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National foreword

This British Standard has been prepared under the direction of the Electronic
Equipment Standards Policy Committee and is the English language version of
EN 60065 : 1993 Safety requirements for mains operated electronic and related
apparatus for household and similar general use, published by the European
Committee for Electrotechnical Standardization (CENELEC). This European Standard
I l includes Amendment Al1, 1997 and the Corrigendum to the standard dated November
1993 which added text omitted in error from 5.3. It was derived by CENELEC from
IEC Publication 65 : 1985, fifth edition, together with its amendments 1 : 1987, 2 : 1989,
and 3 : 1992, published by the International Electrotechnical Commission (IEC). It
supersedes BS 415 : 1990.

The foreword of EN 60065 makes reference to the ‘date of withdrawal’, dow,
of the relevant national standard.

In this case, the relevant national standard is BS 415 : 1990, which will cease
to be applicable to mains operated electronic and related apparatus for
household and similar general use within the scope of EN 60065 on 1995-09-15.
Certification and marks will not be awarded after this date with respect to

BS 415 : 1990. However, for products which have complied with BS 415 : 1990
before 1995-09-15, as shown by the manufacturer or by a certification body,
this previous standard may continue to apply to production until 1998-09-15.

The CENELEC common modifications have been implemented at the
appropriate places in the text and are indicated by a side line in the margin.
Parts of the original IEC text that have been modified by CENELEC have been
quoted in national annex NA.

Compliance with SI 1989 No 728, The low voltage electrical equipment (safety)
regulations 1989, will generally be assured if apparatus complies with BS 415.

In this standard, the following print types are used:
- requirements proper: in roman type;
- test specification: in ttalic type;

- explanatory matter: in small roman type.
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Additional information. The UK Government has announced that from 1995
the UK will reduce its low voltage public electricity supply system (which
includes household) to a nominal 230 V supply to harmonize with the European
Community countries. Details of the transition stages and timescales are given
in BS 7697 : 1993.

It is recommended that, if the apparatus is supplied with a non-rewirable plug
fitted to the mains supply flexible cord, the instruction sheet should give the
information necessary for the removal and disposal of the plug and the correct
fitting of a suitable replacement plug.

NOTE. This standard calls for the use of substances and/or test procedures that may be injurious to
health if adequate precautions are not taken. It refers only to technical suitability and does not
absolve the user from legal obligations relating to health and safety at any stage. Particular care
should be taken, for example, when performing tests in accordance with, for example, clause 6,
11.2, item (b) of 14.4.1, 18.1, 20.1, and 20.2.

Guidance regarding specific hazards is given in the text but this does not purport to be exhaustive.

Product approval. Attention is drawn to the fact that apparatus conforming to
this British Standard may be approved by the British Electrotechical Approvals
Board (BEAB) for the purposes of participation in the CENELEC Certification
Agreement and in the CB Scheme of the IECEE. Details of the BEAB Approval
Scheme are given on the inside back cover.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

The text of the International Standard IEC 65 :
1985 and its amendments 1 : 1987 + 2 : 1989 -+
3 : 1992, prepared by IEC/TC 92, Safety of audio,
video and similar electronic equipment, together
with common modifications prepared by BTTF
63-1, was submitted to the formal vote and
approved by CENELEC as EN 60065 on
1993-07-06.

In this European Standard the common
modifications to the International Standard are
indicated by a vertical line in the left margin.

This European Standard supersedes HD 195 S6 :
1989.

The following dates were fixed:

- latest date by which the
EN has to be
implemented at national
level by publication of an
identical national
standard or by
endorsement

- latest date by which
national standards
conflicting with the EN
have to be withdrawn

(dop) 1994-09-15

(dow) 1995-09-15

For products which have complied with

HD 195 S6 : 1989 before 1995-09-15, as shown by
the manufacturer or by a certification body, this
previous standard may continue to apply for
production until 1998-09-15.

Appendices and annexes designated ‘normative’
are part of the body of the standard. Appendices
and annexes designated ‘informative’ are given for
information only. In this standard, appendix A and
annexes ZA and ZB are normative and appendix B
and annex ZC are informative. Annexes ZA, ZB
and ZC have been added by CENELEC.

Issue 2, November 1998

Foreword to amendment A1l

At the request of the British, Danish, Finnish, Italian
and Norwegian electrotechnical committees, a draft for
an amendment to EN 60065:1993 was submitted to the
CENELEC members for acceptance in January 1997.

The text of the draft was accepted by CENELEC as
amendment All to EN 60065 on 1997-07-01.

The following dates were fixed:

— latest date by which the
existence of the
amendment has to be
announced at national level

— latest date by which the
amendment has to be
implemented at national
level by publication of an
identical national standard
or by endorsement

(doa) 1997-12-01

(dop) 1998-03-01
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SAFETY REQUIREMENTS
FOR MAINS OPERATED ELECTRONIC AND RELATED APPARATUS
FOR HOUSEHOLD AND SIMILAR GENERAL USE

1. Scope

1.1 This standard applies to the following apparatus that is to be connected to the supply mains, either
directly or indirectly, intended for domestic and similar general indoor use and not subject to dripping or
splashing:

— radio receiving apparatus for sound or vision;
— amplifiers;
— independent load transducers and source transducers;

— motor-driven apparatus which comprise one or more of the above-mentioned apparatus, or can be
used only in combination with one or more of them, such as radio-gramophones and tape recorders;

— other apparatus obviously provided to be used in combination with the above-mentioned apparatus,
such as antenna amplifiers, supply apparatus and cable-connected remote control devices;

— battery eliminators;
— electronic musical instruments;

— electronic accessories such as rhythm generators, self-contained tone generators, music tuners and
the like for use with electronic or non-electronic musical instruments.

In the absence of an appropriate standard for professional apparatus likely to be operated by laymen, this standard will be used
in so far as it is applicable.

Supplementary requirements for splash-proof electronic equipment are given in Appendix A.

| Equipment explicitly mentioned in the scope of EN 60950 is not covered by this standard.

I Attention is drawn to the fact that there are additional requirements in EN 41003 for apparatus to be connected to
telecommunication networks.

1.2 This standard applies to apparatus for use at altitudes up to 2 000 m.

For apparatus to be used in tropical climates, different requirements, as mentioned in the relevant clauses, are applicable.

1.3 This standard does not apply to apparatus designed for a rated supply voltage exceeding:
— 433V (r.m.s.) between phases in the case of apparatus for three-phase supply;

— 250 V (r.m.s.) in all other cases.

1.4 This standard is concerned with safety only and not with the other properties of the apparatus (see
Clause 3).

| 1.5 Deleted.

2. Definitions
The following definitions apply for the purpose of this standard:

2.1 The type test of a product is the complete series of tests to be carried out on a number of specimens
representative of the type, with the object of determining whether a particular manufacturer can be
considered to be able to produce products meeting the standard.
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2.2 By hand denotes that the operation does not require the use of an object such as a tool, coin, etc.

2.3 Accessible part denotes a part which can be touched by the standard test finger (see Sub-clause 9.1.1).

Any accessible area of a non-conducting part is considered as being covered with a conductive layer (see Sub-clause 4.3.1).
2.4 Live part denotes a part contact with which may cause a significant electric shock (see Sub-clause 9.1.1).

2.5 Creepage distance denotes the shortest distance along the surface of an insulating material between two
conductive parts.

2.6  Clearance denotes the shortest distance in air between two conductive parts.

2.7 Supply mains denotes any power source with an operating voltage of more than 34 V (peak) which is not
used solely to supply the equipment specified in Sub-clause 1.1.

2.8  Rated supply voltage denotes the supply mains voltage or mains voltage range (for three-phase supply,
the line-to-line voltage) for which the manufacturer has designed the apparatus.

