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National foreword

This British Standard is the UK implementation of

EN 60335-1:2012+A15:2021, incorporating corrigendum Jan 4, It
is derived from IEC 60335-1:2010, incorporating amew\g‘mﬂ and
amendment 2:2016. It supersedes BS EN 60335- 2019, which
will be withdrawn on 1 March 2024.

The start and finish of text intrec“ Qgred by amendment is
indicated in the text by tag icating changes to IEC text carry

the number of the IEC aipe ent. For example, text altered by IEC
amendment 1is]j by il

Tags in 1€ anges by CENELEC carry the number of the CENELEC
nﬁ For example, text altered by CENELEC amendment A11 is
XNMXNd by ) Gl

CENELEC common modifications have been implemented at the
appropriate places in the text. The start and finish of each common
modification is indicated in the text by tags €l

Where a common modification to an IEC amendment has been
introduced, the tags carry the number of the amendment. For example,
the common modifications introduced by CENELEC to IEC amendment 1

are indicated by 1)

The UK participation in its preparation was entrusted to Technical
Committee CPL/61, Safety of household and similar electrical appliances.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and
the European Free Trade Association. It is intended to support essential
requirements of the EU legislation detailed in the European Foreword. A
European Annex, usually Annex ZA or ZZ, describes how this publication
relates to that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
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National Annex of this kind, the relevant Annex ZA or ZZ in the body
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European foreword

household and similar electrical appliances", together with the common modifications prepared C 61,
"Safety of household and similar electrical appliances".

The following dates are fixed: g@s

This document (EN 60335-1:2012) consists of the text of IEC 60335-1:2010 prepared by IEC/TC 61 "éaety of

e |atest date by which this document has to be (dop) ,@2 11-21
implemented (\
at national level by publication of an identical K\\
national standard or by endorsement G

¢ |atest date by which the national standard ng (dow) 2014-11-21

with this document have to be wnhc‘

The dow stated in this EN 6 & 2 and its relevant amendments is applicable only when the Part 1 is used
to test products for which no¥art 2 exists. This means that when a Part 2 exists the dow is the one mentioned
in the relevant Part 2.

This document supersedes EN 60335-1:2002 + corr. Jul.2009 + corr. May.2010 + A1:2004 + A2:2006 +
A11:2004 + A12:2006 + A13:2008 + A14:2010 + A15:2011 + corr. Jan.2007 + corr. Feb.2007.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC 60335-1:2010
are prefixed “Z".

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this document.
This part of EN 60335 is to be used in conjunction with the appropriate Part 2. The Parts 2 contain clauses to

supplement or modify the corresponding clauses in Part 1 to provide the relevant requirements for each type
of appliance.

NOTE 1 The following annexes contain provisions suitably modified from other IEC standards:

Annex E  Needle flame test EN 60695-11-5
Annex F Capacitors EN 60384-14
— AnnexG  Safety isolating transformers EN 61558-1 and EN 61558-2-6
— AnnexH  Switches EN 61058-1
— AnnexJ Coated printed circuit boards EN 60664-3
— AnnexN  Proof tracking test EN 60112

NOTE 2 The following print types are used:

- requirements: in roman type;

- test specifications: in italic type;

- notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and associated
noun are also in bold.

Special national conditions causing a deviation from this European Standard are listed in Annex ZA.

National deviations from this European Standard are listed in Annex ZB.
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Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights.

Endorsement notice \

The text of the International Standard IEC 60335-1:2010 was approved by CENELEC;S @aropean
.

Standard with common modifications. ge
oo
Foreword to amendw
This document (EN 60335-1:2012/A11:2014) has p%ed by CLC/TC 61 "Safety of household and

similar electrical appliances".

. \\
‘ "
The fO“OWiI"Ig dates are fixed: “"\

e latest date by which this document has to be (dop) 2015-06-16
implemented at national level by publication of
an identical national standard or by
endorsement

¢ latest date by which the national standards (dow)  2014-11-21
conflicting with this document have to
be withdrawn

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Foreword to amendment A13

This document (EN 60335-1:2012/A13:2017) has been prepared by CLC/TC 61 "Safety of household and
similar electrical appliances".

The following dates are fixed:
+ latest date by which the document has to be implemented at (dop)  2018-05-03
national level by publication of an identical national
standard or by endorsement
» latest date by which the national standards conflicting with (dow)  2020-05-03
the document have to be withdrawn
This Amendment 13 to EN 60335-1:2012 cancels and replaces with immediate effect
EN 60335-1:2012/A12:2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annexes ZZA and ZZB, which are integral parts of
this document.
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Foreword to amendment A1

This document (EN 60335-1:2012/A1:2019) consists of the text of IEC 60335-1:2010/A1 2013
COR:2014, prepared by IEC/TC 61 “Safety of household and similar electrical appliances”,
with the common modifications prepared by CLC/TC 61 “Safety of household and szmll

appliances”.
gee‘

The following dates are fixed:

national level by publication of an identical nation
or by endorsement

+ latest date by which this document has to be |mplemﬁntad€\ad 9 2020-02-09

« latest date by which the nation onfllctlng with  (dow) 2021-07-30
this document have to be W|thdna ‘

This amendment supplen%N modnﬂes the corresponding clauses of EN 60335-1:2012 and its
amendments A11:2014 and A13:2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annexes ZZ.
Endorsement notice

The text of the International Standard IEC 60335-1:2010/A1:2013 + COR:2014 was approved by
CENELEC as a European Standard with agreed common modifications.

Foreword to amendment A14

This document (EN 60335-1:2012/A14:2019) has been prepared by CLC/TC 61 “Safety of household and
similar electrical appliances”.

The following dates are fixed:

+ latest date by which this document has (dop) 2020-07-10
to be implemented at national level by
publication of an identical national
standard or by endorsement

+ latest date by which the national (dow) 2021-07-30
standards conflicting with this document
have to be withdrawn

This amendment supplements or modifies the corresponding clauses of EN 60335-1:2012 and its
amendments A11:2014, A13:2017 and A1:2019.

EN 60335-1:2012/A14:2019 is to be read in conjunction with EN 60335-1:2012 and its amendments, which
are referred to in this text as “Part 1".

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annexes ZZ, which are part of EN 60335-1:2012
and its amendments.
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Foreword to amendment A2

This document (EN 60335-1:2012/A2:2019) consists of the text of IEC 60335-1:2010/A2:201
COR:2016 prepared by IEC/TC 61 "Safety of household and similar electrical appliances"
with the common modifications prepared by CLC/TC 61 "Safety of household and s || r
appliances".

The following dates are fixed: a,\)g
« latest date by which this document has to be‘@aﬁ)ﬂ) 02-09

implemented at national level by publication
identical national standard or by endorseme

* latest date by which the n\j tandards (dow) 2021-07-30
conflicting with this documg" X e withdrawn

This amendment supplem§n¥s” or modifies the corresponding clauses of EN 60335-1:2012 and its
amendments A11:2014, A13:2017, A1:2019 and A14:2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annexes ZZ.
Endorsement notice

The text of the International Standard IEC 60335-1:2010/A2:2016 + COR:2016 was approved by
CENELEC as a European Standard with agreed common modifications.

Foreword to amendment A15

This document (EN 60335-1:2012/A15:2021) has been prepared by CLC/TC 61 “Safety of household and
similar electrical appliances”.

The following dates are fixed:

« latest date by which this document has to be (dop) 2022-03-01
implemented at national level by publication of an
identical national standard or by endorsement

* latest date by which the national standards conflicting (dow) 2024-03-01
with this document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - 00((\\

SAFETY - ges .

Part 1: General requirements a'\)

s

1) The International Electrotechnical Commission worldwide organization for standardization comprising
all national electrotechnical committe ational Committees). The object of IEC is to promote
international co-operation on all qu ib% cerning standardization in the electrical and electronic fields. To
this end and in addition to ot ks, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicm e Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)"). Their prepafathon is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the |IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested |[EC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60335-1 has been prepared by |IEC technical committee 61: Safety of
household and similar electrical appliances.

This fifth edition cancels and replaces the fourth edition published in 2001 including its
Amendment 1 (2004) and amendment 2 (2006). It constitutes a technical revision.

The principal changes in this edition as compared with the fourth edition of IEC 60335-1 are
as follows (minor changes are not listed):

— updated the text of the standard to align with the most recent editions of the dated
normative references;

— modified the functional safety requirements using programmable electronic circuits
including software validation requirements;

— updated Clause 29 to cover insulation requirements subjected to high frequency voltages
as in switch mode power supply circuits;
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— updated Subclause 30.2 to further align the pre-selection option with the end-product test

option; \
eo’ o
VO

— deleted some notes and converted many other notes to normative text;
— clarified requirements for class Ill appliances and class Il constructions.

The text of this standard is based on the following documents:

FDIS Report on voting
61/3974/FDIS 61)‘4.01 ,g(

\ A
Full information on the voting for the approv thg’standard can be found in the report on
voting indicated in the above table.

This publication has bee dr\'@n‘&ccordance with the ISO/IEC Directives, Part 2.

This part is to be used in conjunction with the appropriate part 2 of IEC 60335. The parts 2
contain clauses to supplement or modify the corresponding clauses in this part to provide the
relevant requirements for each type of appliance.

NOTE 1 The following annexes contain provisions suitably modified from other IEC standards:

-  Annex E Needle-flame test IEC 60695-11-5
—  Annex F Capacitors IEC 60384-14
Annex G Safety isolating transformers IEC 61558-1 and IEC 61558-2-6
—  Annex H Switches IEC 61058-1
~  Annex J Coated printed circuit boards IEC 60664-3
—~  Annex N Proof tracking test IEC 60112
—~ Annex R Software evaluation IEC 60730-1

NOTE 2 The following print types are used:
- requirements: in roman type;

- test specifications: in italic type;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
associated noun are also in bold.

A list of all parts of the IEC 60335 series, under the general title: Household and similar
electrical appliances — Safety, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or

= amended.

NOTE 3 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised |IEC publication in

which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.
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The following differences exist in the countries indicated below.

— Introduction: The Part 1 standard (UL60335-1) is only used in combination with a part 2 (UL60335-2-x).
National differences are specified in these standards (USA). \
— 5.7: The ambient temperature is 25 °C + 10 °C (Japan). GO((\

— 5.7: The ambient temperature is 27 °C + 5 °C (India).

.
— 6.1: Class 0 appliances and class 0l appliances are not allowed (Australia, Austria eCzech Republic,
Finland, France, Germany, Greece, Hungary, India, Israel, Ireland, Italy, Nethe S Zealand, Norway,
Poland, Singapore, Slovakia, Sweden, Switzerland, United Kingdom).

— 7.12.2: The requirements for full disconnection do not apply (Japd (\
2 — 7.12.8: The maximum inlet water pressure shall be at least 1,0 &(énmark, Norway, Sweden). ¢l

.
different (India).

— 13.2: The test circuit and some leakage curren

— 22.2: The second paragraph of thises e dealing with single-phase class | appliances with heating
elements cannot be complied “@a&] of the supply system (France and Norway).

— 22.2: Double-pole switches\pr ive devices are required (Norway).

— 22.35 Accessible metal parts separated from live parts by earthed metal parts are not regarded as likely to
become live in the event of an insulation fault (USA).

— 24.1: IEC component standard requirements are replaced by the relevant requirements of component
standards specified in UL60335-1 and parts 2 (UL60335-2-x) (USA).

— 25.3: A set of supply leads is not permitted (Norway, Denmark, Finland, Netherlands).
— 25.8: 0,5 mm? supply cords are not allowed for class | appliances (Australia and New Zealand).
— 26.6: Conductor cross-sectional areas are different (USA).

— 29.1: Different rated impulse voltages are used between 50 V and 150 V (Japan).

The contents of the corrigenda of July 2010 and April 2011 have been included in this copy.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its\

provisions is entrusted to appropriately qualified and experienced persons. g\

This standard recognizes the internationally accepted level of protection against haz

as electrical, mechanical, thermal, fire and radiation of appliances when as in
abnormal

normal use taking into account the manufacturer's instructions. It al
situations that can be expected in practice and takes into acc
electromagnetic phenomena can affect the safe operation of a ;

way in which

This standard takes into account the requirements of I far as possible so that
there is compatibility with the wiring rules when t ce is connected to the supply
mains. However, national wiring rules may diffe

If the functions of an appliance are go different parts 2 of IEC 60335, the relevant
part 2 is applied to each functlon tely, as far as is reasonable. If applicable, the

influence of one function on ﬁ s taken into account.
w

NOTE 1 Throughout this pubil en “Part 2" is mentioned, it refers to the relevant part of IEC 60335.

I For appliances not covered by a particular Part 2 of EN 60335 additional consideration may need to
be given to particular categories of likely users, including vulnerable people and children and to related
specific risks (e.g. access to live parts, or to hot surfaces or to moving parts) that may be covered by a
particular Part 2 considered to be closest to the product under examination.(Cl

When a part 2 standard does not include additional requirements to cover hazards dealt with
in Part 1, Part 1 applies.

NOTE 2 This means that the technical committees responsible for the part 2 standards have determined that it is
not necessary to specify particular requirements for the appliance in question over and above the general
requirements.

This standard is a product family standard dealing with the safety of appliances and takes
precedence over horizontal and generic standards covering the same subject.

NOTE 3 Horizontal and generic standards covering a hazard are not applicable since they have been taken into
consideration when developing the general and particular requirements for the IEC 60335 series of standards. For

example, in the case of temperature requirements for surfaces on many appliances, generic standards, such as
ISO 13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

Individual countries may wish to consider the application of the standard, as far as is reasonable, to
appliances not mentioned in a part 2, and to appliances designed on new principles. In this case
consideration should be given to defining normal operation, specifying the classification of the
appliance according to Clause 6 and specifying whether the appliance is operated attended or
unattended. Consideration should also be given to particular categories of likely users and to related
specific risks such as access to live parts, hot surfaces or hazardous moving parts.
An appliance that complies with the text of this standard will not necessarily be considered to
comply with the safety principles of the standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.

An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of
the requirements and, if found to be substantially equivalent, may be considered to comply
with the standard.

NOTE 4 Standards dealing with non-safety aspects of household appliances are

— |EC standards published by TC 59 concerning methods of measuring performance;

— CISPR 11, CISPR 14-1, IEC 61000-3-2 and IEC 61000-3-3 concerning electromagnetic emissions;

— CISPR 14-2 concerning electromagnetic immunity;

— |EC standards published by TC 111 concerning environmental matters.

As) This European amendment A15 supplements or modifies the corresponding clauses of
EN 60335-1:2012+A11:2014+A13:2017+A1:2019+A14:2019+A2:2019.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 1: General requirements 0('(\\

1 Scope (\a'ga

C) This European Standard deals with the safety cicdal appliances for household environment
and commercial purposes, their rate vl Ing not more than 250 V for single-phase and
480 V for others.

NOTE 1 Battery-operated apgli rﬁ@d‘other d.c. supplied appliances are within the scope of this standard.
Dual supply appliances, % ns-supplied or battery-operated, are regarded as battery-operated

appliances when operated in tfie battery mode.

NOTE Z1 Examples of appliance for household environment are appliances for typical housekeeping functions
used in the household environment that may also be used by non expert users for typical housekeeping functions:
* in shops, offices and other similar working environments;

e in farm houses;

* by clients in hotels, motels and other residential type environments;

e in bed and breakfast type environments.

NOTE Z2 Household environment includes the dwelling and its associated buildings, the garden, etc.

Appliances and machines intended to be used by expert or trained users in shops, in light
industry and on farms, and appliances and machines which are declared to be for commercial
use by lay persons are within the scope of this standard.

Additional requirements for such appliances are given in Annex ZE.
NOTE 2 Void (A¢1].

NOTE Z3 Examples of such appliances and machines are catering equipment, cleaning machines for commercial
use, and appliances for hairdressers.

NOTE Z4 Criteria applied for the allocation of products covered by standards in the EN 60335 series under either
the Low Voltage Directive (LVD) or the Machinery Directive (MD) are given for information in Annex ZF.

This standard deals with the reasonably foreseeable hazards presented by appliances and machines
that are encountered by all persons.

However, in general, it does not take into account:

¢ children playing with the appliance;

o the use of the appliance by very young children;

* the use of the appliance by young children without supervision.

It is recognized that very vulnerable people may have needs beyond the level addressed in this standard.

NOTE 3 Attention is drawn to the fact that

— for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements may
be necessary;

— in many countries additional requirements are specified by the national health authorities, the national authorities
responsible for the protection of labour, the national water supply authorities and similar authorities.

NOTE 4 This standard does not apply to

— appliances intended exclusively for industrial purposes;

— appliances intended to be used in locations where special conditions prevail, such as the presence of a corrosive
or explosive atmosphere (dust, vapour or gas);

— audio, video and similar electronic apparatus (IEC 60065);

— appliances for medical purposes (IEC 60601);

-~ hand-held motor-operated electric tools (IEC 60745);

—~  personal computers and similar equipment (IEC 60950-1);

—  transportable motor-operated electric tools (IEC 61029).(C]
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edi%

of the referenced document (including any amendments) applies. 0
IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance ‘C)

IEC 60061-1, Lamp caps and holders together with gauges f control of

interchangeability and safety — Part 1: Lamp caps \S

Amendment 1 (2005)1)
IEC 60068-2-2, Environmental testing — Part 2-2

IEC 60065:2001, Audio, video and similar electronic appqr«aﬁgw requirements

€ Tesf B: Dry heat

IEC 60068-2-31, Environmental testj 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type

spe
IEC 60068-2-75, Environ é@strng Part 2-75: Tests — Test Eh: Hammer tests

IEC 60068-2-78, Envfronmenta." testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state

IEC/TR 60083:[w 2015 (ul, Plugs and socket-outlets for domestic and similar general use
standardized in member countries of IEC
IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

Amendment 1 (2009)2)
IEC 60127 (all parts), Miniature fuses

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60238, Edison screw lampholders

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 V

IEC 60252-1, AC motor capacitors — Part 1: General — Performance, testing and rating — Safety
requirements — Guide for installation and operation

IEC 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes

IEC 60320-1, Appliance couplers for household and similar general purposes — Part 1:
General requirements

IEC 60320-2-2, Appliance couplers for household and similar general purposes — Part 2-2:
Interconnection couplers for household and similar equipment

IEC 60320-2-3, Appliance coupler for household and similar general purposes — Part 2-3:
Appliance coupler with a degree of protection higher than IPX0

IEC 60384-14:2005, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IEC 60417, Graphical symbols for use on equipment

IEC 60445:2010, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations a d conductors

IEC 60529:1989, Degrees of protection provided by enclosures (IP  Code)
Amendment 1 (1999)3)

1) There exists a consolidated edition 7.1 (2005) that includes edition 7 and its Amendment 1.
2) There exists a consolidated edition 4.1 (2009) that includes edition 4 and its Amendment 1.

