 m length.

Unless otherwise 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 I 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 V-network.

5.2.4.3 The control shall first be measured in accordance with the provisions of 5.2.2.1
or 5.2.2.3.

5.2.4.4 Secondly, measurement of the disturbance voltage is made at the load terminals
using a probe as described in 5.1.3 in series with the input of the measuring receiver.

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
horizontal bundle with a length between 0,3 m and 0,4 m.

b) Measurement of the disturbance voltage at the additional terminals of the regulating
control shall be carried out in the same way as described in 5.2.4.4 for the load
terminals.

5.3 Reduction of disturbance not produced by the equipment under test

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