2.9  Part directly connected to the supply mains denotes a part of an apparatus which is in electrical
connection with the supply mains in such a way that a connection between the part and either pole of the
supply mains causes in that connection a current equal to or greater than 9 A.

A current of 9 A is chosen as the minimum rupturing current of a 6 A fuse.

In tests to determine which parts are directly connected to the supply mains, fuses in the apparatus are not short-circuited.

2.10  Part conductively connected to the supply mains denotes a part of an apparatus which is in electrical
connection with the supply mains in such a way that a connection through a resistance of 2 000 Q
between the part and either pole of the supply mains causes in that resistance a current greater than
0.7 mA (peak), the apparatus not being connected to earth.

2.11  Supply apparatus denotes an apparatus which takes energy from the mains and from which one or more
other apparatus are fed.

2.12  Battery eliminator denotes a supply apparatus which may be used instead of the battery supply of an
electronic apparatus.

2.13 Remote control device denotes a device for controlling an apparatus from a distance, either
mechanically, electrically or by means of radiation.

2.14  Source transducer denotes any apparatus intended to convert the energy of a non-electrical signal to
electrical energy.

Examples: gramophone pick-up, microphone, magnetic reproducing head.

2.15 Load transducer denotes any apparatus intended to convert the energy of an electrical signal into
another form of energy.

Examples: loudspeaker, record cutting head, picture tube.

2.16 Portable apparatus denotes an apparatus specifically designed to be carried easily by hand. However,
such an apparatus is not considered portable if its mass exceeds 15 kg.

2.17 Terminal device denotes a part of an apparatus by which connection is made to external conductors or
other apparatus; it may contain several terminal contacts.

2.18 Protective earth terminal denotes a terminal to which are connected parts that must be earthed for safety
reasons.

2.19 Functional earth terminal denotes a terminal to which are connected parts which it may be necessary to
connect to earth for reasons other than safety.

2.20 Thermal release denotes a device which prevents the maintenance of excessively high temperatures in
certain parts of the apparatus by disconnecting those parts from their supply.
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2.21  Protective switch denotes a device which interrupts the supply mains for safety reasons when a cover is
opened.

222  Audio amplifier denotes either an independent audio amplifying apparatus or the audio amplifying part
of an apparatus for which this standard applies.

223 Rated load impedance of the output circuit of an audio amplifier denotes the resistance, specified by the
manufacturer, by which that output circuit should be terminated.

2.24  Minimum input voltage for rated temperature-limited output power of an audio amplifier denotes the
voltage which must be supplied to a given set of input terminals at flat response curve, if adjustable, to
obtain the rated temperature-limited output power, the apparatus being adjusted for maximum sensitivity
and the frequency being 1 000 Hz unless otherwise specified by the manufacturer.

2.25 Minimum input voltage for rated output power of an audio amplifier denotes the voltage which must be
supplied to a given set of input terminals at flat response curve, if adjustable, to obtain the rated output
power, the apparatus being adjusted for maximum sensitivity and the frequency being 1 000 Hz unless
otherwise specified by the manufacturer.

2.26 Rated temperature-limited output power of an audio amplifier denotes the power, specified by the
manufacturer, which this apparatus is capable of supplying continuously to the rated load impedance
without exceeding the maximum permissible temperature at any point, the frequency being within the
range specified by the manufacturer.

It is possible that for certain frequency ranges, the apparatus can sustain continuously a higher output power than the rated
temperature-limited output power.

2.27 Rated output voltage of an audio amplifier denotes the voltage at a given set of output terminals which
corresponds to the rated output power.

2.28 Rated output power of an audio amplifier denotes the sine wave power dissipated in the rated load
impedance, this power and the corresponding distortion being specified by the manufacturer, the
frequency being 1 000 Hz, unless otherwise specified by the manufacturer.

In general, an audio amplifier cannot supply the rated output power for an unlimited period. This power appears only for short
durations, for example, at peaks of modulation.

2.29 Rated input voltage of a loudspeaker denotes the maximum voltage, specified by the manufacturer,
which can be supplied to the sound circuit of the loudspeaker, the frequency being 1 000 Hz unless
otherwise specified by the manufacturer.

2.30 Rated input impedance of a loudspeaker denotes the impedance, specified by the manufacturer, of the
sound circuit of the loudspeaker, the frequency being 1 000 Hz unless otherwise specified by the
manufacturer.

2.31 Rated input power of a loudspeaker denotes the maximum power, specified by the manufacturer which
can be supplied to the sound circuit of the loudspeaker, the frequency being 1 000 Hz unless otherwise
specified by the manufacturer.

In general, the rated input power cannot be supplied continuously to the loudspeaker. This power appears only for short
durations, e.g. at peaks of modulation.

2.32  Printed board denotes a base material cut to size, containing all holes and bearing at least one
conductive pattern.

2.33  Conductive pattern denotes a configuration formed by electrically conductive material of a printed
board.

2.34  Basic insulation denotes an insulation applied to live parts to provide basic protection against electric
shock.

2.35 Supplementary insulation denotes an independent insulation applied in addition to basic insulation in
order to provide protection against electric shock in the event of a failure of the basic insulation.
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2.36 Double insulation denotes an insulation comprising both basic insulation and supplementary insulation.

2.37 Reinforced insulation denotes a single insulation system applied to live parts which provides a degree of
protection against electric shock equivalent to double insulation under the conditions specified in this
standard.

The term “insulation system” does not imply that the insulation must be one homogeneous piece. It may comprise several layers
which cannot be tested singly as supplementary or basic insulation.

2.38 Class I apparatus denotes an equipment in which protection against electric shock does not rely on basic
insulation only, but which includes an additional safety precaution in such a way that means are
provided for the connection of accessible conductive parts to the protective (earthing) conductor in the
fixed wiring of the installation in such way that accessible conductive parts cannot become live in the
event of a failure of the basic insulation.

Such apparatus may have parts consisting of Class II construction.

2.39 Class Il apparatus denotes an equipment in which protection against electric shock does not rely on
basic insulation only, but in which additional safety precautions, such as double insulation or reinforced
insulation, are provided, there being no provision for protective earthing or reliance upon installation
conditions.

Definitions 2.34 to 2.39 are according to IEC Publication 536: Classification of Electrical and Electronic Equipment with
Regard to Protection Against Electric Shock.

240 Manually operated mechanical switch denotes a device, not incorporating semiconductors, situated
anywhere in the circuit of an apparatus which, by moving contacts, can interrupt the intended function,
such as sound and vision.

Examples of manually operated mechanical switches are single-pole or all-pole mains switches, functional switches and
switching systems which, for example, can be a combination of relays and switches controlling the relays.

2.41 All-pole mains switch denotes a manually operated mechanical switch which interrupts all poles of the
supply mains except the protective earth conductor.

242 Deleted.

2.43 Non-clipped output power of an audio amplifier denotes the maximum attainable sine-wave power
dissipated in the rated load impedance, measured at 1 000 Hz at the onset of clipping.

In cases where the amplifier is not intended for operation at 1 000 Hz, a test frequency at the nominal
peak response of the amplifier shall be used.

2.44  Electronic musical instrument denotes an electronic apparatus such as an organ, piano or music
synthesizer that produces music under the control of the player.

2.45 Laser denotes any device which can be made to produce or amplify electromagnetic radiation in the
wavelength range from 180 nm to 1 mm primarily by the process of controlled stimulated emission.

2.46 Laser system denotes a laser in combination with an appropriate laser energy source with or without
additional incorporated components.