3) There exists a consolidated edition 2.1 (2001) that includes edition 2 and its Amendment 1.
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IEC 60598-1:2008, Luminaires — Part 1: General requirements and tests

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests gc\
IEC 60664-3:2003, Insulation coordination for equipment within low-voltage sysr QQ
Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low vﬁ\t}gstems — Part 4:
Consideration of high-frequency voltage stress g
IEC 60691, Thermal-links — Requirements and appli M

IEC 60695-2-11:2000, Fire hazard testmg — ?1 Glowing/hot wire based test methods —
Glow-wire flammability test method ucts

IEC 60695-2-12, Fire hazar — Part 2-12: Glowing/hot wire based test methods —
Glow-wire flammability te d for materials

IEC 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot wire based test methods —
Glow-wire ignitability test method for materials

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60695-11-5:2004, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60730-1:1999, Automatic electrical controls for household and similar use — Part 1:
General requirements

Amendment 1 (2003)

Amendment 2 (2007)4)

IEC 60730-2-8:2000, Automatic electrical controls for household and similar use — Part 2-8:
Particular requirements for electrically operated water valves, including mechanical
requirements

Amendment 1 (2002)5)

IEC 60730-2-9:2008%), Automatic electrical controls for household and similar use — Part 2-9:
Particular requirements for temperature sensing controls

IEC 60730-2-10, Automatic electrical controls for household and similar use — Part 2-10:
Particular requirements for motor-starting relays

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Generic
specification

IEC 60906-1, IEC system of plugs and socket-outlets for household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1. General requrrements and
particular requirements for clamping units for conductors from 0,2 mm?® up to 35 mm’
(included)

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

4) There exists a consolidated edition 3.2 (2007) that includes edition 3 and its Amendment 1 and Amendment 2.

5) There exists a consolidated edition 2.1 (2003) that includes edition 2 and its Amendment 1.
6) There exists a consolidated edition 3.1 (2011) that includes edition 3:2008 and its Amendment 1:2011.
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IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurem \
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Tesfmgae&auremem

techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — F’arr (i, ng and measurement
techniques — Immumty to conducted disturbances, ind requency fields
IEC 61000-4-11:2004, Electromagnetic compatiki tyQE - Parr 4-11: Testing and measure-

ment techniques — Voltage dips, short inte ‘and voltage variations immunity tests

i

measurement techniquese— sks and interharmonics including mains signalling at a.c.
power port, low frequenc ity tests

Amendment 1 (2009)7)

IEC 61000-4-13:2002, E!ectrom@ mpatibility (EMC) — Part 4-13: Testing and

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) - Part 4-34: Testing and
measurement techniques - Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current more than 16 A per phase

Amendment 1 (2009)

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements
Amendment 1 (2001)
Amendment 2 (2007)8)

IEC 61180-1, High-voltage test techniques for low-voltage equipment — Part 1: Definitions,
test and procedure requirements

IEC 61180-2, High-voltage techniques for low-voltage equipment — Part 2: Test equipment

IEC 61558-1:2005, Safety of power transformers, power supply units and similar products —
Part 1: General requirements and tests
Amendment 1(2009)9)

IEC 61558-2-6:2009, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety
isolating transformers and power supply units incorporating safety isolating transformers

IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mode
power supply units and transformers for switch mode power supply units

IEC 62477-1, Safety requirements for power electronic converter systems and equipment —
Part 1: General

IEC 62821-1, Electric cables — Halogen-free, low smoke, thermoplastic insulated and sheathed
cables of rated voltages up to and including 450/750 V — Part 1: General requirements

IEC 61770, Electric appliances connected to the water mains — Avoidance of backsiphonage
and failure of hose-sets

Text deleted

7) There exists a consolidated edition 1.1 (2009) that includes edition 1 and its Amendment 1.
8) There exists a consolidated edition 3.2 (2008) that includes edition 3 and its Amendment 1 and Amendment 2.

9) There exists a consolidated edition 2.1 (2009) that includes edition 2 and its Amendment 1.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 -6 -
© IEC 2016

%2 1SO 178:2010, Plastics — Determination of flexural properties
ISO 178:2010/AMD 1:2013
ISO 179-1:2010, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented im \
test (a
ISO 180:2000, Plastics — Determination of I1zod impact strength 6
ISO 180:2000/AMD 1:2006 ge
ISO 180:2000/AMD 2:2013
ISO 527 (all parts), Plastics — Determination of tensile properties ¢
ISO 2768-1, General tolerances — Part 1: Tolerances for !m Mfar dimensions without
individual tolerance indications

I%2 1SO 4892-1:1999, Plastics — Me{hods fex faborafory light sources — Part 1: General
guidance
ISO 4892-2:2013, Plastics ﬁ'@; xposure to laboratory light sources — Part 2: Xenonarc lamps ¢
ISO 7000:2004, Graphical s% or use on equipment — Index and synopsis

[52 ISO 8256:2004, Plastics — Determination of tensile-impact strength
ISO 9772:2001, Cellular plastics — Determination of horizontal burning characteristics of small
specimens subjected to a small flame
Amendment 1 (2003)
ISO 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimens in contact
with a small-flame ignition source
Text deleted

Text deleted

I[C)EN 62233, Measurement methods for electromagnetic fields of household appliances and
similar apparatus with regard to human exposure (IEC 62233)

EN 41003, Particular safety requirements for equipment to be connected to telecommunication
networks and/or a cable distribution system

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
NOTE 1 An Index of the defined terms is provided at the end of this publication.
NOTE 2 When the terms “voltage” and “current” are used, they are r.m.s. values, unless otherwise specified.

3.1 Definitions relating to physical characteristics

When the term “appliance” is used, it is intended to cover appliances and/or machines for
household use and appliances and/or machines for commercial use.{Cl

3.1.1
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2

rated voltage range

voltage range assigned to the appliance by the manufacturer, expressed by its lower and
upper limits

3.1.3

working voltage

maximum voltage to which the part under consideration is subjected when the appliance is
supplied at its rated voltage and operating under normal operation, with controls and
switching devices positioned so as to maximize the value

NOTE 1 Working voltage takes into account resonant voltages.
NOTE 2 When deducing the working voltage, the effect of transient voltages is ignored.
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3.14

rated power input

power input assigned to the appliance by the manufacturer

NOTE |If no power input is assigned to the appliance, the rated power input for heating appliances@\

combined appliances is the power input measured when the appliance is supplied at rated voltage an
under normal operation

3.1.5 65 .
rated power input range \)
,@&ssed by its lower and

power input range assigned to the appliance by the manufacturer
upper limits 6,’

3.1.6 G\(\\(\

rated current
current assigned to the appliance by facturer

NOTE If no current is assigned to the agpﬁ tife rated current is
n

— for heating appliances, th cuﬁ |dlated from the rated power input and the rated voltage;
— for motor-operated appli¥ a combined appliances, the current measured when the appliance is

supplied at rated voltage and operated under normal operation.

3.1.7
rated frequency
frequency assigned to the appliance by the manufacturer

3.1.8

rated frequency range

frequency range assigned to the appliance by the manufacturer, expressed by its lower and
upper limits

3.1.9

normal operation

conditions under which the appliance is operated in normal use when it is connected to the
supply mains

3.1.10

rated impulse voltage

voltage derived from the rated voltage and the overvoltage category of the appliance,
characterizing the specified withstand capability of its insulation against transient over-
voltages

3.1.11
dangerous malfunction
unintended operation of the appliance that may impair safety

3.1.12

remote operation

control of an appliance by a command that can be initiated out of sight of the appliance using
means such as telecommunications, sound controls or bus systems

NOTE An infra-red control by itself is not considered one used for remote operation. However, it may be
incorporated as part of a system such as a telecommunication, sound control or bus system.

3.2 Definitions relating to means of connection

3.21

supply leads

set of wires intended for connecting the appliance to fixed wiring and accommodated in a
compartment within or attached to the appliance

3.2.2

interconnection cord

external flexible cord between two parts of an appliance, provided as part of a complete appliance
for purposes other than connection to the supply mains

NOTE In battery-operated appliances, if the battery is placed in a separate box, the flexible lead or flexible
cord connecting the box with the appliance is considered to be an interconnection cord.
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3.23
supply cord
flexible cord, for supply purposes, that is fixed to the appliance

3.2.4 GO((\\

type X attachment 6 .
method of attachment of the supply cord such that it can easily be replaceQe

NOTE The supply cord may be specially prepared and only available from the turer or its service agent.
A specially prepared cord may include a part of the appliance.

“\O~
W\
3.25
type Y attachment ‘G

method of attachment of the supply go that any replacement is intended to be made
by the manufacturer, its service agg tﬁ ilar qualified person

3.2.6 \(\\\Q )
type Z attachment
method of attachment of the supply cord such that it cannot be replaced without breaking or

destroying the appliance

3.3 Definitions relating to protection against electric shock

3.31
basic insulation
insulation applied to live parts to provide basic protection against electric shock

3.3.2

supplementary insulation

independent insulation applied in addition to basic insulation, in order to provide protection
against electric shock in the event of a failure of basic insulation

3.3.3
double insulation
insulation system comprising both basic insulation and supplementary insulation

3.34

reinforced insulation

single insulation applied to live parts, that provides a degree of protection against electric
shock equivalent to double insulation under the conditions specified in this standard

NOTE It is not implied that the insulation is one homogeneous piece. The insulation may comprise several layers
which cannot be tested singly as supplementary insulation or basic insulation.

3.3.5

functional insulation

insulation between conductive parts of different potential which is necessary only for the
proper functioning of the appliance

3.3.6

protective impedance

impedance connected between live parts and accessible conductive parts of class Il
constructions so that the current, in normal use and under likely fault conditions in the
appliance, is limited to a safe value

3.3.7

class 0 appliance

appliance in which protection against electric shock relies upon basic insulation only, there
being no means for the connection of conductive accessible parts, if any, to the protective
conductor in the fixed wiring of the installation, reliance in the event of a failure of the basic
insulation being placed upon the environment

NOTE Class 0 appliances have either an enclosure of insulating material which may form a part or the whole of
the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insulation. If an
appliance with an enclosure of insulating material has provision for earthing internal parts, it is considered to be a
class | appliance or class 0l appliance.
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3.3.8

class 0l appliance

appliance having at least basic insulation throughout and incorporating an earthing terminal
but having a supply cord without earthing conductor and a plug without earthing contact \

3.3.9

class | appliance 66 *
appliance in which protection against electric shock does not rely insulation only
but which includes an additional safety precaution, in that condl.% ccessnble parts are
connected to the protective earthing conductor in the fixgd he installation in such a
way that conductive accessible parts cannot becow\\ﬁ the event of a failure of the
basic insulation

NOTE This provision includes a protective eT j tor in the supply cord.

3.3.10

class Il appliance \ﬁ}n

appliance in which protec against electric shock does not rely on basic insulation only
but in which additional safety precautions are provided, such as double insulation or
reinforced insulation, there being no provision for protective earthing or reliance upon
installation conditions

NOTE 1 Such an appliance may be of one of the following types:

— an appliance having a durable and substantially continuous enclosure of insulating material which envelops all
metal parts, with the exception of parts, such as nameplates, screws and rivets, which are isolated from live
parts by insulation at least equivalent to reinforced insulation; such an appliance is called an insulation-
encased class Il appliance;

— an appliance having a substantially continuous metal enclosure, in which double insulation or reinforced
insulation is used throughout; such an appliance is called a metal-encased class Il appliance;

— an appliance which is a combination of an insulation-encased class Il appliance and a metal-encased class Il
appliance.

NOTE 2 The enclosure of an insulation-encased class Il appliance may form a part or the whole of the
supplementary insulation or of the reinforced insulation_

Text deleted

3.3.11

class Il construction

part of an appliance for which protection against electric shock relies upon double insulation
or reinforced insulation

3.3.12

class Ill appliance

appliance in which protection against electric shock relies on supply at safety extra-low
voltage and in which voltages higher than those of safety extra-low voltage are not
generated

NOTE Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.

3.3.13

class lll construction

part of an appliance for which protection against electric shock relies upon safety extra-low
voltage and in which voltages higher than those of safety extra-low voltage are not
generated

NOTE Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.
%) Text deleted &

3.3.14

clearance

shortest distance in air between two conductive parts or between a conductive part and the
accessible surface
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3.3.15

creepage distance

shortest distance along the surface of insulation between two conductive parts or between a
conductive part and the accessible surface 0(.(\\

3.3.16
battery-operated appliance a
appliance deriving its energy from batteries enabling the appliance to perf % ended function

without a mains connection (il
29
3.4 Definitions relating to extra-low voltage \(\

3.41

extra-low voltage ‘

voltage supplied from a source WI pliance that does not exceed 50 V between
conductors and between condé earth when the appliance is supplied at rated

voltage \\
3.4.2 :

safety extra-low voltage

voltage not exceeding 42 V between conductors and between conductors and earth, the no-

load voltage not exceeding 50 V

When safety extra-low voltage is obtained from the supply mains, it is to be through a
safety isolating transformer or a convertor with separate windings, the insulation of which
complies with double insulation or reinforced insulation requirements.

NOTE 1 The voltage limits specified are based on the assumption that the safety isolating transformer is
supplied at its rated voltage.

NOTE 2 Safety extra-low voltage is also known as SELV.

3.4.3

safety isolating transformer

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

3.4.4

protective extra-low voltage circuit

earthed circuit operating at safety extra-low voltage which is separated from other circuits
by basic insulation and protective screening, double insulation or reinforced insulation

NOTE 1 Protective screening is the separation of circuits from live parts by means of an earthed screen.

NOTE 2 A protective extra-low voltage circuit is also known as a PELV circuit.

3.5 Definitions relating to types of appliances

3.5.1

portable appliance

appliance that is intended to be moved while in operation or an appliance, other than a fixed
appliance, having a mass less than 18 kg

3.5.2
hand-held appliance
portable appliance intended to be held in the hand during normal use

3.5.3
stationary appliance
fixed appliance or an appliance which is not a portable appliance

3.5.4

fixed appliance

appliance that is intended to be used while fastened to a support or while secured in a
specific location
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3.5.5
built-in appliance
fixed appliance intended to be installed in a cabinet, in a prepared recess in a wall or in a\

similar location (.(\
3.5.6 G

.
heating appliance 66
appliance incorporating heating elements but without any motor a'\)

3.5.7 ‘\(\6.’

motor-operated appliance

appliance incorporating motors but without an t ;Iement
NOTE Magnetically driven appliances are‘*\ \ to be motor-operated appliances.
3.5.8 \(\\\9 *

combined appliance
appliance incorporating heating elements and motors

3.6 Definitions relating to parts of an appliance

3.6.1

non-detachable part

part that can only be removed or opened with the aid of a tool or a part that fulfils the test of
22.11

3.6.2

detachable part

part that can be removed or opened without the aid of a tool, a part that is removed or
opened in accordance with the instructions for use, even if a tool is needed for removal, or a
part that does not fulfil the test of 22.11

NOTE 1 If for installation purposes a part has to be removed, this part is not considered to be detachable even if
the instructions state that it is to be removed.

NOTE 2 Components that can be removed without the aid of a tool are considered to be detachable parts.

3.6.3

accessible part

part or surface that can be touched by means of test probe B[C)and probe 18 (Clof IEC 61032,
and if the part or surface is metal, any conductive part connected to it

NOTE Accessible non-metallic parts with conductive coatings are considered to be accessible metal parts.

3.6.4

live part

conductor or conductive part intended to be energized in normal use, including a neutral
conductor but, by convention, not a PEN conductor

NOTE 1 Parts, accessible or not, complying with 8.1.4 are not considered to be live parts.

NOTE 2 A PEN conductor is a protective earthed neutral conductor combining the functions of both a protective
conductor and a neutral conductor.

3.6.5

tool

screwdriver, coin or any other object that may be used to operate a screw or similar fixing
means
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3.6.6

small part

part, where each surface lies completely within a circle of 15 mm diameter, or a part where
some of the surface lies outside a 15 mm diameter circle but in such a way that it is \
possible to fit a circle of 8 mm diameter on any of the surfaces «\

NOTE A part that is too small to grip and at the same time to be able to apply the glo Ps shown in
example A in Figure 5. A part that is large enough to grip but that is too small to be abl he glow-wire tip
is shown in example B in Figure 5. A part that is not a small part is shown in examS a e 5.

I©) 3.6.7

battery box Qﬁ
separate compartment for containing the batteries tha |s€9 able from the appliance 1]

[23.6.8
detachable power supply part

part of the appliance the outpl.y‘i\'l@'ig\\\s intended to be detachable from the class lll construction

part of the appliance X\

Note 1 to entry: Means of detachment are a flexible cord and connector or an appliance outlet fitted to the detachable power
supply part.

Note 2 to entry: A detachable power supply part is also referred herein after as a detachable power supply unit or
detachable supply unit.

3.7 Definitions relating to safety components

3.71

thermostat

temperature-sensing device, the operating temperature of which may be either fixed or
adjustable and which during normal operation keeps the temperature of the controlled part
between certain limits by automatically opening and closing a circuit

3.7.2

temperature limiter

temperature-sensing device, the operating temperature of which may be either fixed or
adjustable and which during normal operation operates by opening or closing a circuit when
the temperature of the controlled part reaches a predetermined value

NOTE A temperature limiter does not make the reverse operation during the normal duty cycle of the appliance.
It may or may not require manual resetting.

3.7.3

thermal cut-out

device which during abnormal operation limits the temperature of the controlled part by
automatically opening the circuit, or by reducing the current, and is constructed so that its
setting cannot be altered by the user

3.7.4

self-resetting thermal cut-out

thermal cut-out that automatically restores the current after the relevant part of the appliance
has cooled down sufficiently

3.7.5

non-self-resetting thermal cut-out

thermal cut-out that requires a manual operation for resetting, or replacement of a part, in
order to restore the current

NOTE Manual operation includes disconnection of the appliance from the supply mains.

3.7.6

protective device

device, the operation of which prevents a hazardous situation under abnormal operation
conditions

3.7.7
thermal link
thermal cut-out which operates only once and requires partial or complete replacement
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3.7.8

intentionally weak part

part intended to rupture under conditions of abnormal operation to prevent the occurrence of a
condition which could impair compliance with this standard (.(\\

NOTE Such a part may be a replaceable component, such as a resistor or a capacitor, or a par anonent
to be replaced, such as an inaccessible thermal link incorporated in a motor. :

3.8 Definitions relating to miscellaneous matters g

381 _ \(\\\'\

all-pole disconnection

disconnection of both supply conductors smgle initiating action or, for multi-phase
appliances, disconnection of all sup tors by a single initiating action

NOTE For multi-phase appllaqce“@ a[ conductor is not considered to be a supply conductor.

3.8.2

off position
stable position of a switching device in which the circuit controlled by the switch is
disconnected from its supply or, for electronic disconnection, the circuit is de-energized

NOTE The off position does not imply an all-pole disconnection.

3.8.3

visibly glowing heating element

heating element that is partly or completely visible from the outside of the appliance and has
a temperature of at least 6560 °C when the appliance has been operated under normal
operation at rated power input until steady conditions have been established

3.8.4

PTC heating element

element intended for heating consisting mainly of positive temperature coefficient resistors
that are thermally sensitive and have a rapid non-linear increase in resistance when the
temperature is raised through a particular range

3.8.5

user maintenance

any maintenance operation stated in the instructions for use, or marked on the appliance, that
the user is intended to perform

3.9 Definitions relating to electronic circuits

3.9.1

electronic component

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

NOTE Neon indicators are not considered to be electronic components.

3.9.2
electronic circuit
circuit incorporating at least one electronic component

3.9.3
protective electronic circuit
electronic circuit that prevents a hazardous situation under abnormal operating conditions

NOTE Parts of the circuit may also be used for functional purposes.
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3.Z21

children
young persons comprising very young children, young children and older children

322 GO((\\

very young children 6
young persons aged from 0 up to and including 3 years ge

323 ,ga.

young children (\
young persons older than 3 years and younger than 8 yeﬁ\\

3.2.4 N
older children \
young persons aged from 8 ye @te d including 14 years

3.Z.5

vulnerable people

persons having reduced physical, sensory or mental capabilities (e.g. partially disabled, elderly having
some reduction in their physical and mental capabilities), or lack of experience and knowledge (e.g. older
children)

3.26
very vulnerable people
persons having very extensive and complex disabilities

3.2.7

use of the appliance

all actions required to have the appliance perform its intended function, such as plugging in, switching
on, using, regulating, cleaning the appliance or performing user maintenance

NOTE Z1 Children are not expected to perform cleaning or user maintenance of the appliance, very young children
are not expected to use appliances, young children are not expected to use appliances safely unless continuous
supervision is given, older children and vulnerable people can use appliances safely after they have been given
appropriate supervision or instruction concerning use of the appliance.

NOTE 22 Very vulnerable people are not expected to use appliances safely unless continuous supervision is given
or appliances are adapted accordingly with arrangements beyond the scope of this standard.(Cl

4 General requirement

Appliances shall be constructed so that in normal use, they function safely so as to cause no
danger to persons or surroundings, even in the event of carelessness that may occur in
normal use.

In general, this principle is achieved by fulfilling the relevant requirements specified in this
standard and compliance is checked by carrying out all the relevant tests.
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Text deleted (il
5 General conditions for the tests (,(\\

Unless otherwise specified, the tests are carried out in accordance with this clau% ‘G

5.1 Tests according to this standard are type tests. a'\)g

-
.

e@gt shall withstand all the relevant tests.
70, 22.11 and 22.18) to 26, 28, 30 and 31
e test of 22.3 is carried out on a new appliance.

NOTE Routine tests are described in Annex A.

5.2 The tests are carried out on a single appli

However, the tests of Clauses 20, 22 (ex

may be carried out on separate appk
.

NOTE 1 Additional samples ‘Qu‘ired if the appliance has to be tested under different conditions, for
example if it can be supplied wi jvereht voltages.

If an intentionally weak part becomes open circuit during the tests of Clause 19, an additional appliance may be
needed.

The testing of components may require the submission of additional samples of these components.

If the test of Annex C has to be carried out, six samples of the motor are needed.

If the test of Annex D has to be carried out, an additional appliance may be used.

If the tests of Annex G are carried out, four additional transformers are needed.

If the tests of Annex H are carried out, three switches or three additional appliances are needed.

NOTE 2 The cumulative stress resulting from successive tests on electronic circuits is to be avoided. It may be
necessary to replace components or to use additional samples. The number of additional samples should be kept
to a minimum by an evaluation of the relevant electronic circuits.

NOTE 3 |If an appliance has to be dismantled in order to carry out a test, care is to be taken to ensure that it is

reassembled as originally supplied. In case of doubt, subsequent tests may be carried out on a separate sample.

5.3 The tests are carried out in the order of the clauses. However, the test of 22.11 on
the appliance at room temperature is carried out before the tests of Clause 8. The tests of
Clause 14 and 21.2 and 22.24 are carried out after the tests of Clause 29. The test of 19.14 is
carried out before the tests of 19.11.

If it is evident from the construction of the appliance that a particular test is not applicable, the
test is not carried out.

5.4 When testing appliances that are also supplied by other energies such as gas, the
influence of their consumption has to be taken into account.

5.5 The tests are carried out with the appliance or any movable part of it placed in the most
unfavourable position that may occur in normal use.

5.6 Appliances provided with controls or switching devices are tested with these controls or
devices adjusted to their most unfavourable selting, if the setting can be altered by the user.

NOTE 1 If the adjusting means of the control is accessible without the aid of a tool, this subclause applies
whether the setting can be altered by hand or with the aid of a tool. If the adjusting means is not accessible
without the aid of a tool and if the setting is not intended to be altered by the user, this subclause does not apply.

NOTE 2 Adequate sealing is regarded as preventing alteration of the setting by the user.
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For appliances fitted with a voltage selector switch, unless otherwise specified, the tests are
carried out with the switch in the position corresponding to the rated voltage value used for
the tests.

5.7 The tests are carried out in a draught-free location at an ambient rempee@(s\

20°C £5°C.

If the temperature attained by any part is limited by a temper gve device or is
influenced by the temperature at which a change of state r example when water
boils, the ambient temperature is maintained at 23 c'C %se of doubt.

5.8 Test conditions relating to frequew
5.8.1 Appliances for a.c. onl with a.c. at rated frequency, and those for a.c. and

d.c. are tested at the mon ﬁébie supply.

Appliances for a.c. that are not marked with rated frequency or are marked with a rated
frequency range of 50 Hz to 60 Hz are tested with either 50 Hz or 60 Hz, whichever is the
more unfavourable.

5.8.2 Appliances having more than one rated voltage are tested on the basis of the most
unfavourable voltage.

For motor-operated appliances, and combined appliances, marked with a rated voltage
range, when it is specified that the supply voltage is equal to the rated voltage multiplied by
a factor, the appliance is supplied at

— the upper limit of the rated voltage range muiltiplied by this factor, if greater than 1;
— the lower limit of the rated voltage range multiplied by this factor, if smaller than 1.

When a factor is not specified, the supply voltage is the most unfavourable within the rated
voltage range.

NOTE 1 If a heating appliance has a rated voltage range, the upper limit of the voltage range will usually be the
most unfavourable voltage within the range.

NOTE 2 For motor-operated appliances, combined appliances and appliances having more than one rated
voltage or rated voltage range, it may be necessary to make some of the tests at the minimum, the mean and the
maximum values of the rated voltage or the rated voltage range in order to establish the most unfavourable
voltage.

5.8.3 For heating appliances, and combined appliances, marked with a rated power
input range, when it is specified that the power input is equal to the rated power input
multiplied by a factor, the appliance is operated at

— the upper limit of the rated power input range multiplied by this factor, if greater than 1;
— the lower limit of the rated power input range multiplied by this factor, if smaller than 1.

When a factor is not specified, the power input is the most unfavourable within the rated
power input range.

5.8.4 For appliances marked with a rated voltage range and rated power input
corresponding to the mean of the rated voltage range, when it is specified that the power
input is equal to rated power input multiplied by a factor, the appliance is operated at

— the calculated power input corresponding to the upper limit of the rated voltage range
multiplied by this factor, if greater than 1;
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— the calculated power input corresponding to the lower limit of the rated voltage range
multiplied by this factor, if smaller than 1.

When a factor is not specified, the power input corresponds to the power input at the W\

unfavourable voltage within the rated voltage range. GO
5.9 When alternative heating elements or accessories are made availa % ‘appﬁance
manufacturer, the appliance is tested with those elements or accessq h give the most

unfavourable results. .

5.10 The tests are carried out on the appﬁanm\g}ppﬁed. However, an appliance
constructed as a single appliance but supplied i Nuniber of units is tested after assembly in
accordance with the instructions provided appliance.

2 A class lll construction part of the_ap fx is tested connected to its detachable power supply
part taking into account thegi & provided with the appliance.

Built-in appliances and Nxed appliances are installed in accordance with the instructions
provided with the appliance before testing.

5.11 Appliances intended to be connected to fixed wiring by means of a flexible cord are
tested with the appropriate flexible cord connected to the appliance.

5.12 For heating appliances and combined appliances, when it is specified that the
appliance has to operate at a power input multiplied by a factor, this applies only to heating
elements without appreciable positive temperature coefficient of resistance.

For heating elements with appreciable positive temperature coefficient of resistance, other
than PTC heating elements, the supply voltage is determined by supplying the appliance at
rated voltage until the heating element reaches its operating temperature. The supply voltage
is then rapidly increased to the value necessary to give the power input required for the
relevant test, this value of the supply voltage being maintained throughout the test.

NOTE In general, the temperature coefficient is considered to be appreciable if, at rated voltage, the power input
of the appliance in cold condition differs by more than 25 % from the power input at operating temperature.

5.13 The tests for appliances with PTC heating elements and for heating appliances and
combined appliances where the heating elements are supplied via a switch mode power supply are
carried out at a voltage corresponding to the specified power input.

When a power input greater than the rated power input is specified, the factor for multiplying
the voltage is equal to the square root of the factor for multiplying the power input.

5.14 |If class 0l appliances or class | appliances have accessible metal parts that are not
earthed and are not separated from live parts by an intermediate metal part that is earthed,
such parts are checked for compliance with the appropriate requirements specified for class Il
construction.

If class 0l appliances or class | appliances have accessible non-metallic parts, such parts
are checked for compliance with the appropriate requirements specified for class Il
construction unless these parts are separated from live parts by an intermediate metal part
that is earthed.

NOTE Guidance is given in Annex P for enhanced requirements that may be used to ensure an acceptable level
of protection against electrical and thermal hazards for particular types of appliances used in an installation without
a protective earthing conductor in countries that have warm damp equable climates.

5.15 |If appliances have parts operating at safety extra-low voltage, such parts are checked
for compliance with the appropriate requirements specified for class Il construction.
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5.16 When testing electronic circuits, the supply is to be free from perturbations from
external sources that can influence the results of the tests.

5.17 Appliances powered by rechargeable batteries that are recharged in the applianc \
tested in accordance with Annex B. ({i

Battery-operated appliances powered by batteries that are non-rechargeable or n re ed in
the appliance are tested in accordance with Annex S. (il

5.18 If linear and angular dimensions are specified without a a&)g I1ISO 2768-1 is
applicable.

5.19 If a component or part of the appliance has Qaesertmg feature and a non-
self-resetting feature and if the non-self-rese ture is not required in order to comply

with the standard, then appliances incor §uch a component or part shall be tested
with the non-self-resetting feature‘

6 Classification Q
6.1 Appliances shall be ; f one of the following classes with respect to protection against
electric shock:

[C) Text deleted (C] class |, class Il, class Ill.

If an appliance consists of a part of class lll construction and a detachable power supply
part, the complete appliance is classified as a class | appliance or class Il appliance in
accordance with the classification applicable to its detachable power supply part.

Compliance is checked by inspection and by the relevant tests.

6.2 Appliances shall have the appropriate degree of protection against harmful ingress of
water.

Compliance is checked by inspection and by the relevant tests.

NOTE The degrees of protection against harmful ingress of water are given in IEC 60529.
7 Marking and instructions

7.1 Appliances shall be marked with the

— rated voltage or rated voltage range in volts;

— symbol for nature of supply, unless the rated frequency is marked:;

— rated power input in watts or rated current in amperes;

— name, trade mark or identification mark of the manufacturer or responsible vendor;
— model or type reference;

— symbol IEC 60417-5172 (2003-02) for class Il appliances only;

— IP number according to degree of protection against ingress of water, other than IPX0;

I2 — symbol IEC 60417-5180 (2003-02), for class Il appliances. This marking is not necessary for
appliances operated only by batteries (primary batteries or secondary batteries recharged outside
of the appliance) or appliances powered by rechargeable batteries recharged in the appliance.

IC) The marking of rated voltage or rated voltage range, for appliances intended to be connected to the
supply mains, shall cover:

- 230 V for single-phase appliances;

- 400 V for multi-phase appliances.

NOTE 1 The first numeral of the IP number need not be marked on the appliance.

NOTE 2 Additional markings are allowed provided they do not give rise to misunderstanding.

NOTE 3 If components are marked separately, the marking of the appliance and that of the components is to be
such that there can be no doubt with regard to the marking of the appliance itself.

NOTE 4 If the appliance is marked with rated pressure, the units used may be bars but only together with pascals
and placed in brackets.
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I%) Class Il appliances and class Ill appliances incorporating a functional earth shall be marked
with the symbol IEC 60417-5018 (2011-07).

The enclosure of electrically-operated water valves incorporated in external hose-sets \
connection of an appliance to the water mains shall be marked with symbol IEC 60417 @
(2002-10) if their working voltage exceeds extra-low voltage. 6 G

7.2 Stationary appliances for multiple supply shall be markecgm substance of the
following:

Compliance is checked by inspection.

Warning: Before obtaining access to termmals cwcwts must be disconnected.
This warning shall be placed in the wmmt rmmal cover.
Compliance is checked by ms i®
7.3 Appliances having Q of rated values and which can be operated without

adjustment throughout the ange shall be marked with the lower and upper limits of the range
separated by a hyphen.

NOTE 1 Example: 115-230 V: The appliance is suitable for any value within the marked range (a curling iron with
a PTC heating element or an appliance incorporating an input switch mode power supply).

Appliances having different rated values and which have to be adjusted for use at a particular
value by the user or installer shall be marked with the different values separated by an
obligue stroke.

NOTE 2 Example: 115/230 V: The appliance is only suitable for the marked values (a shaver with a selector
switch).

NOTE 3 This requirement is also applicable to appliances with provision for connection to both single-phase and
multi-phase supplies.

Example: 230 V= /400 V 3N ~~: The appliance is only suitable for the voltage values indicated, 230 V ~obeing for
single-phase, a.c. operation and 400 V 3N ~_for three-phase, a.c. with neutral operation (an appliance with terminals for

both supplies).

Compliance is checked by inspection.

7.4 If the appliance can be adjusted for different rated voltages or rated frequencies, the
voltage or the frequency to which the appliance is adjusted shall be clearly discernible. If frequent
changes in voltage setting or frequency setting are not required, this requirement is considered to
be met if the rated voltage or rated frequency to which the appliance is to be adjusted can be
determined from a wiring diagram fixed to the appliance

NOTE The wiring diagram may be on the inside of a cover that has to be removed to connect the supply
conductors. It is not to be on a label loosely attached to the appliance.

Compliance is checked by inspection.

7.5 For appliances marked with more than one rated voltage or with one or more rated
voltage ranges, the rated power input or rated current for each of these voltages or ranges
shall be marked. However, if the difference between the limits of a rated voltage range does
not exceed 10 % of the arithmetic mean value of the range, the marking for rated power
input or rated current may be related to the arithmetic mean value of the range.

The upper and lower limits of the rated power input or rated current shall be marked on the
appliance so that the relation between input and voltage is clear.

Compliance is checked by inspection.

7.6 When symbols are used, they shall be as follows
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3N ™~

_===_ [symbol IEC 60417- 5016

(2002-10)] .
Y

[symbol IEC 60417- 5031
(2002-10)]

[symbol IEC 60417- 5032
(2002-10)]

[symbol IEC 60417- 5032-1

(2002-10)]

[symbol IEC 60417- 5032-2

(2002-10)]

- 20 -

direct current

alternating current

00“\\

S-
three-phase alternating wge
QO
three-p@{\&“nating current with neutral

‘ \\\N““fﬁ.i;k

NOTE 1 The rated current of the fuse link may be indicated in association with this symbol.

mx

[symbol IEC 60417- 5019
(2006-08)]

[symbol IEC 60417- 5018
(2006-10)]

[symbol IEC 60417- 5172
(2003-02)]

[symbol IEC 60417- 5012
(2002-10)]

time-lag miniature fuse-link where X is the
symbol for the time/current characteristic as
given in IEC 60127

protective earth

functional earthing

class Il equipment

lamp

NOTE 2 The rated wattage of the lamp may be indicated in association with this symbol.

L

f
@

symbol ISO 7000-0434A
(2004-01)

[symbol ISO 7000-0790
(2004-01)]

[symbol IEC 60417- 5021
(2002-10)]

[symbol I[EC 60417-5036
(2002-10)]

[symbol IEC 60417-5180
(2003-02)]

caution

read operator's manual

equipotentiality

dangerous voltage

Class Il appliance

The symbol for nature of supply shall be placed next to the marking for rated voltage.
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The symbol for class Il appliances shall be placed so that it will be obvious that it is a part of
the technical information and is unlikely to be confused with any other marking.

Units of physical quantities and their symbols shall be those of the international standaai(@\\

system.
S G
NOTE 3 Additional symbols are allowed provided that they do not give rise to misunders\t}r%g

NOTE 4 Symbols specified in IEC 60417 and ISO 7000 may be used. ga'
. “E*’
Compliance is checked by inspection. G\(\\
.

7.7 Appliances to be connected to two supply conductors and appliances for
multiple supply shall have a conng l\ iagram fixed to them, unless the correct mode of

connection is obvious. “’Q .

Compliance is checked by ;nspecrfon.

NOTE 1 The correct mode of connection for multi-phase appliances is considered to be obvious if the terminals
for the supply conductors are indicated by arrows pointing towards the terminals.

NOTE 2 Marking in words is an acceptable means of indicating the correct mode of connection.

NOTE 3 The connection diagram may be the wiring diagram referred to in 7.4.

7.8 Except for type Z attachment, terminals used for connection to the supply mains shall
be indicated as follows:

— terminals intended exclusively for the neutral conductor shall be indicated by the letter N;
— protective earthing terminals shall be indicated by symbol IEC 60417- 5019 (2006-08);

— functional earthing terminals shall be indicated by symbol IEC 60417-5018 (2011-07).