2.47 Laser product denotes any product or assembly of components which constitutes, incorporates or is
intended to incorporate a laser or a laser system, and which is not sold to another manufacturer for use
as a component (or replacement for such component) of an electronic product.

The definitions 2.45, 2.46 and 2.47 are according to IEC Publication 825.
2.48 Wood-based material denotes a material in which the main ingredient is machined natural wood,
coupled with a binder.

Examples of wood-based materials are materials incorporating chipped or ground wood, such as hard fibre board or chip board.
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3. General requirements

The apparatus shall be so designed and constructed as to present no danger, either in normal use or
under fault conditions, providing particularly:

— personal protection against electric shock;

— personal protection against the effects of excessive temperature;

— personal protection against the effects of radiation;

— personal protection against the effects of implosion;

— personal protection against the effects of mechanical instability and of moving parts;
— protection against fire.

The apparatus shall be constructed so as to ensure adequate protection against electric shock by the
provision of either earthing (Class I construction) or special insulation methods (Class II construction).

In general, compliance is checked under normal operating conditions and under fault conditions, as
specified in Sub-clauses 4.2 and 4.3, by carrying out all the tests indicated.

For apparatus provided with terminals for headphones or earphones, reference is made with regard to the output impedance to
” IEC Publication 268-15, Sub-clause 17.1, where a value of 120 Q is recommended.

Explanatory Note: This output impedance avoids to a certain degree too high sound pressure levels in the ears, which is also a
safety question.

4. General conditions for tests
4.1  Conduct of tests
4.1.1 Tests according to this standard are type tests.

4.1.2 All tests are carried out on one and the same apparatus in the order of the clauses, as far as this is
possible.

4.1.3 Unless otherwise specified, tests are made under normal operating conditions at an ambient
temperature within the range of 15°C to 35°C, a relative humidity of 45% to 75% and an air pressure of
860 mbar to 1 060 mbar.

For referee tests only, the three standard atmospheres in Table I are recognized and it is recommended that only one of these be
used for any particular application.

TABLE 1
a b c
Temperature 20+2°C 23+2°C 27+2°C
Relative humidity 60%t070% | 45%1t055% | 60%to70%
Air pressure 860 mbar to 1 060 mbar

4.1.4 Unless otherwise specified:

— the currents and voltages are substantially sinusoidal:

— measurements of voltages and currents are carried out with instruments which do not appreciably
affect the values to be measured.
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4.1.5 In the case of an audio amplifier, the rated output power is supplied to the rated load impedance by
applying a standard signal taken from a white-noise signal generator. The signal is supplied to the
apparatus via a double RC low-pass filter with a time constant T = 205 ps and a double RC high-pass
filter with a time constant T = 5 s (see Figures 2a and 2b).

The output measuring equipment shall be frequency and waveform independent. *
If appropriate, the standard signal may be used to modulate a carrier wave.
4.2  Normal operating conditions

Normal operating conditions are considered to consist of the most unfavourable combination of the
Sollowing conditions:

4.2.1 Any position of normal use of the apparatus, normal ventilation not being impeded.

The tests shall be carried out according to the instructions for use provided by the manufacturer,
specifically those dealing with the proper ventilation of the apparatus or, in the absence of instructions,
the apparatus shall be positioned 5 cm behind the front edge of an open-fronted wooden test box with
I cm free space along the sides and top and 5 cm depth behind the apparatus.

When determining the accessible parts with the test finger in accordance with Sub-clause 9.1.1, this
condition does not apply.

Tests on apparatus intended to be part of an assembly not provided by the apparatus manufacturer,
shall be carried out according to the instructions for use provided by the manufacturer, specifically
those dealing with the proper ventilation of the apparatus.

4.2.2  The apparatus shall be connected to a supply voltage of 0.9 times or 1.06 times any rated supply voltage
Sfor which the apparatus is designed.

In case of doubt, the test may also be performed at the rated value of the supply voltage.

Apparatus having a rated supply voltage range which does not require the adjustment of a voltage
setting device, shall be connected to a supply voltage of 0.9 times the lower limit or 1.06 times the upper
limit of any rated supply voltage range; additionally, the apparatus shall be connected to any nominal
supply voltage within the rated supply voltage range marked on the apparatus.

Any rated supply frequency marked on the apparatus shall be used.
For a.c./d.c. apparatus, either an a.c. or d.c. supply shall be used.

4.2.3  Any position of controls which are accessible to the user for adjustment by hand, except voltage setting
devices complying with Sub-clause 14.8 and taking into account the conditions specified in Sub-clause
4.2.6.

Any remote control device connected or not.
The cover of any laser product which can be opened by hand, fully opened, partly opened, or closed.

4.2.4  Any earth terminal being connected to earth or not, and either pole of the isolated supply source, used
during the test, being earthed.

4.2.5 The apparatus being used for reception or reproduction or not.
4.2.6 In addition, for an audio amplifier
a) the terminals of each input circuit short-circuited or not;

b) the apparatus operated in such a way as to deliver one-eighth of the rated output power to the rated
load impedance, using the standard signal described in Sub-clause 4.1.5 or

the apparatus operated in such a way as to deliver one-eighth of the non-clipped output power to
the rated load impedance using the standard signal described in Sub-clause 4.1.5.

Where clipping is not possible, one-eighth of the maximum attainable power is taken.
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c) if the rated temperature-limited output power is marked on the apparatus, the apparatus operated in
such a way as to provide the rated temperature-limited output power to the rated load impedance,
using the standard signal described in Sub-clause 4.1.5;

d) the rated load impedance of any output circuit being connected or not;

The above test conditions should be maintained for as short a time as is necessary to make the relevant measurements.

e) organs or similar instruments which have a tone-generator unit operated with any combination of
two bass pedal keys, if any, and ten manual keys depressed, and all stops and tabs which can
increase the output power being activated.

For an electronic musical instrument which does not generate a continuous tone, the standard
signal described in Sub-clause 4.1.5 is applied to the signal input terminal or to the appropriate
input stage of the amplifier.

- When measuring the non-clipped output power of audio amplifiers used in electronic musical
instruments not having an external input terminal, the test signal is applied to the appropriate input
stage of the audio amplifier, the output power being measured across the rated load impedance.

4.2.71 For motor-driven apparatus, load conditions in accordance with the instructions for use given by the
manufacturer or the conditions of load which may reasonably be assumed if these are less favourable.

When testing motor-driven apparatus, other parts of the apparatus are not disconnected during the test.

4.2.8 Apparatus supplying power to other apparatus, for example battery eliminators, loaded to give its rated
power or not loaded.

4.2.9 A battery eliminator having the dimensions specified for a standard battery or an assembly of such
batteries is tested in a battery compartment of the most unfavourable design.

A battery eliminator to be used inside apparatus, for which it is intended, is tested within such
apparatus, according to the manufacturer’s instructions.

4.2.10 Apparatus intended to be used with optional detachable legs or stands supplied by the manufacturer of
the apparatus are tested with or without the legs or stands fitted.

4.3  Fault conditions

Operation under fault conditions denotes that, in addition to the normal operating conditions
mentioned in Sub-clause 4.2, each of the following conditions is applied in turn and, associated with it,
those other fault conditions which are a logical consequence.

When a specified fault condition test is carried out, this may cause interruption or short circuit of, for
example, a semiconductor device. In case of doubt, the fault condition test may be repeated once or
twice more with new devices in order to check that the same result is always obtained.

If this is not the case, the most unfavourable consequential fault, i.e. interruption or short circuit,
shall be applied together with the specified fault condition.

Examination of the apparatus and its circuit diagram will generally show the fault conditions which
should be applied. These are applied in sequence in the order which is most convenient.

4.3.1 Short circuit across creepage distances and clearances if they are less than the values indicated by
curve A in Table I1.