These indications shall not be placed on screws, removable washers or other parts which can
be removed when conductors are being connected.

Compliance is checked by inspection.

7.9 Unless it is obviously unnecessary, switches which may give rise to a hazard when
operated shall be marked or placed so as to indicate clearly which part of the appliance they
control. Indications used for this purpose shall, wherever practicable, be comprehensible
without a knowledge of languages or national standards.

Compliance is checked by inspection.

7.10 The different positions of switches on stationary appliances and the different positions
of controls on all appliances shall be indicated by figures, letters or other visual means. This
requirement also applies to switches which are part of a control.

If figures are used for indicating the different positions, the off position shall be indicated by
the figure 0 and the position for a higher value, such as output, input, speed or cooling effect,
shall be indicated by a higher figure.

The figure 0 shall not be used for any other indication unless it is positioned and associated
with other numbers so that it does not give rise to confusion with the indication of the off
position.

NOTE For example, figure 0 may be used on a digital programming keyboard.
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Text deleted

Compliance is checked by inspection.

7.11 Controls intended to be adjusted during installation or in normal use shall be@@g\
with an indication for the direction of adjustment. 66 .

NOTE An indication of + and — is considered to be sufficient. a'\)

Compliance is checked by inspection.

712 Instructions (1 shall be provided with_t a‘&i nce so that the appliance can be used
safely.

.
NOTE Instructions (1] may be@ Q\L appliance as long as they are visible in normal use.

If it is necessary to take precautions during user maintenance, appropriate details shall be
given.

The instructions shall include the substance of the following:

This appliance can be used by children aged from 8 years and above and persons with
reduced physical, sensory or mental capabilities or lack of experience and knowledge if they
have been given supervision or instruction concerning use of the appliance in a safe way and
understand the hazards involved. Children shall not play with the appliance. Cleaning and user
maintenance shall not be made by children without supervision. (Cl

The instructions for appliances having a part of class Illl construction supplied from a
detachable power supply unit shall state that the appliance is only to be used with the
power supply unit provided with the appliance.

The instructions for class Ill appliances shall state that it must only be supplied at safety
extra low voltage corresponding to the marking on the appliance. This instruction is not
necessary for battery-operated appliances if the battery is a primary battery or secondary
battery charged outside of the appliance.

For appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of use shall be
stated.

The instructions for appliances incorporating a functional earth shall state the substance of the
following:

This appliance incorporates an earth connection for functional purposes only.

Compliance is checked by inspection.
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Text deleted

7.12.1 If it is necessary to take precautions during installation of the appliance, appropriate\

details shall be given. (,(\

If an appliance is intended to be permanently connected to the water %s‘ghd not
connected by a hose-set, this shall be stated. \)gé

For appliances marked with different rated voltages or different #gtg quencies (separated by
a /), instructions shall be included to indicate to the use F'@W what action must be taken to
adjust the appliance for operation at the required rate m or rated frequency.

.

Compliance is checked by inspectio \
.

7.12.2 |If a stationary 5@% Is not fitted with a supply cord and a plug, or with other
means for disconnection the supply mains having a contact separation in all poles that
provide full disconnection under overvoltage category lll conditions, the instructions shall
state that means for disconnection must be incorporated in the fixed wiring in accordance with
the wiring rules.

Compliance is checked by inspection.

7.12.3 If the insulation of the fixed wiring supplying an appliance for permanent connection
to the supply mains can come into contact with parts having temperature rise exceeding 50 K

during the test of Clause 11, the instructions shall state that the fixed wiring insulation must
be protected, for example, by insulating sleeving having an appropriate temperature rating.

Compliance is checked by inspection and during the test of Clause 11.
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7.12.4 The instructions for built-in appliances shall include information with regard to the
following:

— dimensions of the space to be provided for the appliance; Y(\\
— dimensions and position of the means for supporting and fixing the appliance w@@ is

space;

— minimum distances between the various parts of the applianc @Q% surrounding
structure; gé'

— minimum dimensions of ventilating openings and their ngement;

— connection of the appliance to the supply mainG e interconnection of any separate
components;

— necessity to allow disconnection liance from the supply after installation, unless

the appliance incorporat s complying with 24.3. The disconnection may be
achieved by having t EKQée‘ssible or by incorporating a switch in the fixed wiring in
accordance with the wKiNg”rules.

Compliance is checked by inspection.

7.12.5 For appliances with type X attachment having a specially prepared cord, the
instructions shall contain the substance of the following:

If the supply cord is damaged, it must be replaced by a special cord or assembly available
from the manufacturer or its service agent.

For appliances with type Y attachment, the instructions shall contain the substance of the
following.

If the supply cord is damaged, it must be replaced by the manufacturer, its service agent
or similarly qualified persons in order to avoid a hazard.

For appliances with type Z attachment, the instructions shall contain the substance of the
following.

The supply cord cannot be replaced. If the cord is damaged the appliance should be
scrapped.

Compliance is checked by inspection.

7.12.6 If a non-self-resetting thermal cut-out is required in order to comply with the
standard then the instructions for appliances incorporating a non-self-resetting thermal cut-
out that is reset by disconnection of the supply mains shall contain the substance of the
following:

CAUTION: In order to avoid a hazard due to inadvertent resetting of the thermal cut-out,
this appliance must not be supplied through an external switching device, such
as a timer, or connected to a circuit that is regularly switched on and off by the
utility.

Compliance is checked by inspection.
7.12.7 The instructions for fixed appliances shall state how the appliance is to be fixed to

its support. The method of fixing stated is not to depend on the use of adhesives since they
are not considered to be a reliable fixing means.
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Compliance is checked by inspection.

7.12.8 The instructions for appliances connected to the water mains shall state

— the maximum inlet water pressure, in pascals; 0((\

— the minimum inlet water pressure, in pascals, if this is necessary for the ce% g’eratlon
of the appliance.

The instructions for appliances connected to the water main abie hose-sets shall
ée d

state that the new hose-sets supplied with the appllance and that old hose-sets
should not be reused.

Compliance is checked by mspecr.ron

P2 7.12.9 For each language, the in pecified in 7.12 and from 7.12.1 to 7.12.8 shall appear
together before any other jn % upplied with the appliance. Alternatively, these instructions
may be supplied with the separately from any functional use booklet. They may follow
the description of the appliance that identifies parts, or follow the drawings/sketches common to the
languages of the instructions.

In addition, instructions shall also be available in an alternative format such as on a website or on
request from the user in a format such as a DVD.

Compliance is checked by inspection.

7.13 Instructions and other text required by this standard shall be written in an official
language of the country in which the appliance is to be sold.

Compliance is checked by inspection.

7.14 The markings required by the standard shall be clearly legible and durable.

The signal words WARNING, CAUTION, DANGER if in the Latin alphabet shall be in uppercase
having a height not less than

— 3,5 mm for appliances normally used on the floor
- 2,0 mm for portable appliances with a printable surface of less than 10 cm?; and
— 3,0 mm for other appliances.

NOTE A height of 3,5 mm is similar to Arial 14 pt, 3,0 mm is similar to 12 pt Arial and 2,0 mm is similar to 8 pt Arial.
Other typefaces might differ in the pt value.

Uppercase letter of the text explaining the signal word shall be no smaller than 1,6 mm, with other
letters according to the font size of the uppercase letter.

Countries that do not use the Latin alphabet need to specify the minimum size of the script to be
used taking into account what is specified for the Latin alphab t.

Unless contrasting colours are used, moulded in, engraved, or stamped markings shall be
either raised above or have a depth below the surface of at least 0,25 mm.

Compliance is checked by inspection, by measurement and by rubbing the marking by hand for
15 s with a piece of cloth soaked with water and again for 15 s with a piece of cloth soaked
with petroleum spirit. The petroleum spirit to be used for the test is aliphatic solvent hexane.

After all the tests of this standard, the marking shall be clearly legible. It shall not be easily
possible to remove marking plates nor shall they show curling.

NOTE In considering the durability of the marking, the effect of normal use is taken into account. For example,
marking by means of paint or enamel, other than vitreous enamel, on containers that are likely to be cleaned
frequently, is not considered to be durable.

Text deleted

7.15 The markings specified in 7.1 to 7.5 shall be on a main part of the appliance.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 -26 -
© IEC 2016

Markings on the appliance shall be clearly discernible from the outside of the appliance but if
necessary after removal of a cover. For portable appliances, it shall be possible to remove
or open this cover without the aid of a tool.

For stationary appliances, at least the name or trademark or identification mark @\
manufacturer or responsible vendor and the model or type reference shall be visihle @ the
appliance is installed as in normal use. These markings may be beneath a d krle cover.
Other markings may be beneath a cover only if they are near to th Is. For fixed
appliances, this requirement applies after the appliance has beepy ccording to the
instructions provided with the appliance. ¢Q

Indications for switches and controls shall be pIacecﬁX\\Qar these components. They shall
not be placed on parts which can be position repositioned in such a way that the marking
is misleading.

The symbol IEC 60417-5018 (20, -\Aj hall be placed next to the symbol IEC 60417-5172
(2003-02) or the symbol IQ\ -5180 (2003-02) as appropriate.

Compliance is checked by\Nnspection.

7.16 If compliance with this standard depends upon the operation of a replaceable thermal
link or fuse link, the reference number or other means for identifying the link shall be marked
at such a place that it is clearly visible when the appliance has been dismantled to the extent
necessary for replacing the link.

NOTE Marking on the link is allowed as long as the marking is legible after the link has functioned.

This requirement does not apply to links which can only be replaced together with a part of
the appliance.

Compliance is checked by inspection.

8 Protection against access to live parts

8.1 Appliances shall be constructed and enclosed so that there is adequate protection
against accidental contact with live parts.

Compliance is checked by inspection and by the tests of 8.1.1 to 8.1.3, as applicable, taking
into account 8.1.4 and 8.1.5.

8.1.1 The requirement of 8.1 applies for all positions of the appliance when it is operated as
in normal use, and after the removal of detachable parts.

Text deleted

Lamps located behind a detachable cover are not removed, provided that the appliance can
be isolated from the supply mains by means of a plug or an all-pole switch. However, during
insertion or removal of lamps which are located behind a detachable cover, protection
against contact with live parts of the lamp cap shall be ensured.

Test probe B and probe 18 of EN 61032 are applied with a force not exceeding 1 N, the appliance
being in every possible position, except that appliances normally used on the floor and having a mass
exceeding 40 kg are not tilted. Through openings, the test probe is applied to any depth that
the probe will permit and is rotated or angled before, during and after insertion to any position. If the
opening does not allow the entry of the probe, the force on the probe in the straight position is increased
to 20 N when probe B is used or 10 N when probe 18 is used. If the probe then enters the opening, the
test is repeated with the probe in the angled position. However when using test probe 18 the appliance
shall be fully assembled as in normal use without any parts removed; parts that are intended to be
removed for user maintenance shall not be removed.

It shall not be possible to touch live parts or live parts protected only by lacquer, enamel,
ordinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with the probe.
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8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in class 0 appliances, class Il appliances and class Il constructions, except for those
giving access to lamp caps and live parts in socket-outlets.

NOTE Appliance outlets are not considered to be socket-outlets. 0((\

The test probe is also applied through openings in earthed metal enclosur e%ng a non-
conductive coating such as enamel or lacquer. é

It shall not be possible to touch live parts with the test probe a,g

8.1.3 Instead of test probe B [~ , test probe 18 - robe 13, for appliances other than
those of class Il, test probe 41 of IEC 61032 is force not exceeding 1 N to live parts
of visibly glowing heating elements, .'ch can be disconnected by a single switching
action. It is also applied to parts supp uth elements, provided that it is obvious from the out-
side of the appliance, without iny tovers and similar parts, that these supporting parts are in
contact with the element. @

It shall not be possible to touch these live parts.

If a single switching action is obtained by a switching device, the switching device shall provide full
disconnection and the clearances for full disconnection specified in 20.1.5.3 of IEC 61058-1:2000 shall
be obtained from Table 22 of IEC 61058-1:2000 using the next higher step for rated impulse withstand
voltage.

For appliances provided with a supply cord and without a switching device in their supply circuit, a
single switching action may be obtained by the withdrawal of the plug from a socket outlet.

Compliance is checked by inspection and by manual test.

8.1.4 An accessible part is not considered to be live if

— the part is supplied at safety extra-low voltage, provided that
« for a.c., the peak value of the voltage does not exceed 42,4 V;
« ford.c., the voltage does not exceed 42,4 V;

or
— the part is separated from live parts by protective impedance.

If protective impedance is used, the current between the part and the supply source shall
not exceed 2 mA for d.c., its peak value shall not exceed 0,7 mA for a.c. and

— for voltages having a peak value over 42,4 V up to and including 450 V, the capacitance
shall not exceed 0,1 uF;

— for voltages having a peak value over 450 V up to and including 15 kV, the discharge shall
not exceed 45 uC;

— for voltages having a peak value over 15 kV, the energy in the discharge shall not exceed
350 mJ.

Compliance is checked by measurement, the appliance being supplied at rated voltage.

Voltages and currents are measured between the relevant parts and each pole of the supply
source. Discharges are measured immediately after the interruption of the supply. The
quantity of electricity and energy in the discharge is measured using a resistor having a
nominal non-inductive resistance of 2 000 £2.

NOTE 1 Details of a suitable circuit for measuring the current are given in Figure 4 of I[EC 60990.

NOTE 2 The quantity of electricity is calculated from the sum of all areas recorded on the voltage/time graph
without taking voltage polarity into account.

8.1.5 Live parts of built-in appliances, fixed appliances and appliances delivered in
separate units, shall be protected at least by basic insulation before installation or assembly.

Compliance is checked by inspection and by the test of 8.1.1.
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8.2 Class Il appliances and class Il constructions shall be constructed and enclosed so
that there is adequate protection against accidental contact with basic insulation and metal
parts separated from live parts by basic insulation only.

It shall only be possible to touch parts which are separated from live parts by cB&ﬁ\\
insulation or reinforced insulation.

c.C
Compliance is checked by inspection and by applying [C) test proﬁﬁ!\! 61032

in accordance with the conditions specified in 8.1.1. a,

-
Test probe B and probe 18 of EN 61032 are (C]l apRrlj \ It-in appliances and fixed
appliances only after installation. Gﬁ

9 Starting of motor-operated a‘p i

NOTE Requirements and tests are wfeA

10 Power input and c t

ih part 2 when necessary.

10.1 |If an appliance is marked with rated power input, the power input at normal operating
temperature shall not deviate from the rated power input by more than the deviation shown
in Table 1.

Table 1 — Power input deviation

Type of appliance Rated power input Deviation
W
All appliances <25 +20 %
Heating appliances and >25 and =200 +10 %
combined appliances
=200 +5 % or20 W
(whichever is the greater)
-10 %
Motor-operated appliances >25 and <300 +20 %
>300 +15 % or 60 W

(whichever is the greater)

The deviation for motor-operated appliances applies for combined appliances if the power
input of the motors is more than 50 % of the rated power input. The permissible deviations
apply for both limits of the range for appliances marked with a rated voltage range having
limits differing by more than 10 % of the arithmetic mean value of the range.

NOTE In case of doubt, the power input of motors may be measured separately.

Compliance is checked by measurement when the power input has stabilized with

— all circuits which can operate simultaneously being in operation;
— the appliance being supplied at rated voltage;

— the appliance being operated under normal operation.

If the power input varies throughout the operating cycle and the maximum value of the power input
exceeds, by a factor greater than two, the arithmetic mean value of the power input occurring during a
representative period, then the power input is the maximum value that is exceeded for more than 10 %
of the representative period. Otherwise the power input is taken as the arithmetic mean value.

The test is carried out at both the upper and lower limits of the ranges for appliances marked
with one or more rated voltage ranges, unless the marking of the rated power input is
related to the arithmetic mean value of the relevant voltage range, in which case the test is
carried out at a voltage equal to the arithmetic mean value of that range.

10.2 If an appliance is marked with rated current, the current at normal operating
temperature shall not deviate from the rated current by more than the deviation shown in
Table 2.
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Table 2 — Current deviation

Type of appliance Rated current Deviation \
. \\
All appliances <0,2 +20 % | GO
Heating appliances and >0,2 and <1,0 +10 % ‘3 *
combined appliances
>1,0 +5 "/a_t
(whlc he greater)
.o A 10 %
. \ A Nt
Motor-operated appliances >0,2 and <1 ;‘ +20 %

AT +15 % or 0,30 A
o (whichever is the greater)
A J

. \\\‘

The deviation for motor- a‘ppllances applies for combined appliances if the current
of the motors is more th % of the rated current. The permissible deviations apply for
both limits of the range for appliances marked with a rated voltage range having limits
differing by more than 10 % of the arithmetic mean value of the range.

NOTE In case of doubt, the current of the motors may be measured separately.
Compliance is checked by measurement when the current has stabilized with

— all circuits which can operate simultaneously being in operation;
— the appliance being supplied at rated voltage;

— the appliance being operated under normal operation.

If the current varies throughout the operating cycle and the maximum value of the current exceeds, by
a factor greater than two, the arithmetic mean value of the current occurring during a representative
period, then the current is the maximum value that is exceeded for more than 10 % of the representative
period. Otherwise the current is taken as the arithmetic mean value.

The test is carried out at both the upper and lower limits of the ranges for appliances marked
with one or more rated voltage ranges, unless the marking of the rated current is related to
the arithmetic mean value of the relevant voltage range, in which case the test is carried out
at a voltage equal to the arithmetic mean value of that range.

11 Heating
11.1 Appliances and their surroundings shall not attain excessive temperatures in normal use.

Compliance is checked by determining the temperature rise of the various parts under the
conditions specified in 11.2 to 11.7.

11.2 Hand-held appliances are held in their normal position of use.

Appliances with pins for insertion into socket-outlets are plugged into an appropriate wall-
mounted socket-outlet.

Built-in appliances are installed in accordance with the instructions.

Other heating appliances and other combined appliances are placed in a test corner as
follows:

— appliances normally placed on a floor or table in use, are placed on the floor as near to
the walls as possible;
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— appliances normally fixed to a wall are fixed to one of the walls, as near to the other wall
and floor or ceiling as is likely to occur, taking into account the instructions;

— appliances normally fixed to a ceiling are fixed to the ceiling as near to the walls a \
likely to occur, taking into account in the instructions. ({\

Other motor-operated appliances are positioned as follows:
— appliances normally placed on a floor or table in use are placed ow ta! support;
— appliances normally fixed to a wall are fixed to a vertrca! 86}'

— appliances normally fixed to a ceiling are fixed un orizontal support.
Dull black-painted plywood approximately mcfhrck is used for the test corner, the
supports and for the installation of buglt+{ nces.

.
For appliances provided it matic cord reel, one-third of the total length of the cord is
unreeled. The temperatu f the cord sheath is determined as near as possible to the
hub of the reel and also between the two outermost layers of the cord on the reel.

For cord storage devices, other than automatic cord reels, which are intended to
accommodate the supply cord partially while the appliance is in operation, 50 cm of the cord
is unwound. The temperature rise of the stored part of the cord is determined at the most
unfavourable place.

11.3 Temperature rises, other than those of windings, are determined by means of fine-wire
thermocouples positioned so that they have minimum effect on the temperature of the part
under test.

NOTE 1 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire
thermocouples.

Thermocouples used for determining the temperature rise of the surface of walls, ceiling and
floor of the test corner are attached to the back of small blackened disks of copper or brass,
15 mm in diameter and 1 mm thick. The front of the disk is flush with the surface of the board.

As far as is possible, the appliance is positioned so that the thermocouples detect the highest
temperatures.

The temperature rise of electrical insulation, other than that of windings, is determined on the
surface of the insulation at places where failure could cause

— a short circuit;
— contact between live parts and accessible metal parts;
—  bridging of insulation;

— a reduction of clearances or creepage distances below the values specified in
Clause 29.

NOTE 2 |If it is necessary to dismantle the appliance to position thermocouples, care has to be taken to ensure
that the appliance has been correctly reassembled. In case of doubt, the power input is remeasured.

NOTE 3 The point of separation of the cores of a multicore cord and the point where insulated wires enter
lampholders are examples of places where thermocouples are positioned.

Temperature rises of windings are determined by the resistance method unless the windings
are non-uniform or if it is difficult to make the necessary connections, in which case the
temperature rise is determined by means of thermocouples. At the beginning of the test, the
windings are to be at room temperature.
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The temperature rise of a winding is calculated from the formula:

At= BB (pat)—(t,-t)
R, e 2 =14 GO(.(\\
where 6‘
g@

At is the temperature rise of the winding; a'
R, is the resistance at the beginning of the test; . (\a’g
R, is the resistance at the end of the test; GK\\

k s equal to

W ‘
e 225 for aluminium windi@; %/Xj pper/aluminium windings with an aluminium content
.

> 85 %, \

o 229,75 for coppen@mmmm windings with an copper content > 15 % to < 85 %,

e 234,5 for copper windings and copper/aluminium windings with an copper content
285 %,

t; is the room temperature at the beginning of the test;

ty is the room temperature at the end of the test.

NOTE 4 It is recommended that the resistance of windings at the end of the test be determined by taking
resistance measurements as soon as possible after switching off and then at short intervals so that a curve of
resistance against time can be plotted for ascertaining the resistance at the instant of switching off.

11.4 Heating appliances are operated under normal operation and at 1,15 times rated
power input.

11.5 Motor-operated appliances are operated under normal operation and supplied with
the most unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

11.6 Combined appliances are operated under normal operation and supplied with the
most unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

11.7 The appliance is operated for a duration corresponding to the most unfavourable
conditions of normal use.

NOTE The duration of the test may consist of more than one cycle of operation.

11.8 During the test, the temperature rises are monitored continuously and shall not exceed
the values shown in Table 3. [O)Text deleted (C]

If the temperature rise of the motor winding exceeds the value specified in Table 3 or if there
is doubt with regard to the temperature classification of the insulation of the motor, the tests
of Annex C are carried out.

Protective devices shall not operate and sealing compound shall not flow out. However,
components in protective electronic circuits are allowed to operate provided they are tested
for the number of cycles of operation specified in 24.1.4.
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Table 3 — Maximum normal temperature rises

Part Temperature (r?\\
s P

Windings °, if the winding insulation according to IEC 60085 is: A0 A

— class 105 (A) 6 75 (65)
— class 120 (E) 90 (80)
— class 130 (B) a\) 95 (85)

— class 155 (F) 115
— class 180 (H) . - 140
— class 200 (N) (\ 160
— class 220 (R) “\ 180
— class 250 al 210
5 . : \\ I

Pins of appliance inlets:

— for very hot conditions \ 130
— for hot conditions * 95
— for cold conditions « X * 45
Pins of appliances for fnsen‘fo&n\)\soc}et-ouﬂers 45
Terminals, including earthing terminals, for external conductors of stationary appliances, 60

unless they are provided with a supply cord

Ambient of switches, thermostats and temperature limiters t':

— without T-marking 30
~ with T-marking T-25
Rubber, polychloroprene or polyvinyl chloride insulation of internal and external wiring,

including supply cords:

— without temperature rating or with a temperature rating not exceeding 75 °C 50
— with temperature rating (T) | where T exceeds 75 °C T-25
Cord sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Points where the insulation of wires can come into contact with parts of a terminal block or :
compartment for fixed wiring, for a stationary appliance not provided with a supply cord. 50
Rubber, other than synthetic, used for gaskets or other parts, the deterioration of which could

affect safety:

— when used as supplementary insulation or as reinforced insulation 40
— in other cases 50
Lampholders with T-marking g

— B15 and B22 marked T1 140
— B15 and B22 marked T2 185
— other lampholders T-25
Lampholders without T-marking g

— E14 and B15 110
— B22, E26 and E27 140

— other lampholders and starter holders for fluorescent lamps 55
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Table 3 (continued)

Part Temperature rise
K
Material used as insulation, other than that specified for wires and windings : g’O\
— impregnated or varnished textile, paper or press-board 6 .
— laminates bonded with: 0&
* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins a 85 (175)
« urea-formaldehyde resin . 6: 65 (150)
— printed circuit boards bonded with epoxy resin \(\ 120
— moulding of: ‘G
« phenol-formaldehyde with cellulose fillgrs 85 (175)
+ phenol-formaldehyde with mineral fill % 100 (200)
+ melamine-formaldehyde 75 (150)

.
urea-formaldehyde "}Q . 65  (150)
t

— polyester with glass reinforc 110
— silicone rubber 145
— polytetrafluoroethylene 265

— pure mica and tightly sintered ceramic material when such materials are used as
supplementary insulation or reinforced insulation 400

f
— thermoplastic material =

Wood, in general ¢ 65
— Wooden supports, walls, ceiling and floor of the test corner and wooden cabinet:

- stationary appliances liable to be operated continuously for long periods 60
+ other appliances 65

Quter surface of capacitors h:
— with marking of maximum operating temperature (T) g T-25

— without marking of maximum operating temperature:

+ small ceramic capacitors for radio and television interference suppression 50
+ capacitors complying with IEC 60384-14 50
+ other capacitors 20

External enclosure of motor-operated appliances except handles held in normal use:™

— of bare metal 48
— of coated metal" 59
— of glass and ceramic 65
— of plastic having a thickness exceeding 0,4 mm' 74

Surfaces of handles, knobs, grips and similar parts which are continuously held in normal use
(e.g. soldering irons):™

— of bare metal 30
— of coated metal" 34
— of porcelain or vitreous material 40
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50
- of wood 50

Surfaces of handles, knobs, grips and similar parts® which are held for short periods only in
normal use (e.g. switches):™

— of bare metal 35
— of coated metal" 39
— of porcelain or vitreous material 45
— of rubber or of plastic having a thickness exceeding 0,4 mm' 60
- of wood 65
Parts in contact with oil having a flash-point of t °C t-50

NOTE 1 |If other materials than those mentioned in the table are used, they are not to be subjected to
temperatures in excess of their thermal capabilities as determined by ageing tests.

NOTE 2 The values in the table are based on an ambient temperature not normally exceeding 25 °C but
occasionally reaching 35 °C. However, the temperature rise values specified are based on 25 °C.

NOTE 3 The temperature of the terminals of switches is measured if the switch is tested in accordance with
Annex H.
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Table 3 (continued)

To allow for the fact that the average temperature of windings of universal motors, relays, solenoids and
similar components is usually above the temperature at the points on the windings where thermocoupl

placed, the figures without parentheses apply when the resistance method is used and t u n
parentheses apply when thermocouples are used. For windings of vibrator coils and a.c. mg, rs f ures
without parentheses apply in both cases.

The temperature rise limit of windings in transformers and inductors mounted on n rt boards is equal
to the thermal class of the winding insulation reduced by 25 K provided th sron of the winding
does not exceed 5 mm in cross section or length.

For motors constructed so that the circulation of air ber de and the outside of the case is
prevented but which are not necessarily sufficiently enc! consrdereo‘ airtight, the temperature rise
limits may be increased by 5 K.

T means the maximum ambient temperature i h componenr or its switch head can operate.

The ambient is the temperature of tq e hottest point at a distance of 5§ mm from the surface of the
component concerned. Howey mostaf or a temperature limiter is mounted on a heat-conducting
part, the declared tempe frhe mounting surface (Ts) is also applicable. Therefore, the temperature
rise of the mounting surfa o%e measured.

The temperature rise limit does not apply to switches or controls tested in accordance with the conditions
occurring in the appliance.

This limit may be exceeded if the instruction specified in 7.12.3 is supplied.
Locations for measuring the temperature rises are specified in Table 12.1 of IEC 60598-1.
The values in parentheses apply to locations where the part is fixed to a hot surface.

There is no specific limit for thermoplastic material. However, the temperature rise has to be determined in
order that the tests of 30.1 can be carried out.

The limit specified concerns the deterioration of wood and it does not take into account deterioration of
surface finishes.

There is no limit for the temperature rise of capacitors that are short-circuited in 19.11.

Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

IEC 60245 Type 88 supply cords have a T rating of 70 °C;

IEC 60227 Types 52 and 53 supply cords have a T rating of 70 °C;

IEC 60227 Types 56 and 57 supply cords have a T rating of 90 °C.

The temperature rise limits of controls actuated by contact or proximity of a finge , with no movement of the contact
surface also includes all surfaces within 5 mm of such controls, regardless of their shape.
The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less than 0,17 mm.

When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of the coated metal or of
glass and ceramic material apply.

Metal is considered coated when a coating having a minimum thickness of 90 um made by enamel, powder or non-
substantially plastic coating is used.

Text deleted

12 Void

13 Leakage current and electric strength at operating temperature

13.1 At operating temperature, the leakage current of the appliance shall not be excessive
and its electric strength shall be adequate.

Compliance is checked by the tests of 13.2 and 13.3.
The appliance is operated under normal operation for the duration specified in 11.7.

Heating appliances are operated at 1,15 times the rated power input.
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Motor-operated appliances and combined appliances are supplied at 1,06 times rated
voltage.

Three-phase appliances, which according to the instructions for installation are also suitab \
for single-phase supply, are tested as single-phase appliances with the three
connected in parallel.

Protective impedance and radio interference filters are disconnected b\egg%%rr:g out the

tests. a'

13.2 The leakage current is measured by means of the QiGN ribed in Figure 4 of IEC
60990:1999. For class 0l appliances and class | app!fanc“’\é parts of class Il construction, C
may be replaced by a low impedance ammeter respongdi e rated frequency of the appliance. ¢

=

.
The leakage current is measured betweex the supply and

— accessible metal parts intengeel connected to protective earth, for class | appliances

and class 0l applianc

s‘f\ .

— metal foil having an ar&)a exceeding 20 cm %10 cm which is in contact with accessible sur-
faces of insulating material and metal parts not intended to be connected to protective earth, for
class 0 appliances, class Il appliances, class Il constructions and class lll appliances.

The metal foil has the largest area possible on the surface under test without exceeding the
dimensions specified. If its area is smaller than the surface under test, it is moved to test all
parts of the surface. The heat dissipation of the appliance is not to be affected by the metal
foil.

For single-phase appliances, the measuring circuit is shown in the following figures:
— Ifthey are class Il appliances or parts of class Il construction, Figure 1;
— if they are neither class Il appliances nor parts of class Il construction, Figure 2.

The leakage current is measured with the selector switch in each of the positions a and b.
I%) For three-phase with neutral (3N~) connected appliances, the measuring circuit is shown in the

following figures

— ifthey are class Il appliances or parts of class Il construction, Figure 3;

— ifthey are neither class Il appliances nor parts of class Il construction, Figure 4.

The leakage current is measured with the switches a, b and c in the closed position. The
measurements are then repeated with each of the switches a, b and ¢ open in turn, the other
two switches remaining closed. For three-phase without neutral (3~) connected appliances,
the measuring circuit in Figure 3 or Figure 4 shall be used as applicable, but the neutral is not
connected to the appliance.

After the appliance has been operated for a duration as specified in 11.7, the leakage current
shall not exceed the following values:

— for class Il appliances and for parts of 0,35 mA peak
class Il construction
— for class 0 and class Il appliances 0,7 mA peak
— for class 0l appliances 0,5 mA
— for portable class | appliances 0,75 mA

— for stationary class | motor-operated appliances 3,5 mA

— for stationary class | heating appliances 0,75 mA or 0,75 mA per kW rated
power input of the appliance with a
maximum of 5 mA, whichever is
higher
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For combined appliances, the total leakage current may be within the limits specified for
heating appliances or motor-operated appliances, whichever is the greater, but the two
limits are not added.

If the appliance incorporates capacitors and is provided with a single- poa‘e sw@@ge\
measurements are repeated with the switch in the off position.

If the appliance incorporates a thermal control which operates d t of Clause 11,
the leakage current is measured immediately before the conrr he circuit.

NOTE 1 The test with the switch in the off position is carrle@ erify that capacitors connected behind a
single-pole switch do not cause an excessive leakage curr

ied through an isolating transformer; otherwise it is to be

NOTE 2 It is recommended that the appli

insulated from earth. ‘T\

13.3 The appliance is ¢t c‘ted from the supply and the insulation is immediately
subjected to a voltage havihg a frequency of 560 Hz or 60 Hz for 1 min, in accordance with
IEC 61180-1.

The high-voltage source used for the test is to be capable of supplying a short circuit current
I between the output terminals after the output voltage has been adjusted to the appropriate
test voltage. The overload release of the circuit is not to be operated by any current below the
tripping current |.. The values of I and |, are given in Table 5 for various high-voltage
sources.

The test voltage is applied between live parts and accessible parts, non-metallic parts being
covered with metal foil. For class Il constructions having intermediate metal between live
parts and accessible parts, the voltage is applied across the basic insulation and the
supplementary insulation.

NOTE 1 Care should be taken to avoid overstressing the components of electronic circuits.

The values of the test voltages are specified in Table 4.

Table 4 — Voltage for electric strength test

Test voltage
v
Insulation Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 V © >250 V
Basic insulation 500 1000 1000 1,2U + 700
Supplementary insulation 1250 1750 1,2 U + 1450
Reinforced insulation 2 500 3 000 24U+ 2400

a  For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The test
voltage for 480 VV multi-phase appliances is that specified for a rated voltage in the range > 150 V and < 250 V.

b For appliances having a rated voltage <150V, these test voltages apply to parts having a working
voltage > 150 V < 250 V.

No breakdown shall occur during the test.

NOTE 2 Glow discharges without drop in voltage are neglected.
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Table 5 — Characteristics of high-voltage sources

Test voltage Minimum current \
g \
v cO
I I,
066 .
%)

<4 000 200 100

9%

>4 000 and <10 000

80
e W\
> 10 000 and < 20 000
G
AT 4

NOTE The currents are calculaie he basis of the short circuit and
release energies of 800 YA A respectively at the upper end of
the voltage ranges. .

o

14 Transient overvolt\ges
Appliances shall withstand the transient over-voltages to which they may be subjected.

Compliance is checked by subjecting each clearance having a value less than those specified
in Table 16 to an impulse voltage test.

The impulse test voltage has a no-load wave shape corresponding to the 1,2/50 us standard
impulse specified in IEC 61180-1. It is supplied from a generator having a conventional output
impedance not exceeding 42 Q. The impulse test voltage is applied three times for each
polarity with intervals of at least 1 s.

NOTE 1 The generator is specified in IEC 61180-2.

The impulse test voltage is specified in Table 6 for rated impulse voltages given in Table 15.

Table 6 — Impulse test voltage

Rated impulse voltage Impulse test voltage
v v

330 357
500 540
800 930

1 500 1750
2 500 2920
4 000 4920
6 000 7 380
8 000 9 840
10 000 12 300

There shall be no flashover. However, flashover of functional insulation is allowed if the
appliance complies with Clause 19 when the clearance is short-circuited.

NOTE 2 The impulse test voltages have been calculated using correction factors for testing at locations situated
at sea level. It is considered that they are appropriate for any location between sea level and 500 m. If tests are
carried out at other locations, other correction factors should be used as noted in Subclause 6.1.2.2.1.3 of

IEC 60664-1.
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15 Moisture resistance

15.1 The enclosure of the appliance shall provide the degree of protection against moistur \
in accordance with the classification of the appliance. 0(6\

Compliance is checked as specified in 15.1.1 taking into account 15.1.2, Mance not
being connected to the supply mains. \)

The appliance shall then withstand the electric strength tes ova_ﬂ’. nd, after carefully wiping
the external enclosure to remove any surplus water, ( lon shall show that there is no
trace of water on insulation which could result in ction of clearances or creepage
distances below the values specified in Cla

..

NOTE Care has to be taken when dismant!\ tNaVoid displacing any water within the appliance.

\ .
15.1.1 Appliances otherm &se classified IPX0 are subjected to the tests of IEC 60529
as follows:

— IPX1 appliances as described in Subclause 14.2.1;
— IPX2 appliances as described in Subclause 14.2.2;
— IPX3 appliances as described in Subclause 14.2.3a;
— IPX4 appliances as described in Subclause 14.2.4a;
— IPX5 appliances as described in Subclause 14.2.5;
— IPX6 appliances as described in Subclause 14.2.6;

— IPX7 appliances as described in Subclause 14.2.7. For this test the appliance is immersed
in water containing approximately 1 % NaCl.

NOTE The hand-held spray nozzle may be used for testing appliances that cannot be placed under the oscillating
tube specified in IEC 60529.

Water valves containing live parts and that are incorporated in external hoses for connection
of an appliance to the water mains are subjected to the test specified for IPX7 appliances.

15.1.2 Hand-held appliances are turned continuously through the most unfavourable
positions during the test.

Built-in appliances are installed in accordance with the instructions.

Appliances with an automatic cord reel are tested with the cord in the most unfavourable position in
such a way that the reeling of the wet cord may affect electrical insulation during operation. The cord
shall not be dried before reeling.

Appliances normally used on the floor or table are placed on a horizontal unperforated
support having a diameter of twice the oscillating tube radius minus 15 cm.