If an insulating part contains a groove of less than 1 mm width, the creepage distance is not
measured over the surface of the groove but only across its width.
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If a clearance consists of two or more air gaps in series separated by conductive parts, any gap of
less than 1 mm width is ignored in computing the total distance unless the total distance as required in
Table 11 is less than 1 mm. However, individual gaps of less than 0.5 mm are ignored.

This does not imply that dimensional requirements of insulations specified in Sub-clauses 9.3.7 and 9.3.8 can be ignored.

If an insulating barrier consists of two parts separated by a capillary slit, the path along the slit must be taken into account when
measuring creepage distances and clearances.

The specified creepage distances and clearances are the minimum actual separations taking into account tolerances in
assemblies and piece-parts.

Guidance for the determination of creepage distances and clearances involving enamelled wires is given in Sub-clause 4.3.3.

In the determination of creepage distances and clearances between accessible parts and live parts,
when using the standard test finger, any accessible zone of a non-conductive part is considered as being
covered with a conductive layer (see Figure 1, as an example).

The voltages mentioned in Table II are determined with the apparatus connected to the rated supply
voltage after the steady state has been reached.

Creepage distances and clearances are measured with conductors and plugs in their normal
positions.

Between conductors, one of which may be conductively connected to one pole of the supply mains,
which are on a printed board complying with the pull-off and peel strength requirements specified in
IEC Publication 249-2: Base Materials for Printed Circuits, Part 2: Specifications, the requirements for
creepage distances and clearances are modified.

The dimensions of Table Il are replaced by the values calculated from the formula:

A~

logd=0.78 log % with a minimum of 0.2 mm.

where d is the distance in millimetres and V the peak value for the voltage in volts. These distances
can be determined by reference to Figure 13.

This reduction in creepage distances is permitted only as far as overheating is concerned (see Sub-
clause 11.2).

The above reduced values apply to the conductors themselves, but not to mounted components or associated soldered
connections.

Coverings of lacquer or the like on printed boards are ignored when calculating the distances.
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TaABLE 11

A A and B
8 . S— i . an
6 + } / - .
4 ot / | —
3 i ; [y,g

L2 T
For reinforced
insulation only

2 - «~'j+-~/;‘

‘ Pl
A For basic or supplementary insulation and
for fault condition testing

- N |

Minimum creepage distances
and clearances, in mm

0.1
10 20 40 60 80 100 200 400 600 800 1000 2 000 4 000

Peak value of the voltage, in V
261/76

For parts conductively connected to the supply mains with voltages in the range of 220-250 V (r.m.s.), the dimensions
are equal to those related to 354 V peak.

For voltages over 4 000 V peak, the voltage test is used to determine whether the creepage distances or ciearances should
be short-circuited or not (see Sub-clause 10.3).

A voltage across the basic insulation is determined by short-circuiting the supplementary insulation and vice versa.

The graphs of Table Il are defined by the following:

Curve A: 34 V corresponds to 0.6 mm
354 V corresponds to 3.0 mm

Curve B: 34 V corresponds to 1.2 mm
354 V corresponds to 6.0 mm

Under certain conditions, these distances may be reduced as given in Sub-clauses 4.3.3 and 9.3.5.
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4.3.2 Short-circuit across, or if applicable, interruption of:
— heaters in electronic tubes;
— insulation between heaters and cathodes of electronic ‘tubes;
— spacings in electronic tubes, excluding picture tubes;

— semiconductor devices; one lead at a time is interrupted or any two leads are connected together in
turn.

Interruption of filaments in dial lamps.
If electronic tubes are so constructed that a short circuit between certain electrodes is highly improbable or even impossible, the

electrodes concerned need not be short-circuited.

4.3.3 Short circuit across insulation consisting of covering of lacquer, enamel or textile. Such coverings are
ignored in assessing the creepage distances and clearances specified in Table Il. However, if enamel
Jorms the insulation of a wire and withstands the voltage test prescribed for Grade 2 of IEC Publication
317: Specifications for Particular Types of Winding Wires, Clause 13, it is considered as contributing
1 mm to those creepage distances and clearances.

This sub-clause does not imply a need to short-circuit the insulation between turns of coils, insulating sleeves or tubings.
4.3.4 Short circuit across variable air capacitors.

4.3.5 Short circuit across insulating parts, the short-circuiting of which might cause an infringement of the
requirements regarding protection against electric shock or overheating, with the exception of
insulating parts which comply with the requirements of Sub-clause 10.3.

4.3.6 Short circuit or disconnection, whichever is more unfavourable, of capacitors, resistors or inductors
other than transformers and motors, the short-circuiting or disconnection of which might cause an
infringement of the requirements regarding protection against electric shock or overheating.

These fault conditions do not apply to:
— resistors complying with the requirements of Sub-clauses 11.2 and 14.1;
— inductors complying with the requirements of Sub-clause 14.3;

— capacitors and RC-units complying with the requirements of Sub-clause 14.2, provided that the
voltage at the terminals of the components does not exceed their rated voltage and that their
application is in accordance with either Sub-clause 9.3.3 or 9.3.4.

In order to determine which are the insulating parts and the components (mentioned in Sub-clauses 4.3.5 and 4.3.6), the short-
circuiting or disconnection of which might cause an infringement of the requirements regarding protection against electric shock
or overheating, the apparatus is inspected and its circuit diagram is studied.

4.3.7 Loosening, by a quarter of a turn, unlocked screws or similar devices which are used for fixing covers
over live parts.

4.3.8 Stopping of forced cooling.

4.3.9 For audio amplifiers:

— the connection of the most unfavourable load impedance to the output terminals, including short
circuit;

— the apparatus operated so as to deliver any output power from zero up to the rated output power to
the rated load impedance, using the standard signal described in Sub-clause 4.1.5, or

— the delivery of any output power from zero up to the non-clipped output power to the rated load
impedance, using the standard signal described in Sub-clause 4.1.5.
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4.3.10 Locking of moving parts of apparatus provided with:
— motors having a locked rotor torque smaller than the full load torque;
— motors intended to be started by hand;

— motors with moving parts which can be jammed by mechanical failures or by handling of the
equipment, if such a failure or handling is probable.

4.3.11 Continuous operation of motors, relay coils or the like, intended for short-time or intermittent
operation, if continuous operation may occur accidentally.

4.3.12 Short-circuit of the capacitors of the auxiliary winding circuit of motors, with the exception of self-
healing capacitors (e.g. of the metallized paper type).

4.3.13 For terminal devices of apparatus, for example, battery eliminators, supplying power to other
apparatus, except for mains socket-outlets directly connected to the supply mains, connection of the
most unfavourable load impedance, including short circuit.

4.3.14 Simultaneous connection to alternative types of supply permitted by the design, unless this is prevented
by the construction.

S. Marking and instructions for use

5.1 General

The apparatus shall be marked in accordance with the requirements of Sub-clauses 5.2, 5.3, 5.4 and
5.6.

The marking shall be:

— easily discernible on the apparatus when ready for use, in such a way that there can be no
misunderstanding;

— indelible and legible.
Compliance is checked by inspection and by the following test.

The marking shall not be removed when rubbed lightly with a piece of cloth soaked with petroleum
spirit or water.

The information should preferably be put on the exterior of the apparatus, excluding the bottom. It is, however, permissible to

put it on another place that is easily accessible by hand, e.g. under the lid or under an easily removable turntable of a record-

player, or on the exterior of the bottom of a small and light apparatus, provided that the location of the marking is given in the
instructions for use.

Letter symbols for quantities and units shall be in accordance with IEC Publication 27: Letter
Symbols to be Used in Electrotechnology.

Graphical symbols shall be in accordance with IEC Publication 417: Graphical Symbols for Use on
Equipment. Index, Survey and Compilation of the Single Sheets.

Fuse holders shall be marked in accordance with Sub-clause 14.5.2.
The switch position shall be indicated in accordance with Sub-clause 14.6.2.

Compliance is checked by inspection.
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5.2 Identification
The apparatus shall be identified by:
| a) maker’s name or responsible vendor’s name, trade mark or identification mark;
b) model number or name;

| c) the double square symbol D (417-IEC-5172) in case of Class II apparatus.

This symbol shall be so placed that it will be obvious that it is a part of the technical information and is unlikely to be confused
with the maker’s name or trade mark.

Compliance is checked by inspection.

5.3  Mains supply
The apparatus shall be marked with the following information:
a) Nature of supply:
— a.c. only with the symbol ~_ (417-IEC-5032)
— d.c. only with the symbol === (417-IEC-5031)

b) Rated supply voltage or range of the rated supply voltages which can be applied without operating a
voltage setting device.

c) Apparatus which can be set to different rated supply voltages shall be so constructed that the
indication of the voltage to which the apparatus is set is discernible on the apparatus when ready for
use. If the apparatus is so constructed that the user can alter the supply voltage setting, the action of
changing the setting shall change also the indiction.

If the apparatus is provided with more than one voltage setting device, it shall be clear whether all
devices shall be set for the same voltage.

d) Rated mains frequency (or range of frequencies) in hertz, if safety is dependent on the use of the
correct mains frequency.

e) If there is a socket-outlet to provide power to other equipment, the voltage (if different from the
supply voltage) and the power or current which may be drawn.

Compliance is checked by inspection.

5.4  Terminal devices
Terminal devices shall be marked with the following symbols:
a) protective earth terminal, if any: @ (417-IEC-5019);

b) terminal devices which are live under normal operating conditions, with the exception of terminals
for mains supply and mains socket-outlets: ’! (417-1EC-5036).
The flash shall point to the terminal device.

This symbol may only be used to indicate the existence of a live terminal and may not be used to label non-live terminals for the
purpose of avoiding more stringent insulation requirements.

Compliance is checked by inspection; the marking of a protective earth terminal need not be
discernible from the outside (see Sub-clause 15.2).
For information purposes, it may be useful:
1) to mark apparatus suitable for both a.c. and d.c. with the symbol =<_ (417-1EC-5033);
2) to mark each terminal device of an independent loudspeaker with any two of the following:
— the rated input voltage or range of rated input voltages;
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— the rated input impedance or range of input impedances;

— the rated input power;

3) to give, for the testing of audio amplifiers, the following:

— rated output power;

— rated temperature-limited output power;

— rated load impedances, or rated output voltages, of all output circuits;
— minimum input voltage for rated output power;

—- minimum input voltage for rated temperature-limited output power;

— range of signal frequencies for which the apparatus is designed.

5.5  Where in a manufacturer’s service documentation, for example in circuit diagrams or lists of
components, a symbol is used to indicate that a specific component shall be replaced only by the
component specified in that documentation for safety reasons, the following symbol shall be used:

/A\ (IS0 7000-0434).
This symbol shall not be placed on components or on printed boards.

Compliance is checked by inspection.

5.6  Instructions for use

5.6.1 For mains powered apparatus which can also be powered by batteries, the instructions for use shall state
that the apparatus shall not be exposed to dripping or splashing.

5.6.2 When information with regard to safety is required according to this standard, this information shall be
given in the instructions for use and supplied with the apparatus. This information shall be given in the
official language(s) of the country where it is intended that the apparatus be sold.

5.6.3 If an apparatus is provided with a replaceable lithium battery the following applies:

— if placed in an area accessible to the user, there shall be a warning close to the battery or both in the
instructions for use and the service documentation;

— if placed elsewhere in an apparatus there shall be a warning close to the battery or in the service
documentation.

This warning shall include the following or equivalent text:
CAUTION

Danger of explosion if battery is incorrectly replaced.

Replace only with the same or equivalent type recommended by the manufacturer. Discard
used batteries according to the manufacturer’s instructions.

Compliance with the requirements of Sub-clauses 5.6.1, 5.6.2 and 5.6.3 is checked by inspection.

5.7 Replaceable thermal releases

For replaceable thermal releases, adequate information shall be provided so as to ensure their correct
replacement. This information shall be marked either on or close to the thermal release or be given in the
service documentation.

Compliance is checked by inspection.
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6. Radiation

6.1  Ionizing radiation
The apparatus shall be so constructed that personal protection against ionizing radiation is provided.
Compliance is checked by measuring the radiation produced by the apparatus.

The exposure rate at any readily accessible point is determined under normal operating conditions by
means of a radiation monitor with an effective area of 10 cm?, at a distance of 5 cm from the outer
surface of the apparatus.

All controls accessible from the outside by hand or by a screwdriver or any other tool, and those
internal adjustments or pre-sets which are not locked in a reliable manner, are adjusted so as to give
maximum radiation whilst maintaining an intelligible picture for 1 h, at the end of which the
measurement is made.

Soldered joints and paint lockings are examples of adequate locking.

The exposure rate shall not exceed 36 pA/kg (0.5 mR/h) (see Clause 289 of ICRP Publication 15
(1969)).

A picture is considered to be intelligible if the following conditions are met:
— a scanning amplitude of at least 70 % of the usable screen width;
— a minimum radiance of 50 cd/m? with locked blank raster provided by a test generator;

— a horizontal resolution corresponding to at least 1.5 MHz in the centre, with a similar vertical
degradation;

— not more than one flashover per 5 min.

6.2 Non-ionizing radiation (laser radiation)

The laser product shall be so constructed that personal protection against laser radiation is provided
under normal operating conditions and under fault conditions.

Labelling as specified in Sub-clause 5.2 of IEC Publication 825 does not apply.

The product shall meet the relevant requirements as specified in IEC Publication 825 with the
following modifications and additions:

6.2.1 a) The laser product shall meet, under normal operating conditions, the accessible emission limits of
Class | as specified in Table I of IEC Publication 825, taking into account Sub-clause 9.3 d)
(Class 1 dual limits). The time basis of the classification is 1 000 s.

Compliance is checked by performing the relevant measurements as specified in Sub-clause 8.2 (Items
f) and j) or Item h)) of IEC Publication 825.

For the purpose of this standard, information about the measurements is given in Appendix B.

b) If the laser product incorporates a laser system which meets, under normal operating conditions, the
accessible emission limits of Class 1, the requirements mentioned under Sub-clauses 6.2.1 ¢) and
6.2.1 d) do not apply.

c¢) Adequate measures shall be taken to prevent the opening of any cover by hand giving access to laser
radiation in excess of the Class 1 limits.

Compliance is checked by inspection.

d) Where safety depends on the proper functioning of a mechanical interlocking device, this interlocking
device shall be fail-safe (in the failure mode the laser product is rendered inoperative or non-
hazardous), or shall withstand a switching test of 100 000 movements with current and voltage
applied as under normal operating conditions.

Compliance is checked by inspection or test.
Documents

Document Sharing Hub

Full document details: BS EN 60065:1994


http://www.avadocuments.com/doc/bs-en-60065-1994
http://www.avadocuments.com/doc/bs-en-60065-1994

Page 18
EN 60065 : 1993

6.2.2 When the laser product is operated under fault conditions as specified in Sub-clause 4.3, the accessible
emission level from the laser product shall not be higher than Class 3A for a wavelength outside the
range of 400 nm to 700 nm and five times the limit for Class 1 within the wavelength range of 400 nm to
700 nm.

The Class 3A limits are as specified in Table III of IEC Publication 825.