Appliances normally fixed to a wall and appliances with pins for insertion into socket-outlets
are mounted as in normal use in the centre of a wooden board having dimensions which are
15 cm £ 5 cm in excess of those of the orthogonal projection of the appliance on the board.
The wooden board is placed at the centre of the oscillating tube.

For IPX3 appliances, the base of wall-mounted appliances is placed at the same level as the
pivot axis of the oscillating tube.

For IPX4 appliances, the horizontal centre line of the appliance is aligned with the pivot axis
of the oscillating tube. However, for appliances normally used on the floor or table, the
movement is limited to two times 90° from the vertical for a period of 5§ min, the support being
placed at the level of the pivot axis of the oscillating tube.
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If the instructions for wall-mounted appliances state that the appliance is to be placed close to
the floor level and specifies a distance, a board is placed under the appliance at that
distance. The dimensions of the board are 15 cm more than the horizontal projection of the\

appliance g(\

Appliances normally fixed to a ceiling are mounted underneath a honzontal

support that is constructed to prevent water spraying onto its top surface. aéaxrs of the

oscillating tube is located at the same level as the underside of and aligned

centrally with the appliance. The spray is directed upwards. d@é appliances, the
e

movement of the tube is limited to two times 90° from the vert] riod of 5 min.

Appliances with type X attachment, except those ha c;ah‘y prepared cord, are fitted
with the lightest permissible type of flexible cord f@ llest cross-sectional area specified
in Table 13.

Detachable parts are removed and , iIf necessary, to the relevant treatment with the
main part. However, if the udthons state that a part has to be removed for user
maintenance and a tool \ th.rs part is not removed.

15.2 Appliances subject to spillage of liquid in normal use shall be constructed so that such
spillage does not affect their electrical insulation.

Compliance is checked by the following test using a spillage solution comprising water containing
approximately 1 % NaCl and 0,6 % rinsing agent.

Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 13.

Appliances incorporating an appliance inlet are tested with or without an appropriate
connector in position, whichever is most unfavourable.

Detachable parts are removed.

The liquid container of the appliance is completely filled with the solution and a further quantity
equal to 15 % of the capacity of the container or 0,25 |, whichever is the greater, is poured in
steadily over a period of 1 min.

Any commercially available rinsing agent may be used, but if there is any doubt with regards
to the test results, the rinsing agent shall have the following properties:

— viscosity, 17 mPa-s;
- pH, 2,2 (1 % in water).

and its composition shall be

Substance Parts by mass
%
Plurafac ® LF 22110) 15,0
Cumene sulfonate (40 % solution) 11,5
Citric acid (anhydrous) 3,0
Deionized water 70,5

The appliance shall then withstand the electric strength test of 16.3 and inspection shall show
that there is no trace of water on insulation that could result in a reduction of clearances or
creepage distances below the values specified in Clause 29.

15.3 Appliances shall be proof against humid conditions that may occur in normal use.

Compliance is checked by test Cab: Damp heat steady state in IEC 60068-2-78 under the
following conditions.

Appliances that were subjected to the tests of 156.1 or 15.2 are placed in normal ambient
conditions for 24 h.

Cable entries, if any, are left open. If knock-outs are provided, one of them is opened.
Detachable parts are removed and subjected, if necessary, to the humidity test with the main
part.

0 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience of users of
this document and does not constitute an endorsement by IEC of this product.
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The humidity test is carried out for 48 h in a humidity cabinet containing air with a relative
humidity of (93 + 3) %. The temperature of the air is maintained within 2 K of any convenient
value t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the appliance \

is brought to a temperature of t*j °C. Q(’(\

NOTE If it is not possible to place the whole appliance in the humidity cabinet, parts contgmin rical
insulation may be tested separately, taking into account the conditions that the electrical insu.:!a@ stibjected to

within the appliance.
The appliance shall then withstand the tests of Clause 16 in thw cabinet or in the
e

room in which the appliance was brought to the prescrib @5 ure after reassembly of
those parts that may have been removed. G\(\\

16 Leakage current and electric str *

16.1 The leakage current of t@‘a\&i ce shall not be excessive and its electric strength
.

shall be adequate. \\
A%

Compliance is checked by the tests of 16.2 and 16.3.
Protective impedance is disconnected from live parts before carrying out the tests.

The tests are carried out on the appliance at room temperature and not connected to the supply
mains.

16.2 An a.c. test voltage is applied between live parts and

— accessible metal parts intended to be connected to protective earth, for class | appliances and
class 0l appliances;

— metal foil having an area not exceeding 20 cm x10 cm which is in contact with accessible
surfaces of insulating material and metal parts not intended to be connected to protective
earth, for class 0 appliances, class Il appliances, class Il constructions and class Il
appliances.

The test voltage is
— 1,06 times rated voltage, for single-phase appliances;

— 1,06 times rated voltage, divided by V3, for three-phase appliances.
The leakage current is measured within 5 s after the application of the test voltage.

The leakage current shall not exceed the following values:

— for class Il appliances and for parts of 0,25 mA
class Il construction
— for class 0, class 0l and class Il appliances 0,5 mA
— for portable class | appliances 0,75 mA
— for stationary class | motor-operated appliances 3,5 mA
— for stationary class | heating appliances 0,75 mA or 0,75 mA per kW rated

power input of the appliance with
a maximum of 5 mA, whichever is
higher

The values specified above are doubled if all controls have an off position in all poles. They
are also doubled if
— the appliance has no control other than a thermal cut-out, or

— all thermostats, temperature limiters and energy regulators do not have an off position,
or

— the appliance has radio interference filters. In this case, the leakage current with the filter
disconnected shall not exceed the limits specified.
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For combined appliances, the total leakage current may be within the limits specified for
heating appliances or motor-operated appliances, whichever is the greater, but the two
limits are not added.

For measuring the leakage current, a low impedance ammeter capable of measurmﬁ@‘@
r.m.s. value of current may be used.

16.3 Immediately after the test of 16.2, the insulation is subje gﬂtage having a
frequency of 50 Hz or 60 Hz for 1 min in accordance wrth !E 11 7 The values of the test
voltage for different types of insulation are given in T

Accessible parts of insulating material are ¢ d With mera! foil.

praced so that no flashover occurs at the edges of the insulation.

\\\\Qfable 7 — Test voltages

NOTE 1 Care is to be taken that the metal *-

Test voltage
v
nsulstion Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 V b =250 V
Basic insulation © 500 1250 1250 1,2U+ 950
Supplementary insulation ¢ - 1250 1750 1,2U+ 1450
Reinforced insulation - 2 500 3 000 24U+ 2400

a  For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The test
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range
> 150 V and <250 V.

b For appliances having a rated voltage <150 V, these test voltages apply to parts having a working
voltage > 150 V and = 250 V.

¢ In constructions where basic insulation and supplementary insulation cannot be tested separately,
the insulation is subjected to the test voltages specified for reinforced insulation.

A test voltage is applied between accessible metal parts and the supply cord which is
wrapped with metal foil at the point where the supply cord is located in an inlet bushing and
where, for appliances having a type X attachment, the supply cord is located in a cord
guard or a cord anchorage with their clamping screws, if any, being tightened to two-thirds of
the torque specified in Table 14. The test voltage is 1 250 V for class 0 appliances and class
I appliances and 1 750 V for class Il appliances.

NOTE 2 The characteristics of the high-voltage source used for the test are described in Table 5.

NOTE 3 For class Il constructions incorporating both reinforced insulation and double insulation, care is to
be taken that the voltage applied to the reinforced insulation does not overstress the basic insulation or the
supplementary insulation.

NOTE 4 When testing insulating coatings, the metal foil may be pressed against the insulation by means of a
sandbag so that the pressure is approximately 5 kPa. The test may be limited to places where the insulation is
likely to be weak, for example where there are sharp metal edges under the insulation.

NOTE 5 If practicable, insulating linings should be tested separately.

NOTE 6 Care is to be taken to avoid overstressing the components of electronic circuits.

No breakdown shall occur during the test.
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17 Overload protection of transformers and associated circuits

the event of short circuits which are likely to occur in normal use, excessive temperatu

Appliances incorporating circuits supplied from a transformer shall be constructed so that IE\
not occur in the transformer or in the circuits associated with the transformer

NOTE Examples are the short-circuiting of bare or inadequately insulated conductar sslble circuits
operating at safety extra-low voltage. 6

Compliance is checked by applying the most unfavourab urt or overload which is
likely to occur in normal use, the appliance being sup 1,06 times or 0,94 times rated
voltage, whichever is the more unfavourable. Bagi atron is not short circuited.

onductors of safety extra-low voltage circuits

The temperature rise of the insulati
xo fied in Table 3 by more than 15 K.

shall not exceed the relevant &

The temperature of wrndr\g}shau not exceed the values specified in Table 8. However, these
limits do not apply to fail-safe transformers complying with Subclause 15.5 of IEC 61558-1.

18 Endurance

NOTE Requirements and tests are specified in part 2 when necessary.

19 Abnormal operation

19.1 Appliances shall be constructed so that as a result of abnormal or careless operation,
the risk of fire, mechanical damage impairing safety or protection against electric shock is
obviated as far as is practicable.

Electronic circuits shall be designed and applied so that a fault condition will not render the
appliance unsafe with regard to electric shock, fire hazard, mechanical hazard or dangerous
malfunction.

Appliances incorporating heating elements are subjected to the tests of 19.2 and 19.3. In
addition, such appliances having a control that limits the temperature during the test of
Clause 11 are subjected to the tests of 19.4 and, when applicable, to the test of 19.5.
Appliances incorporating PTC heating elements are also subjected to the test of 19.6.

Appliances incorporating motors are subjected to the tests of 19.7 to 19.10, as applicable.

Appliances incorporating electronic circuits are also subjected to the tests of 19.11 and
19.12, as applicable.

Appliances incorporating contactors or relays are subjected to the test of 19.14.
Appliances incorporating voltage selector switches are subjected to the test of 19.15.

Unless otherwise specified, the tests are continued until a non-self-resetting thermal cut-
out operates or until steady conditions are established. If a heating element or an
intentionally weak part becomes permanently open-circuited, the relevant test is repeated
on a second sample. This second test shall be terminated in the same mode unless the test is
otherwise satisfactorily completed.

NOTE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the appliance,
may be used to provide the necessary protection. The protective device in the fixed wiring does not provide the
necessary protection.
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Unless otherwise specified, only one abnormal condition is simulated at any one time.

If more than one of the tests are applicable to the same appliance, these tests are carried out
consecutively after the appliance has cooled down to room temperature.

For combined appliances, the tests are carried out with motors and h ‘g'éments
operating simultaneously under normal operation, the appropnate test pplied one at
a time to each motor and heating element.

When it is stated that a control is short-circuited, it m ‘\ red moperat.fve instead. If
the control performs more than one function, only that of the control under consideration is
rendered inoperative. Other functions of the contri yeCONtinue to operate normally.

Unless otherwise specified, comp!;a‘;\ ith the tests of this clause is checked as described

in 19.13. S\\\Q

19.2 Appliances with héating elements are tested under the conditions specified in
Clause 11 but with restricted heat dissipation. The supply voltage, determined prior to the
test, is that required to provide a power input of 0,85 times rated power input under normal
operation when the power input has stabilized. This voltage is maintained throughout the
test.

NOTE Controls that operate during the test of Clause 11 are allowed to operate.

19.3 The test of 19.2 is repeated but with a supply voltage, determined prior to the test,
equal to that required to provide a power input of 1,24 times rated power input under normal
operation when the power input has stabilized. This voltage is maintained throughout the
test.

NOTE Controls that operate during the test of Clause 11 are allowed to operate.

19.4 The appliance is tested under the conditions specified in Clause 11. Any control that
limits the temperature during the test of Clause 11 is short-circuited.

If the appliance incorporates more than one control, they are short-circuited in turn.

19.5 The test of 19.4 is repeated on class 0l appliances and class | appliances
incorporating tubular sheathed or embedded heating elements. However, controls are not
short-circuited but one end of the element is connected to the sheath of the heating element.

This test is repeated with the polarity of the supply to the appliance reversed and with the
other end of the element connected to the sheath.

The test is not carried out on appliances intended to be permanently connected to fixed wiring
and on appliances where an all-pole disconnection occurs during the test of 19.4.

Appliances with a neutral are tested with the neutral connected to the sheath.

NOTE For embedded heating elements, the metal enclosure is considered to be the sheath.

19.6 Appliances with PTC heating elements are supplied at rated voltage until steady
conditions with regard to power input and temperature are established.

The working voltage of the PTC heating element is increased by 5 % and the appliance is
operated until steady conditions are re-established. The voltage is then increased in similar
steps until 1,6 times working voltage is reached, or until the PTC heating element ruptures,
whichever occurs first.
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19.7 The appliance is operated under stalled conditions by

— locking the rotor of appliances for which the locked rotor torque is smaller than the full
load torque;

— locking moving parts of other appliances. GO

.
If an appliance has more than one motor, the test is carried out for eachwaparateiy.

Appliances incorporating motors and having capacitors in the cg%a an auxiliary winding,
are operated with the rotor locked, the capacitors being @ uRdd one at a time. The test
is repeated with the capacitors short-circuited one at ess they are of |*2 class S2 or
S3 ¢4 of IEC 60252-1.

.

NOTE 1 This test is carried out with the roto\l some motors may start thus giving rise to inconsistent

results.
.

For each of the tests, apﬁ brovided with a timer or programmer are supplied at rated
voltage for a period equal tAthe maximum period allowed by the timer or programmer. If the timer
or programmer is an electronic type that operates to ensure compliance with the test before the
maximum period under the conditions of Clause 11 is reached, it is considered to be a protective
electronic circuit as well as a control that operates under the conditions of Clause 11.

Other appliances are supplied at rated voltage for a period

— of 30 s for
* hand-held appliances,
e appliances that have to be kept switched on by hand or foot, and
e appliances that are continuously loaded by hand;

— of 5 min for other appliances that are operated while attended;

— until steady conditions are established, for other appliances.

NOTE 2 Appliances that are tested for 5 min are indicated in the relevant part 2.

During the test, the temperature of the windings shall not exceed the relevant value specified

in Table 8.
Table 8 — Maximum winding temperature
Temperature
°C
Type of appliance Class | Class | Class | Class | Class | Class | Class | Class

105 120 130 155 180 200 220 250
(A) (E) (B) (F) (H) (N) (R)

Appliances other than those operated until 200 215 225 240 260 280 300 330
steady conditions are established

Appliances operated until steady
conditions are established

- if impedance protected 150 165 175 190 210 230 250 280
— if protected by a protective device
during the first hour, maximum value 200 215 225 240 260 280 300 330

+ after the first hour, maximum 175 190 200 215 235 255 275 305
value

- after the first hour, arithmetic average 150 165 175 190 210 230 250 280

19.8 One phase of appliances incorporating multi-phase motors is disconnected. The
appliance is then operated under normal operation and supplied at rated voltage for the
period specified in 19.7.
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19.9 A running overload test is carried out on appliances incorporating motors that are
intended to be remotely or automatically controlled or liable to be operated continuously.

Motor-operated appliances and combined appliances for which Subclause 30. Sggs\\
applicable and that use overload protective devices relying on electronic c:rcmts

the motor windings, other than those that sense winding temperatures dig c@ e also
subjected to the running overload test. é

The appliance is operated under normal operation and supplj ,@ d voltage until steady
conditions are established. The load is then increas e*turrent through the motor
windings is raised by 10 % and the appliance is o mgam until steady conditions are
established, the supply voltage being maintak its original value. The load is again
increased and the test is repeated untn‘ th t:ve device operates or the motor stalls.

|

During the test, the winding te{y e shall not exceed
n

140 °C, for class 105
— 1585 °C, for class 120 (E) winding insulation;

ing insulation;

— 165 °C, for class 130 (B) winding insulation;
— 180 °C, for class 155 (F) winding insulation;
— 200 °C, for class 180 (H) winding insulation;
— 220 °C, for class 200 (N) winding insulation;
— 240 °C, for class 220 (R) winding insulation;,

— 270 °C, for class 250 winding insulation.

NOTE |If the load cannot be increased in appropriate steps, the motor may be removed from the appliance and
tested separately.

19.10 Appliances incorporating series motors are operated with the lowest possible load and
supplied at 1,3 times rated voltage for 1 min.

During the test, parts shall not be ejected from the appliance.

19.11 Electronic circuits are checked by evaluation of the fault conditions specified in
19.11.2 for all circuits or parts of circuits, unless they comply with the conditions specified in
19.11.1.

NOTE 1 In general, examination of the appliance and its circuit diagram will reveal the fault conditions which have
to be simulated, so that testing can be limited to those cases that may be expected to give the most unfavourable
results.

Appliances incorporating an electronic circuit that relies upon a programmable component to
function correctly are subjected to the test of 19.11.4.8, unless restarting at any point in the
operating cycle after interruption of operation due to a supply voltage dip will not result in a
hazard. The test is carried out after removal of all batteries and other components intended to
maintain the programmable component supply voltage during mains supply voltage dips,
interruptions and variations.

Appliances having a device with an off position obtained by electronic disconnection, or a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electronic
circuits, reference should be made to Annex Q. It should be realized that in the Parts 2 there may be additional or
alternative abnormal operation tests specified; these are not shown in the flow chart. For correct application of the
standard, the normative text takes precedence over the guidance given in Annex Q.

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.
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During and after each test, the temperature of windings shall not exceed the values specified
in Table 8. However, these limits do not apply to fail-safe transformers complying with
Subclause 15.5 of IEC 61558-1. The appliance shall comply with the conditions specified in
19.13. Any current flowing through protective impedance shall not exceed the :’i%\

specified in 8.1.4. GO

.
NOTE 3 Unless it is necessary to replace components after any of the tests, the electric s eﬁt required by
19.13 need only be carried out after the final test on the electronic circuit.

If a conductor of a printed circuit board becomes open-circui ppliance is considered
to have withstood the particular test, provided both of ¢(hey¥l g conditions are met:

it{gfa ds the test of Annex E;

earances or creepage distances between live
w the values specified in Clause 29.

— the base material of the printed circuit boar;

— any loosened conductor does no
parts and accessible metal par s\
.

19.11.1 Fault conditfons‘@‘ﬁ' specified in 19.11.2 are not applied to circuits or parts of
circuits when both of the fdllowing conditions are met:

— the electronic circuit is a low-power circuit as described below;

— protection against electric shock, fire hazard, mechanical hazard or dangerous
malfunction of other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

An example of a low-power circuit is shown in Figure 6 and is determined as follows.