Compliance is checked by effecting the relevant measurement as specified in Sub-clause 8.2 of IEC
Publication 825 (Items f) and j) as well as Items g) and j) for Class 3A limits and Items f) and j) or Item
h) for Class 1 limits).

For the purpose of this standard, information about the measurements is given in Appendix B.

7. Heating under normal operating conditions

7.1  General
In normal use, no part of the apparatus shall attain an unsafe temperature.

Compliance is checked by measuring the temperature rise under normal operating conditions when a
steady state has been attained.

In general, a steady state is assumed to be attained after 4 h of operation.
Temperature rises are determined:

. — in the case of winding wires, by the change in resistance method or any other method giving the
average temperature of the winding wires;

— in other cases, by any suitable method.

Care should be taken to ensure that during the measurement of the resistance of winding wires, the influence of circuits or
loads connected to these winding wires is negligible.

Temperature rises shall not exceed the values specified in Sub-clauses 7.1.1 to 7.1.5.

Fuse-links, fusing resistors and thermal releases affecting the safety of the apparatus shall not
operate during the test.

This does not apply to thermal releases which reset themselves automatically.
7.1.1 Accessible parts

The temperature rises of accessible parts shall not exceed the values given in Item @), column I of
Table I11.

7.1.2  Parts, other than windings, providing electrical insulation

The temperature rises of insulating parts, other than windings, providing basic, supplementary, or
reinforced insulation, and of insulating parts, the failure of which would cause an electric shock hazard
or a fire hazard, shall not exceed the values given in Item b), column I of Table IlI, taking into account
Note 3 of Table III.

If an insulating part is used to establish a clearance or to contribute to a creepage distance and its
permissible temperature rise is exceeded, then the relevant area of the insulating part is disregarded
when compliance with Sub-clause 9.3 and Clause 11 is checked.

7.1.3 Parts acting as a support or a mechanical barrier

The temperature rise of parts, a mechanical failure of which would cause an infringement of the
requirements of Sub-clause 9.1.1, shall not exceed the value given in Item c), column I of Table III.

7.1.4 Windings

The temperature rise of windings comprising insulation providing protection against electric shock or
fire hazard shall not exceed the value given in Items b) and d), column 7 of Table III.
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If an insulating part is used to establish a clearance or to contribute to a creepage distance and its
permissible temperature rise is exceeded, then the relevant area of the insulating part is disregarded
when compliance with Sub-clause 9.3 and Clause 11 is checked.

If the insulation is incorporated in a winding in such a way that its temperature rise cannot be measured directly, the temperature
is assumed to be the same as that of the winding wire.

7.1.5 Parts not subject to a limit under Sub-clauses 7.1.1 t0 7.1.4

According to the nature of the material, the temperature rise of the part shall not exceed the values
given in Item e), column 7 of Table II.

7.2 Heat resistance of insulating material

Insulating material supporting parts conductively connected to the supply mains shall be resistant to
heat if, in normal use, these parts carry a current exceeding 0.5 A and can dissipate substantial heat due
to imperfect contact.

Compliance is checked by subjecting the insulating material to the test specified under Item a) of Note
5 to Table I11.

The softening temperature of the insulating material shall be at least 150 °C.

In those cases where two groups of conductors, each supported by insulating parts, can be rigidly
connected or joined together (e.g. by plug and socket), only one of the insulating parts need meet the
test. Where one of the insulating parts is fixed in the apparatus, this part shall meet the test.

Examples of parts which can dissipate substantial heat in normal use are contacts of switches and of voltage adaptors, screw
terminals and fuse holders.

8. Deleted

9. Shock hazard under normal operating conditions
9.1  Testing on the outside

9.1.1. General
Accessible parts shall not be live.
The following terminal devices shall not be live even if inaccessible:
— terminal devices for antenna and earth;

— any terminal device provided on the apparatus for the connection of a load and source transducer
either directly or through an amplifier.

As an exception, a terminal device provided for the connection of an independent loudspeaker
1 may be live but shall not be conductively connected to the mains.

— terminals of an antenna amplifier intended for connection to a receiving apparatus;
— output terminals of battery-eliminators.

Other terminals shall not be live unless they are marked with the symbol of Item b) of Sub-clause 5.4.

This requirement does not apply to terminal devices provided for connecting the apparatus to a supply or to socket-outlets
intended to provide power to other apparatus.

In order to determine whether a part is accessible (see Sub-clause 2.3), the jointed test finger
according to IEC Publication 529 or the rigid test finger according to Figure 3a is applied in every
possible position, in case of doubt, with a maximum force of 50 N, in the manner indicated in Sub-clause
9.1.8. This test is carried out on all outer surfaces, including the base.
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TABLE II1
Permissible temperature rise (K)
Parts of the apparatus Normal
operating conditions | Fault conditions
i
a) Accessible parts
Knobs, handles, etc. if:
— metallic 30 65
— non-metallic (Note 2) 50 65
Enclosures if:
— metallic (Note 1) 40 65
— non-metallic (Notes I and 2) 60 65
b) Parts providing electrical insulation (Note 3)
Supply cords and wiring insulation with:
— polyvinyl chloride or synthetic rubber:
* not under mechanical stress 60 100
* under mechanical stress 45 100
— natural rubber 45 100
Other insulations (Note 3) of:
— thermoplastic materials (Note 4 (Note 5) (Note 5)
— non-impregnated paper 55 70
— non-impregnated cardboard 60 80
— impregnated cotton, silk, paper and textile 70 90
— laminates based on cellulose or textile, bonded with:
* phenol-formaldehyde, mel -formaldehyde, phenol-furfural or polyester 85 110
* epoxy 120 150
— mouldings of:
» phenol-formaldehyde or phenol-furfural, melamine and mel, phenolic
compounds with:
— cellulose fillers 100 130
— mineral fillers 110 150
* thermosetting polyester with mineral fillers 95 150
* alkyd with mineral fillers 95 150
— composite materials of:
s polyester with glass-fibre reinforcement 95 150
* epoxy with glass-fibre reinforcement 100 150
— silicone rubber 145 190
c) Parts acting as a support or a mechanical barrier
Wood and wood-based materials (Note 3) 60 90
Thermoplastic materials (Note 4) (Note 5) (Note 5)
d) Winding wires (Note 3)
— insulated with:
* non-impregnated silk, cotton, etc. 55 75
* impregnated silk, cotton, etc. 70 100
* oleoresinous materials 70 135
* polyvinyl-formaldehyde or polyurethane resins 85 150
* polyester resins 120 155
 polyesterimide resins 145 180
e) Other parts
Note: These temperature rises apply to parts not covered by Items a), b), c) and d).
Parts of wood 60 140
All other parts, except resistors and parts of metal, glass, ceramic, etc. 200 300
For tropical climates, permissible temperature rises 10 K less than those specified in this table are required.
The values of the temperature rises are based on a maximum ambient temperature of 35 °C for moderate climates and of 45 °C for
tropical climates.
A revision of this table will be undertaken in due course.

(Notes see page 21).
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NOTE 1: For areas having no dimension exceeding 5 cm and for heat sinks or metallic parts directly covering heat sinks, without a
dimensional restriction, which are not likely to be touched in normal use, temperature rises up to 65 K are allowed under normal operating
conditions.

A waming symbol for parts with elevated temperatures, such as heat sinks, is under consideration.

NOTE 2: If these temperature rises are higher than those allowed by the class of the relevant insulating material, the nature of the
material is the governing factor.

NOTE 3: For the purpose of this standard, the permissible temperature rises are based on service experience in relation to the thermal
stability of the materials. The materials quoted are examples. For materials for which higher temperature limits are claimed and for
materials other than those listed, the maximum temperature should not exceed those which have been proved to be satisfactory.