The appliance is supplied at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resistor
reaches a maximum. Points closest to the supply source at which the maximum power
delivered to this resistor does not exceed 15 W at the end of 5 s are called low-power points.
The part of the circuit farther from the supply source than a low-power point is considered to
be a low-power circuit.

NOTE 1 The measurements should be made from only one pole of the supply source, preferably the one that
gives the fewest low-power points.

NOTE 2 When determining the low-power points, it is recommended to start with points close to the supply
source.

NOTE 3 The power consumed by the variable resistor should be measured by a wattmeter.

19.11.2 The following fault conditions are considered and, if necessary, applied one at a
time, consequential faults being taken into consideration:

a) short circuit of functional insulation if clearances or creepage distances are less than
the values specified in Clause 29;

b) open circuit at the terminals of any component;

c) short circuit of capacitors, unless they comply with IEC 60384-14;

d) short circuit of any two terminals of an electronic component, other than an integrated
circuit. This fault condition is not applied between the two circuits of an optocoupler;

e) failure of triacs in the diode mode;

f) failure of microprocessors and integrated circuits except components such as thyristors
and triacs. All possible output signals are considered for faults occurring within the
component. If it can be shown that a particular output signal is unlikely to occur, then the
relevant fault is not considered.

g) failure of an electronic power switching device in a partial turn-on mode with loss of gate
(base) control.
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NOTE 1 This mode may be simulated by disconnecting the electronic power switching device gate (base)
terminal and connecting an external adjustable power supply between the gate (base) terminal and the source
(emitter) terminal of the electronic power switching device. The power supply is then varied so as to achieve a
current that will not damage the electronic power switching device but will give the most onerous conditions of\
test.

NOTE 2 Examples of electronic power switching devices are field effect transistors (FET's and @@ 's)
and bipolar transistors (including IGBT's).

Fault condition f) is applied to encapsulated and similar components if\tg F 5annor be

assessed by other methods.

Positive temperature coefficient resistors are not short-circ %%, are used within the
manufacturer's specification. However, PTC-S ther JSW\ sMort-circuited unless they
comply with IEC 60738-1. ’Q(\

In addition, each low-power circuit is short- { y connecting the low-power point to the
pole of the supply source from whic u emenrs were made.

For simulation of the fault ¢ W h appliance is operated under the conditions specified
voltage.

in Clause 11 but suppheog\
When any of the fault conditions are simulated, the duration of the test is

— as specified in 11.7 but only for one operating cycle and only if the fault cannot be
recognized by the user, for example, a change in temperature;

— as specified in 19.7, if the fault can be recognized by the user, for example, when the
motor of a kitchen machine stops;

— until steady conditions are established, for circuits continuously connected to the supply
mains, for example, stand-by circuits.

In each case, the test is ended if a non-self-resetting interruption of the supply occurs within
the appliance.

19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated in a) to g) of 19.11.2 shall be incorporated in the protective electronic circuit
either before the appliance is started or at any point in time after the appliance is started so that the
most unfavourable conditions of the test are applied.

If the appliance is able to operate after the fault in the protective electronic circuit is incorporated,
then the appliance is further tested as follows.

For appliances for continuous operation the appliance is operated until steady conditions are
reached. Then the relevant test of Clause 19 is repeated.

Other appliances are operated for one cycle of operation. Then the relevant test of Clause 19 is
repeated.

NOTE The compliance criteria applied for these tests are those detailed in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic
disconnection, or a device that can be placed in the stand-by mode, are subjected to the tests
of 19.11.4.1 to 19.11.4.7. The tests are carried out with the appliance supplied at rated
voltage, the device being set in the off position or in the stand-by mode.

Appliances incorporating a protective electronic circuit are subjected to the tests of
19.11.4.1 to 19.11.4.7. The tests are carried out after the protective electronic circuit has
operated during the relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. However,
appliances that are operated for 30 s or 5§ min during the test of 19.7 are not subjected to the
tests for electromagnetic phenomena.

The tests are carried out with surge protective devices disconnected, unless they
incorporate spark gaps.

NOTE 1 |If the appliance has several modes of operation, the tests are carried out with the appliance operating in
each mode, if necessary.

NOTE 2 Appliances incorporating electronic controls complying with the |IEC 60730 series of standards are not
exempt from the tests.
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19.11.4.1 The appliance is subjected to electrostatic discharges in accordance with
IEC 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and
ten discharges having a negative polarity are applied at each preselected point.

19.11.4.2 [%) The appliance is subjected to radiated fields in accordance with IEC 61&2@(&\\

The frequency ranges tested shall be: 66 .
— 80 MHz to 1 000 MHz, test level 3; g

— 1,4 GHz to 2,0 GHz, test level 3: g@-\)
e -
. “

— 2,0 GHz to 2,7 GHz, test level 2. \
NOTE The dwell time for each frequency is to be sufficight tC&rve a possible malfunction of the protective
.

electronic circuit.

19.11.4.3 The appliance is sub&e}
e

to fast transient bursts in accordance with
IEC 61000-4-4. Test level 3 m@ kdpetition rate of 5 kHz is applicable for signal and control
lines. Test level 4 with a n rate of 5 kHz is applicable for the power supply lines. The
bursts are applied for 2 mih with a positive polarity and for 2 min with a negative polarity.

19.11.4.4 The power supply terminals of the appliance are subjected to voltage surges in
accordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the selected points. An open circuit test voltage of 2 kV is applicable for the line-to-line coupling
mode, a generator having a source impedance of 2 Q) being used. An open circuit test voltage of
4 kV is applicable for the line-to-earth coupling mode, a generator having a source impedance of
12 Q being used.

Earthed heating elements in class | appliances are disconnected during this test.

NOTE |If a feedback system depends on inputs related to a disconnected heating element, an artificial network
may be needed.

For appliances having surge arresters incorporating spark gaps, the test is repeated at a level
that is 95 % of the flashover voltage.

19.11.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-4-6,
test level 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz are
covered.

NOTE The dwell time for each frequency is to be sufficient to observe a possible malfunction of the protective
electronic circuit.

19.11.4.6 For appliances having a rated current not exceeding 16 A, the appliance is
subjected to the class 3 voltage dips and interruptions in accordance with IEC 61000-4-11.
The values specified in Table 1 and Table 2 of IEC 61000-4-11 are applied at zero crossing of
the supply voltage.

For appliances having a rated current exceeding 16 A, the appliance is subjected to the
class 3 voltage dips and interruptions in accordance with IEC 61000-4-34. The values
specified in Table 1 and Table 2 of IEC 61000-4-34 are applied at zero crossing of the supply
voltage.

19.11.4.7 The appliance is subjected to mains signals in accordance with IEC 61000-4-13,
Table 11 with test level class 2 using the frequency steps according to Table 10.

19.11.4.8 The appliance is supplied at rated voltage and operated under normal operation.
After approximately 60 s, the power supply voltage is reduced to a level such that the
appliance ceases to respond to user inputs or parts controlled by the programmable
component cease to operate, whichever occurs first. This value of supply voltage is recorded.
The appliance is supplied at rated voltage and operated under normal operation. The
voltage is then reduced to a value of approximately 10 % less than the recorded voltage. It is
held at this value for approximately 60 s and then increased to rated voltage. The rate of
decrease and increase of the power supply voltage is to be approximately 10 V/s.
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The appliance shall continue to either operate normally from the same point in its operating
cycle at which the voltage decrease occurred or a manual operation shall be required to
restart it.

19.12 If safety of the appliance depends upon the operation of a miniature W

complying with IEC 60127 during any of the fault conditions specified in 19. test is
repeated but with the miniature fuse-link replaced by an ammeter. If the ¢ asured
— does not exceed 2,1 times the rated current of the fuse !mk %&t Is not considered

to be adequately protected and the test is carried outwj hnk short-circuited;

— is at least 2,75 times the rated current of the@{&\ Kk, the circuit is considered to be
adequately protected,

— is between 2,1 times and 2,75 {i rated current of the fuse-link, the fuse link is
short-circuited and the test is_carxigNout

s for the relevant pﬁ' or 30 min, whichever is the shorter, for quick acting fuse-
links;

o for the relevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

NOTE 1 In case of doubt, the maximum resistance of the fuse-link has to be taken into account when determining
the current.

NOTE 2 The verification whether the fuse-link acts as a protective device is based on the fusing characteristics
specified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the
fuse-link.

NOTE 3 Other fuses are considered to be intentionally weak parts in accordance with 19.1.
19.13 During the tests, the appliance shall not emit flames, molten metal, or poisonous or

ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9.

After the tests, and when the appliance has cooled to approximately room temperature,
compliance with Clause 8 shall not be impaired and the appliance shall comply with 20.2 if it
can still be operated.

Table 9 - Maximum abnormal temperature rise

Part Temperature rise
K
Wooden supports, walls, ceiling and floor of the test corner and wooden 150
cabinets @
Insulation of the supply cord ? without T marking, or with T marking up to 75 °C 150
Insulation of the supply cord * with T marking above 75 °C T+75
Supplementary insulation and reinforced insulation other than 1,5 times the relevant value
thermoplastic materials ® specified in Table 3
2  For motor-operated appliances, these temperature rises are not determined.
b There is no specific limit for supplementary insulation and reinforced insulation of thermoplastic material.
However, the temperature rise has to be determined so that the test of 30.1 can be carried out.

When the insulation, other than that of class Ill appliances or class Ill constructions that do
not contain live parts, has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3, the test voltage, however, being as specified in Table 4.

The humidity treatment of 15.3 is not applied before this electric strength test.
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For appliances which are immersed in or filled with conducting liquid in normal use, the
appliance is immersed in or filled with water for 24 h before the electric strength test is carried
out.

After the operation or interruption of a control, clearances and creepage distanc @@
the functional insulation shall withstand the electric strength test of 16.3, ¢t ltage,
however, being twice the working voltage.

The appliance shall not undergo a dangerous malfunction, ﬁ‘d@%shaﬂ be no failure of

protective electronic circuits if the appliance is still op

Appliances tested with an electronic switch in (gfosiﬁon, or in the stand-by mode, shall

— not become operational, or

.
— if they become oper: rmﬂ@)! result in a dangerous malfunction during or after the
tests of 19.11.4. i(\

NOTE Unintended operation that may impair safety, can result from careless use of appliances, such as:

— storage of small appliances while connected to the supply;

— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.
In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:

— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.

19.14 Appliances are operated under the conditions of Clause 11. Any contactor or relay
contact that operates under the conditions of Clause 11 is short-circuited.

If a relay or contactor with more than one contact is used, all contacts are short-circuited at
the same time.

Any relay or contactor which operates only in order to ensure that the appliance is energized
for normal use and that does not otherwise operate in normal use is not short-circuited.

If more than one relay or contactor operates in Clause 11, each such relay or contactor is
short-circuited in turn.

NOTE If the appliance has several modes of operation, the tests are carried out with the appliance operating in
each mode, if necessary.

19.15 For appliances incorporating a mains voltage selector switch, this switch is set to the
lowest rated voltage position and the highest value of rated voltage is applied.

20 Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intended to be
used on a surface such as the floor or a table, shall have adequate stability.

Compliance is checked by the following test, appliances incorporating an appliance inlet being
fitted with an appropriate connector and flexible cord.
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The appliance, not connected to the supply mains, is placed in any normal position of use on
a plane inclined at an angle of 10° to the horizontal, the supply cord resting on the inclined
plane in the most unfavourable position. However, if part of an appliance comes into contacr
with the horizontal supporting surface when the appliance is tilted through an angle of 10°,
appliance is placed on a horizontal support and tilted in the most unfavourable @&
through an angle of 10°.

NOTE The test on the horizontal support may be necessary for appliances provided l\&g castors or feet. In
this case, castors or wheels may be blocked to prevent the appliance from rolling 6.

Appliances provided with doors are tested with the (\& or closed, whichever is the
more unfavourable.

Appliances intended to be filled with liquj user in normal use are tested empty or filled
with the most unfavourable quantity \ up to the capacity indicated in the instructions.

x .
The appliance shall not 0@9

The test is repeated on appliances with heating elements with the angle of inclination
increased to 15°. If the appliance overturns in one or more positions, it is subjected to the
tests of Clause 11 in each of these overturned positions.

During this test, temperature rises shall not exceed the values shown in Table 9.

20.2 Moving parts of appliances shall, as far as is compatible with the use and working of
the appliance, be positioned or enclosed to provide adequate protection against personal
injury in normal use. This requirement does not apply to parts of an appliance that necessarily
have to be exposed to allow the appliance to perform its working function.

For appliances having hazardous moving parts, due to their [9 working function (],
e..g.. the needle of a sewing machine, tools of kitchen machines or the blade of an electrical knife,
full protection is not possible for performing their intended use.

NOTE 1 Void.{C]

Protective enclosures, guards and similar parts shall be non-detachable parts and shall have
adequate mechanical strength. However, enclosures that can be opened by overriding an
interlock by applying the test probe are considered to be detachable parts.

The unexpected closure of self-resetting thermal cut-outs and overcurrent protective
devices shall not cause a hazard.

NOTE 2 An example of an appliance in which self-resetting thermal cut-outs and overcurrent protective
devices could cause a hazard is a food mixer.

Compliance is checked by inspection, by the tests of 21.1 and by means of

— atest probe that is similar to test probe B of EN 61032 but having a circular stop face with a diameter
of 50 mm, instead of the non circular face, applied with a force of 5N with the accessories and detachable
covers removed and

— test probe 18 of EN 61032, applied with a force of 2,56N on the appliance in a fully assembled
situation.

For appliances provided with movable devices such as those intended for varying tension of belts, the
test with the test probe is carried out with these devices adjusted to the most unfavourable position
within their range of adjustment. If necessary, belts are removed.

It shall not be possible to touch hazardous moving parts with this test probe.

21 Mechanical strength

21.1 Appliances shall have adequate mechanical strength and be constructed to withstand
such rough handling that may be expected in normal use.
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Compliance is checked by applying blows to the appliance in accordance with test Ehb of
IEC 60068-2-75, the spring hammer test.

The appliance is rigidly supported and three blows, having an impact energy of 0 5 ﬁ(e\\
applied to every point of the enclosure that is likely to be weak.

If necessary, the blows are also applied to handles, levers, knobs anw parts and to
signal lamps and their covers but only if the lamps or covers prot, e enclosure by
more than 10 mm or if their surface area exceeds 4 cm?. Lam \Mhe appliance and their
covers are only tested if they are likely to be damaged,i «‘%vs

isjgg glowing heating element, care is to be taken
ke the heating element.

NOTE When applying the release cone to the guard
that the hammer head passing through the guard d

After the test, the appliance s no damage that could impair compliance with this
standard and complianc K’g 1 and Clause 29 shall not be impaired. In case of doubt,
supplementary msu!am)zx einforced insulation are subjected to the electric strength
test of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances
below the values specified in Clause 29, and small chips that do not adversely affect
protection against access to live parts or moisture, are ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

If there is doubt as to whether a defect has occurred by the application of the preceding blows
or the previous tests, this defect is neglected and the group of three blows is applied to the
same place on a new sample which shall then withstand the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and
similar materials are ignored.

21.2 Accessible parts of solid insulation shall have sufficient strength to prevent
penetration by sharp implements.

Compliance is checked by subjecting the insulation to the following test, unless the thickness
of supplementary insulation is at least 1 mm and that of reinforced insulation is at least
2 mm.

The insulation is raised to the temperature measured during the test of Clause 11. The
surface of the insulation is then scratched by means of a hardened steel pin, the end of which
has the form of a cone with an angle of 40°. Its tip is rounded with a radius of
0,25 mm +# 0,02 mm. The pin is held at any angle from 80° to 85° to the horizontal and loaded
so that the force exerted along its axis is 10 N +# 0,5 N. The scratches are made by drawing
the pin along the surface of the insulation at a speed of approximately 20 mm/s. Two parallel
scratches are made. They are spaced sufficiently apart so that they are not affected by each
other, their length covering approximately 25 % of the length of the insulation. Two similar
scratches are made at 90° to the first pair without crossing them.

The test fingernail of Figure 7 is then applied to the scratched surface with a force of
approximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the electric strength test of 16.3.

The hardened steel pin is then applied perpendicularly with a force of 30 N #0,5 N to an
unscratched part of the surface. The insulation shall then withstand the electric strength test
of 16.3 with the pin still applied and used as one of the electrodes.
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22 Construction

221 If the appliance is marked with the first numeral of the IP system, the relevan \
requirements of IEC 60529 shall be fulfilled. 0

Compliance is checked by the relevant tests. ges .

22.2 For stationary appliances, means shall be provided to en @}o e disconnection
from the supply mains. Such means shall be one of the fQlloywify~

— a supply cord fitted with a plug; GK\\

— a switch complying with 24.3; *

— a statement in the instructions {h \ connection incorporated in the fixed wiring is to be
provided: \\Q .

— an appliance inlet. \\

Single-pole switches and single-pole protective devices that disconnect heating elements
from the supply mains in single-phase, permanently connected class 0l appliances and
class | appliances shall be connected to the phase conductor.

Compliance is checked by inspection.

22.3 Appliances with pins for insertion into socket-outlets shall not impose undue strain on
these socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance into a socket-outlet without
earthing contact. The socket-outlet has a horizontal pivot at a distance of 8 mm behind the
engagement face of the socket-outlet and in the plane of the contact tubes.

The torque that has to be applied to maintain the engagement face of the socket-outlet in the
vertical plane shall not exceed 0,25 Nm.

NOTE The torque to keep the socket-outlet itself in the vertical plane is not included in this value.

A new sample of the appliance is firmly held so that the retention of the pins is not affected.
The appliance is placed in a heating cabinet for 1 h at a temperature of 70 °C £ 2 °C. The
appliance is then removed from the heating cabinet and a pull force of 50 N is immediately
applied for 1 min to each pin along their longitudinal axes.

When the appliance has cooled down to room temperature, the pins shall not have been
displaced by more than 1 mm.

Each pin is then subjected in turn to a torque of 0,4 Nm, which is applied for 1 min in each
direction. The pins shall not rotate unless rotation does not impair compliance with this
standard.

22.4 Appliances for heating liquids and appliances causing undue vibration shall not be
provided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22.5 Appliances intended to be connected to the supply mains by means of a plug or pins for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
there is no risk of electric shock from charged capacitors having a rated capacitance equal to or
greater than 0,1 pF.
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Compliance is checked by the following test.

The appliance is supplied at rated voltage. Any switch is then placed in the off position and
the appliance is disconnected from the supply mains at the instant of voltage peak \
second after disconnection, the voltage between the pins of the plug is measured (x\
instrument that does not appreciably affect the value to be measured.