NOTE 4: Natural rubber and synthetic rubbers are not considered as being thermoplastic materials.
NOTE 5: Due to their wide variety, it is not possible to specify permissible temperature rises for thermoplastic materials. While the

matter is under consideration, the following method shall be used:

a) a softening temperature of the material is determined on a separate specimen, under the conditions specified in ISO Standard 306:
- 1987, modified as follows:

— the depth of penetration is 0.1 mm;
— the total thrust of 10 N is applied before the dial gauge is set to zero or its initial reading noted;
b) the temperature limits to be considered for determining the temperature rises are:
— under normal operating conditions, a temperature 10 K less than the softening temperature as obtained under Item a);

— under fault conditions, the softening temperature itself.
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9.14

Additional to the above test, the test pin (Figure 3b) is applied without appreciable force, in every
possible position to apertures in an insulating or metal enclosure not connected to the protective earth
conductor, except that floor-standing apparatus having a mass exceeding 40 kg shall not be tilted. The
test pin is not applied to fuse holders, connectors, socket outlets and the like.

An electrical contact indication with a voltage of approximately 40 V is recommended to show contact with conductive parts.

In order to verify that a part or terminal contact is not live, the following measurements are carried
out between any two parts or contacts, then between any part or contact and either pole of the supply
source used during the test. Discharges shall be measured to earth, immediately after the interruption of

the supply, ensuring that the method of interruption of the supply does not break the connection to earth
of one of the poles of the supply source.

The part or terminal contact is not live if:
a) from terminal devices for antenna and for earth, the current measured through a non-inductive

resistance of 2 000 Q2 does not exceed 0.7 mA (peak) a.c. or 2 mA d.c. and moreover, from a terminal
device for antenna the discharge does not exceed 4.5 uC;

b) from each other part or contact, the current measured through a non-inductive resistance of
50 000 2 does not exceed 0.7 mA (peak) a.c. or 2 mA d.c. and moreover:
— for voltages between 34 V (peak) and 450 V (peak), the capacitance does not exceed 0.1 uF;
— for voltages between 450 V (peak) and 15 kV (peak), the discharge does not exceed 45 uC;
— for voltages over 15 kV (peak), the energy of the discharge does not exceed 350 mJ.

For frequencies above 1 kHz, the limit of 0.7 mA (peak) is multiplied by the value of the frequency in
kilohertz but shall not exceed 70 mA (peak).

The values indicated for the capacitances are rated values.

The maximum current of 0.7 mA (peak), while safe, is within the perception range of some people. Under some conditions,
particularly in tropical regions, where a comfort limit is desired, a value of 0.3 mA (peak) should be used.

The test under Item b) establishes that, if the voltage at the part exceeds 34 V (peak) a.c. or 100 V d.c., the source impedance is
such that a current greater than 0.7 mA (peak) a.c. or 2 mA d.c. cannot be drawn through a resistance of 50 000 Q.

Operating shafts

Live operating shafts shall be adequately protected.

Compliance is checked by means of a free hanging endless metal test chain of 2 mm diameter, having
small links. It shall not be possible to make electrical contact with the shafts and the fixing screws
thereon from the outside.

An example for the type of test chain is shown in Figure 5.

Ventilation holes

Ventilation and other holes over live parts shall be so designed that a suspended foreign body (for
example a necklace) introduced into the apparatus shall not come into contact with any live part.

Compliance is checked by inserting through the holes a metal test pin with a diameter of 4 mm and a
length of 100 mm. The test pin is suspended freely from one end, the penetration being limited to its
length.

The test pin shall not become live.

Terminal devices

The use of a single-pole plug or a bare wire to make connection with a contact of a terminal device
for earth, aerial, load transducers or source transducers, with the exception of those marked with the
symbol Item b) of Sub-clause 5.4, shall not involve the risk of an electric shock.
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Compliance is checked by the following test:

Within 25 mm measured from each bushing of the terminal device, a test pin according to Figure 6 is
applied in every possible position, in case of doubt with a force of 10 N.

Each bushing is tested with a bare straight wire having a diameter of 1 mm and a length of 100 mm.

The pin and the wire shall not become live.

See also Sub-clause 15.1.2.

9.1.5 Pre-set controls

If a hole giving access to pre-set controls is marked as such on the enclosure and the setting of this
control requires a screwdriver or other tool, the adjustment of the control shall not involve the risk of a
shock.

Compliance is checked by inserting through the opening a metal test pin having a diameter of 2 mm
and a length of 100 mm.

The test pin is applied in every possible position, in case of doubt with a force of 10 N. The pin shall
not become live.

9.1.6 Mains voltage adjustment

The operation of changing by hand the setting for the voltage or nature of supply shall not involve a
risk of electric shock.

Compliance is checked by application of the tests of Sub-clause 9.1.1.

9.1.7 Withdrawal of mains plug

Apparatus intended to be connected to the supply mains by means of a mains plug shall be so
designed that there is no risk of electric shock when touching the pins or contacts of the plug after its
withdrawal from the socket-outlet.

Compliance is checked by the following test:

The apparatus is operated under normal operating conditions. The mains switch, if any, is then
moved to the off-position, unless it is more unfavourable to keep it in the on-position, and the apparatus
is disconnected from the supply mains by means of the plug.

Two seconds after withdrawal of the plug, no pin shall be live, the measurement being made
according to Item b) of Sub-clause 9.1.1, between a pin and any other contact on the plug.

In order to reasonably cover the most unfavourable situation, the test may be repeated up to ten times.

| 9.1.8 Resistance to external forces
The enclosure of the apparatus shall be sufficiently resistant to external forces.
Compliance is checked by the following tests:

By means of a rigid test finger according to Figure 3, a force of 50 N, directed inwards, is applied for
10 s to different points of the surface, including textile coverings of loudspeakers.

By means of a test-hook as shown in Figure 4, a force of 20 N, directed outwards, is applied for 10 s,
at all points where this is possible.

The apparatus need not be connected to the mains during the tests.

During the tests, the distances between accessible metal parts and live parts shall not become less
than the values given in Table Il or the reduced values specified in Sub-clause 9.3.5, where applicable.
Live parts shall not become accessible and textile coverings shall not touch live parts.
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After the tests, the apparatus shall show no damage in the sense of this standard.

The force shall be so exerted by the tip of the test finger as to avoid wedge or lever action.

A rigid test finger loaded as above should be applied around any opening or at any place where deformation could cause an
opening. At the same time, a jointed test finger is applied without force in order to determine if live parts have become accessible.

9.2 Removal of protective covers
A part which becomes accessible by the removal by hand of a cover shall not be live.

This requirement applies also to internal parts of battery compartments which become accessible by
the removal of a cover either by hand or with the use of a tool, coin etc., when replacing the batteries.

An exception is made in the case of batteries which are not intended to be replaced by the user (e.g.
batteries for memories).

Compliance is checked by application of the tests of Sub-clause 9.1.1, except that discharges are
measured 2 s after interruption of the supply.

Any removable part of a voltage setting device is considered to be a protective cover.

9.3  Constructional requirements

9.3.1. The insulation of live parts shall not be provided by hygroscopic materials, such as non-impregnated
wood, paper and similar fibrous materials.

Compliance is checked by inspection and, in case of doubt, by the following test.

A specimen of the material, as specified in Clause 9 of IEC Publication 167: Methods of Test for the
Determination of the Insulation Resistance of Solid Insulating Materials, is subjected to the conditions
described in IEC Publication 68-2-3: Test Ca: Damp Heat, Steady State (temperature 40 £ 2 °C,
relative humidity: 90 % to 95 %) the conditioning period being:

— 7 days (168 h) for apparatus to be used under tropical conditions;
— 4 days (96 h) for other apparatus.

After this test, the specimen shall withstand the tests of Sub-clause 10.3.

If necessary, the test is made on more than one specimen.

9.3.2 The apparatus shall be so constructed that there is no risk of an electric shock from accessible parts or
from those parts rendered accessible following the removal by hand of a cover.

Compliance is met by satisfying the requirements of Sub-clause 9.3.3 or Sub-clause 9.3.4.

9.3.3 For Class I apparatus, the accessible metal parts (except for those parts of the apparatus which are of
Class II, see Sub-clause 2.38) shall be separated from live parts by basic insulation meeting the
requirements of Item a) of Sub-clause 9.3.4).

This requirement does not apply to insulation the short-circuiting of which does not cause any shock hazard; for example, if one

end of a secondary winding of a separating transformer is connected to an accessible metal part, the other end need not meet any
special insulation requirement with regard to the same accessible metal part.

Class I apparatus shall be provided with a protective earth terminal or contact to which accessible
metal parts shall be reliably connected, except those insulated from live parts by insulation meeting the
requirements of Sub-clause 9.3.4 or those which are protected from becoming live by a metal part
reliably connected to the protective earth terminal.

Examples of such a metal part are a metal screen in a transformer between the primary and the secondary windings (see Sub-
clause 14.3.2), metal chassis, etc.

Any capacitor or RC-unit bridging basic insulation between a live part and an accessible conductive
part connected to the protective earth terminal, shall comply with the requirements of Sub-clause
14.2.1 a).
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9.3.4 For Class II apparatus, the accessible parts shall be insulated from live parts either by double insulation
specified under Item a) or by reinforced insulation specified under Item b).

This requirement does not apply to insulations, the short-circuiting of which does not cause any shock hazard; for example, if
one end of a secondary winding of a separating transformer is connected to an accessible metal part, the other end need not meet
any special insulation requirement with regard to the same accessible metal part.

A component complying with the requirements of Sub-clause 14.1 or 14.3 may bridge basic,
supplementary, double or reinforced insulations.

Basic and supplementary insulations may each be bridged by a capacitor or RC-unit complying with
the requirements of Sub-clause 14.2.1 a).

Double or reinforced insulation may be bridged by two such components in series, having the same
nominal capacitance value, each complying with the requirements of Sub-clause 14.2.1 a).

Alternatively, double or reinforced insulation may be bridged by a single capacitor or RC-unit
complying with the requirements of Sub-clause 14.2.1 b).

Moreover, the external insulation of a capacitor of the insulated type shall not bridge reinforced
insulation or double insulation used in the construction of the apparatus, unless the external insulation of
this capacitor meets the requirements of Sub-clause 9.3.8.

a) If accessible parts are separated from live parts by basic insulation and supplementary insulation, the
following shall apply.

Each of these insulations shall comply with the requirements of Clause 10 and with the requirements
for creepage distances and clearances specified in Sub-clause 9.3.5.

Internal insulations not complying with the requirements of Sub-clauses 9.3.6, 9.3.7 or 9.3.8 are
neglected when computing the creepage distances and clearances.

Enclosures of wood not complying with the requirements of Sub-clause 9.3.1 are permitted as
supplementary insulation if they withstand the dielectric strength test of Sub-clause 10.3 after the
humidity treatment of Sub-clause 10.2.

b) If accessible parts are separated from live parts by reinforced insulation, the following shall apply.

The insulation shall comply with the requirements of Clause 10. Moreover, it shall comply with the
requirements for creepage distances and clearances specified in Sub-clause 9.3.5.

Internal insulations not complying with the requirements of Sub-clauses 9.3.6, 9.3.7 or 9.3.8 are
neglected when computing the creepage distances and clearances.

An example of assessment of reinforced insulation is given in Figure 17.
9.3.5 Creepage distances and clearances shall be not less than the values indicated in Table II, except that they
may be reduced by 1 mm if all the following three conditions are met:

— they are not between accessible metal parts of an enclosure and live parts, if such external forces, as
can be expected in normal use, including transportation, may reduce them,

— they are maintained by rigid construction, and

— their insulation properties are not likely to be significantly affected by any deposition of conductive
dust produced inside the apparatus, for example by the carbon brushes of commutator motors.

The minimum creepage distances and clearances shall not be reduced below two-thirds of the values
given by the curves of Table II, after taking into account any reduction allowed for wire enamel
according to Sub-clause 4.3.3, with a minimum of 0.5 mm for basic insulation and supplementary
insulation, and with a minimum of 1 mm for reinforced insulation.

Compliance is checked by inspection and measurement.

The creepage distance and clearance are measured whilst a force of 2 N is applied to any live part
(including live wires) and to any internal part connected to accessible parts (including wires connected
to them) and at the same time a force of 50 N by means of the rigid test finger being applied to any point
on the outside of the enclosure.
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9.3.6 Insulating layers on live parts, or on the inside surface of accessible metal parts or on any other internal
metal part, are deemed to provide adequate protection if they withstand the following three tests in the
order given.

Such layers may be used as reinforced insulation, provided they are not under such mechanical stress
which, at the normal operating temperature, would be likely to lead to deformation or deterioration of
the insulating material.

Ageing test

The coated part is subjected to the conditions described in IEC Publication 68-2-2, Section One,
Tests B: Dry Heat, at a temperature of 70 + 2 °C and for a period of 7 days (168 h). After this treatment,
the part is allowed to cool to room temperature and inspection shall show that the layer has not
loosened or shrunk away from the base material.

Impact test

The part is then conditioned, for a period of 4 h, at a temperature of —10 * 2 °C. While still at this
temperature, the layer is subjected to a blow applied to any point of the layer that is likely to be weak,
from a spring-operated impact hammer as shown in Figure 8.

After this test, the layer shall not be damaged; in particular, it shall show no cracks visible to the
naked eye.

"Scratch test

Finally, the part at the highest temperature attained under normal operating conditions is subjected to
a scratch test.

The scratches are made by means of a hardened steel pin, the end of which has the form of a cone
having a top angle of 40°, its tip being rounded with a radius of 0.25 * 0.02 mm.

Scratches are made by drawing the pin along the surface at a speed of about 2 mm/s as shown in
Figure 12. The pin is so loaded that the force exerted along its axis is 10+ 0.5 N. The scratches are at
least 5 mm apart and at least 5 mm from the edge of the specimen.

After this test, the layer shall neither have loosened nor be pierced, and it shall withstand a dielectric
strength test as specified in Sub-clause 10.3, the test voltage being applied between the base material
and a metal foil in contact with the layer.

The tests may be made on a separate specimen of the coated part.

The more stringent tests which are necessary for insulating layers on the outside of metal parts are under consideration.

9.3.7 a) The insulation between live conductors in wires or cables and accessible parts, or between live parts
and conductors in wires or cables connected to accessible metal parts, shall have a thickness of at
least 0.4 mm if made of polyvinyl chloride. Other materials are allowed provided that they withstand
the dielectric strength test specified in Sub-clause 10.3 and that their thickness ensures an equivalent
mechanical strength, where the construction so requires.

b) In Class II apparatus, double insulation shall be provided between accessible parts and conductors in
wires or cables conductively connected to the supply mains.

In the case of conductors in wires or cables connected to accessible metal parts, double insulation
shall be provided between these conductors and parts conductively connected to the supply mains.

Either the basic insulation or the supplementary insulation shall have a thickness of at least
0.4 mm. The other insulation may be thinner, even if made of polyvinyl chloride, provided that it
withstands the dielectric strength test specified in Sub-clause 10.3 for basic insulation or
supplementary insulation.
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