The voltage shall not exceed 34 V. ge

&) If compliance relies on the operation of an electronic circuit, hg(%romagneﬁc phenomena
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time to iance€. The discharge test is then
repeated three times and for each test, the voltage sh ed 34 V.
22.6 Appliances shall be constructed so ir electncal insulation cannot be affected by
water that could condense on coI or by liquid that could leak from containers,
hoses, couplings and 5|m|Iar he appliance. The electrical insulation of class Il
appliances and class Il ons shall not be affected if a hose ruptures or a seal
leaks.

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

Drops of coloured water solution are applied by a syringe to parts inside the appliance where
leakage of a liquid could occur and affect electrical insulation. The appliance is in operation or
at rest, whichever is the more unfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulation
that could result in a reduction of creepage distances below the values specified in 29.2.

22.7 Appliances containing liquid or gases in normal use or having steam-producing devices
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

22.8 For appliances having compartments to which access can be gained without the aid of
a tool and that are likely to be cleaned in normal use, the electrical connections shall be
arranged so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

22.9 Appliances shall be constructed so that parts such as insulation, internal wiring,
windings, commutators and slip rings are not exposed to oil, grease or similar substances,
unless the substance has adequate insulating properties so that compliance with the standard
is not impaired.

Compliance is checked by inspection and by the tests of this standard.

22.10 It shall not be possible to reset voltage-maintained non-self-resetting thermal cut-
outs by the operation of an automatic switching device incorporated within the appliance. This
requirement is only applicable if a non-self-resetting thermal cut-out is required by the
standard and a voltage maintained non-self-resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Non-self-resetting thermal motor protectors shall have a trip-free action unless they are
voltage maintained.
NOTE 2 Trip-free is an automatic action that is independent of manipulation or position of the actuating member.

Reset buttons of non-self-resetting controls shall be located or protected so that their
accidental resetting is unlikely to occur if this could result in a hazard.
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NOTE 3 For example, this requirement precludes the location of reset buttons on the back of an appliance, which
could result in them being reset by pushing the appliance against a wall.

Compliance is checked by inspection. \

22.11 Non-detachable parts that protect against access to live parts, moistu Q tact
with moving parts shall be fixed in a reliable manner and withstand the ical stress
occurring during normal use. Snap-in devices used for fixing such parts @ae an obvious
locked position. The fixing properties of snap-in devices used | are likely to be

removed during installation or servicing shall be reliable. 6‘,

Compliance is checked by the following tests. GK\\

Parts that are likely to be remov nstallation or servicing are disassembled and
assembled 10 times before the ried out.

NOTE Servicing includes repl&&n§the supply cord, except in appliances with a Type Z attachment.

The test is carried out at room temperature. However, if compliance may be affected by the
temperature of the appliance, the test is also carried out immediately after it has been
operated under the conditions specified in Clause 11.

The test is applied to all parts that are likely to be detachable whether or not they are fixed by
screws, rivets or similar parts.

A force is applied without jerks for 10 s in the most unfavourable direction to parts likely to be
weak. The force is as follows:

— push force, 50 N;
— pull force:
o jfthe shape of the part is such that the fingertips cannot easily slip off, 50 N;

e |f the projection of the part that is gripped is less than 10 mm in the direction of
removal, 30 N.

The push force is applied by test probe 11 of IEC 61032.

The pull force is applied by a suitable means, such as a suction cup, so that the test results
are not affected. While the force is being applied, the test fingernail of Figure 7 is inserted in
any aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of
10 N but is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, the pull force is not applied but
the test fingernail is inserted in any aperture or joint with a force of 10 N and is then pulled for
10 s by means of the loop with a force of 30 N in the direction of removal.

If the part is likely to be twisted, the following torque is applied at the same time as the pull or
push force:

— 2 Nm, for major dimensions up to 50 mm;

— 4 Nm, for major dimensions over 50 mm.

This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the torque is reduced by
50 %.

Parts shall remain in the locked position and not become detached.
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22.12 [ Handles, knobs, grips, levers and parts providing a similar function shall be fixed in a reliable
manner so that they will not work loose in normal use if loosening could result in a hazard, including a
choking hazard. If these parts are used to indicate the position of switches or similar components, it shall
not be possible to remove or fix them incorrectly if this could result in a hazard. The requirement conm\

ing the choking hazard does not apply to appliances intended for commercial use. ¢ GO
Text deleted

NOTE Sealing compound and similar materials, other than self-hardening re %&)g considered to be
adequate to prevent loosening.

Compliance is checked by inspection, by manual te 3 rymg to remove the part by
applying an axial force of G

— 15 N, if an axial pull is unlikely to be agp Rormal use;

— 30 N, if an axial pull is likely to‘b jed in normal use.

The force is applied for 1 \

If the part is removed and can be contained within the small parts cylinder in Figure 13, its
loosening is considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use,
contact is unlikely between the operator's hand and parts having a temperature rise
exceeding the value specified in Table 3 for handles which are held for short periods only in
normal use.

Compliance is checked by inspection and, if necessary, by determining the temperature rise.

22.14 Appliances shall have no ragged or sharp edges, other than those necessary for the
functioning of the appliance, which could create a hazard for the user in normal use or during
user maintenance.

Pointed ends of self-tapping screws or other fasteners shall be located so that they are
unlikely to be touched by the user in normal use or during user maintenance.

Compliance is checked by inspection.

22.15 Storage hooks and similar devices for flexible cords shall be smooth and well-
rounded.

Compliance is checked by inspection.

22.16 Automatic cord reels shall be constructed so that they do not cause

— undue abrasion or damage to the sheath of the flexible cord;
— breakage of conductor strands;

— undue wear of contacts.

Compliance is checked by the following test, which is carried out without passing current
through the flexible cord.

Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test
and the axis of the cord when it is unreeled without substantial resistance is approximately
60°. The cord is allowed to be recoiled by the reel.

If the cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that will
allow recoil.
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The test is carried out 6 000 times at a rate of approximately 30 times per minute or at the
maximum rate allowed by the construction of the cord reel if this is less.

NOTE It may be necessary to interrupt the test to allow the cord to cool. ((\\
After this test, the cord and cord reel are inspected. In case of doubt the corg- pMfcied to
the electric strength test of 16.3, a test voltage of 1 000V being \ etween the

conductors of the cord connected together and metal foil wrappedé d.
g walls shall be fixed so

22.17 Spacers intended to prevent the appliance fr, :{\
that it is not possible to remove them from the outs‘ \ e appliance by hand or by means
of a screwdriver or a spanner. [% This is not fo built-in appliances.

Compliance is checked by mspectror\\ y manual test.

22.18 Current-carrying other metal parts, the corrosion of which could result in a
hazard, shall be resistant to corrosion under normal conditions of use.

NOTE 1 Stainless steel and similar corrosion-resistant alloys and plated steel are considered to be satisfactory
for the purpose of this requirement.

Compliance is checked by verifying that after the tests of Clause 19, the relevant parts show
no sign of corrosion.

NOTE 2 Attention is to be paid to the compatibility of the materials of terminals and to the effect of heating.

22.19 Driving belts shall not be relied upon to provide the required level of insulation unless
they are constructed to prevent inappropriate replacement.

Compliance is checked by inspection.

22.20 Direct contact between live parts and thermal insulation shall be effectively prevented
unless such material is non-corrosive, non-hygroscopic and non-combustible.

NOTE Glass-wool is an example of thermal insulation which is satisfactory for the purpose of this requirement.
Non-impregnated slag-wool is an example of corrosive thermal insulation.

Compliance is checked by inspection and, if necessary, by appropriate tests.

22.21 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall not
be used as insulation, unless impregnated. This requirement does not apply to magnesium
oxide and mineral ceramic fibres used for the electrical insulation of heating elements.

NOTE Insulating material is considered to be impregnated if the interstices between the fibres of the material are
substantially filled with a suitable insulant.

Compliance is checked by inspection.

22.22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22.23 OQOils containing polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance is checked by inspection.
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22.24 Bare heating elements, other than those in class Ill appliances or class Il

constructions that do not contain live parts, shall be supported so that the heating
conductor is unlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in @OSS\
unfavourable place. No force is applied to the conductor after it has been cut

22.25 Appliances shall be constructed so that sagging heatlng c nnot come into
contact with accessible metal parts. This requirement does class Il appliances
or class Ill constructions that do not contain live palits (\

Compliance is checked by inspection.
NOTE This requirement may be met by '3 \1 upplementary insulation or a core which effectively prevents

the heating conductor from saggm

22.26 Appliances having parts of class lll construction shall be constructed so that the
insulation between parts operating at safety extra-low voltage and other live parts complies
with the requirements for double insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

22.27 Parts connected by protective impedance shall be separated by double insulation
or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

22.28 For class |l appliances connected in normal use to the gas mains or to the water
mains, metal parts conductively connected to the gas pipes or in contact with the water shall
be separated from live parts by double insulation or reinforced insulation.

Compliance is checked by inspection.

22.29 Class |l appliances intended to be permanently connected to fixed wiring shall be
constructed so that the required degree of access to live parts is maintained after installation.

NOTE The protection against access to live parts may be affected, for example, by the installation of metal
conduits or cables provided with a metal sheath.

Compliance is checked by inspection.

22.30 Parts of class Il construction which serve as supplementary insulation or
reinforced insulation, and which could be omitted during reassembly after servicing, shall be

— fixed so that they cannot be removed without being seriously damaged,
or

— constructed so that they cannot be replaced in an incorrect position and if they are
omitted, the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a
Type Z attachment and switches.

Compliance is checked by inspection and by manual test.

22.31 Neither clearances nor creepage distances over supplementary insulation and
reinforced insulation shall be reduced below the values specified in Clause 29 as a result of
wear.
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If a part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clearances nor creepage distances between live parts and accessible parts shall be
reduced below the values specified for supplementary insulation. This requirement does not \

apply if:

— parts are fixed by means of screws or nuts and locking washers provid t@Qese
screws or nuts are not required to be removed during the replacement e Pply cord
or other servicing;

— short rigid wires remain in position when the terminal screw is ed

— parts are held in place with two independent flxmg ot expected to become loose
at the same time;

— wires connected by soldering are held e near the terminals independently of the
solder;

— wires connected to termln an additional fixing provided near the terminal, so that
in the case of strand ors the fixing clamps both the insulation and conductor

With the appliance in its normal position of use, compliance is checked by inspection, by
manual test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or
protected so that the deposition of pollution resulting from wear of parts within the appliance
does not reduce clearances or creepage distances below the values specified in Clause 29.

Parts of natural or synthetic rubber used as supplementary insulation shall be resistant to
ageing or be located and dimensioned so that creepage distances are not reduced below the
values specified in 29.2, even if cracks occur.

Ceramic material which is not tightly sintered, similar materials or beads alone shall not be
used as supplementary insulation or reinforced insulation. Ceramic and similar porous
material in which heating conductors are embedded is considered to be basic insulation
and not reinforced insulation. This requirement is not applicable to heating conductors in PTC
heating elements.

Compliance is checked by inspection and by measurement.
If the rubber part has to be resistant to ageing, the following test is carried out.

The part is suspended freely in an oxygen bomb, the effective capacity of the bomb being at
least 10 times the volume of the part. The bomb is filled with oxygen not less than 97 % pure,
to a pressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C.

NOTE The use of the oxygen bomb presents some danger unless handled with care. Precautions should be taken
to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. It is then removed from the bomb and left at room
temperature out of direct sunlight for at least 16 h.

The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, the following test is carried out to determine if ceramic material is tightly
sintered.

The ceramic material is broken into pieces that are immersed in a solution containing 1 g of
fuchsine in each 100 g of methylated spirit. The solution is maintained at a pressure not less
than 15 MPa for a period so that the product of the test duration in hours and the test
pressure in megapascals is approximately 180.
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The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible to the

naked eye.

22.33 Conductive liquids that are or may become accessible in normal use and c Yv(\
liquids that are in contact with unearthed accessible metal parts shal dlrect
contact with live parts [%) or unearthed metal parts that are separated fr rts by basic
insulation only. Electrodes shall not be used for heating liquids.

For class Il construction, conductive liquids that ar 5 ?ﬁ%ecome accessible in normal
use and conductive liquids that are in contact witf:SE6 ed accessible metal parts shall
not be in direct contact with basic insulation rced insulation unless the reinforced
insulation consists of at least 3 layersg.

.
For class Il construction, ts’e liquids which are in contact with live parts shall not be
in direct contact with rei insulation unless the reinforced insulation consists of at
least 3 layers.

An air layer shall not be used as basic insulation or supplementary insulation in a double
insulation system if it is likely to be bridged by leaking liquid.

Compliance is checked by inspection.

22.34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless
the shaft is inaccessible when the part is removed.

Compliance is checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22.35 For constructions other than those of class Ill, handles, levers and knobs that are
held or actuated in normal use shall not become live in the event of a failure of basic
insulation. If these handles, levers and knobs are of metal and if their shafts or fixings are
likely to become live in the event of a failure of basic insulation, they shall be adequately
covered by insulating material or their accessible parts shall be separated from their shafts
or fixings by supplementary insulation.

For stationary appliances and cordless appliances @, this requirement does not apply to
handles, levers and knobs, other than those of electrical components, provided that they are
reliably connected to an earthing terminal or earthing contact or separated from live parts by
earthed metal.

NOTE Acordless appliance is an appliance that is connected to the supply only when placed on its associated

stand.

Compliance is checked by inspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the electric
strength test of 16.3 specified for supplementary insulation.

22.36 For appliances other than those of class Ill, handles which are continuously held in
the hand in normal use shall be constructed so that when gripped in normal use, the
operator's hand is not likely to touch metal parts unless they are separated from live parts by
double insulation or reinforced insulation.

Compliance is checked by inspection.

22.37 For class Il appliances, capacitors shall not be connected to accessible metal parts
and their casings, if of metal, shall be separated from accessible metal parts by
supplementary insulation.
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This requirement does not apply to capacitors complying with the requirements for protective
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests. 0('(\\
22.38 Capacitors shall not be connected between the contacts of a thermal @%I G
Compliance is checked by inspection. ga.\)

22.39 Lampholders shall be used only for the conne“{\ ps.

Compliance is checked by mspect:on
moved while in operatio ch have accessible moving parts, shall be fitted with a

switch to control the mot he actuating member of this switch shall be easily visible and
accessible.

22.40 Motor-operated ap%r nd combined appliances which are intended to be

Unless the appliance can operate continuously, automatically or remotely without giving rise
to a hazard, appliances for remote operation shall be fitted with a switch for stopping the
operation of the appliance. The actuating member of this switch shall be easily visible and
accessible.

NOTE Examples of appliances that can operate continuously, automatically or remotely without giving rise to a
hazard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors,
gates and rolling shutters.

Compliance is checked by inspection.
22.41 Appliances shall not incorporate components, other than lamps, containing mercury.
Compliance is checked by inspection.

22.42 Protective impedance shall consist of at least two separate components. If any one
of the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not
be exceeded.

Component impedances shall be unlikely to change significantly during the lifetime of the
appliance.

Compliance is checked by inspection and by measurement and if necessary, for resistors and
capacitors by the following tests.

Resistors are checked by the test of 14.1 a) in IEC 60065 and capacitors are checked by the
tests for class Y capacitors in IEC 60384-14 appropriate to the rated voltage of the
appliance.

22.43 Appliances which can be adjusted for different voltages shall be constructed so that
accidental changing of the setting is unlikely to occur.
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Compliance is checked by manual test.

22.44  An appliance is child-appealing if one of the following criteria is present:

— appliance decorated using faces, cartoon like characters, or similar images; 0((\\
— appliance using shapes representing animals, characters, persons or sca qg

An appliance is child-appealing if more than one of the following crstsw sent

— using non-functional light (functional light is e.g. illu
indicating status of an appliance);

— using non-functional sound (e.g. music)
— using non-functional movemepl\\

If the appliance is child- ap%“ s a mass less than 4 kg or is mounted or normally intended for
use at a height less than 8% mm, the following conditions shall be met:

n object or area, signal

— No surface (both functional surfaces and non-functional) that are accessible by means
of test probe 19 of IEC 61032 located at a height less than 850 mm shall exceed the tem-
perature rises stated below:

Temperature rise

— of bare metal 38K
— of coated metal 42K
— of glass and ceramic 51K
— of plastic having a thickness exceeding 0,4 mm 58K

— Hazardous moving parts shall not be accessible by means of test probe 19 of IEC 61032
under the conditions specified for test probe 18 in Clause 20.2.

— Live parts shall not be accessible by means of test probe 19 of IEC 61032 under the con-
ditions specified for test probe 18 in Clause 8.1.1.

— Liquid in the appliance shall not exceed 38 °C in normal use when it is accessible by
means of test probe 19 under the conditions specified for test probe 18 in Clause 20.2 or
can get out of the appliance when positioned in different positions. Vessels in which two
independent and sequential actions are needed to access the liquid are considered to
meet the requirement.

— The requirement of 22.12 is applicable for all accessible parts of the appliance.
The requirement is not applicable to appliances where there is a toy shaped like the appliance.
NOTE Z1 An example of a toy shaped like an appliance is a toy refrigerator.

Compliance is checked by inspection and appropriate tests.
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22.45 When air is used as reinforced insulation, the appliance shall be constructed so that
clearances cannot be reduced below the values specified in 29.1.3 due to deformation as a
result of an external force applied to the enclosure.

NOTE 1 A sufficiently rigid construction is considered to meet this requirement. 0((\

NOTE 2 Deformation due to manhandling the appliance has to be taken into account. : 66

Compliance is checked by inspection and by manual test.

22.46 If programmable protective electronic circuj ‘ ed to ensure compliance with
this standard, the software shall contain measu control the fault/error conditions
specified in Table R.1.

Software that contains measure k | the fault/error conditions specified in Table R.2 is
to be specified in part P@ cular constructions or to address specific hazards, if
necessary.

These requirements are not applicable to software used for functional purpose or for
compliance with Clause 11.

Compliance is checked by evaluating the software in accordance with the relevant
requirements of Annex R.

If the software is modified, the evaluation and relevant tests are repeated if the modification
influences the results of the test involving protective electronic circuits.

NOTE Measures used for software to control the fault/error conditions specified in Table R.2 are inherently
acceptable for measures used for software to control the fault/error conditions specified in Table R.1.

22.47 Appliances intended to be connected to the water mains shall withstand the water
pressure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressure
equal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher, for a period
of 5 min.

There shall be no leakage from any part, including any inlet water hose.

22.48 Appliances intended to be connected to the water mains shall be constructed to
prevent backsiphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22.49 For remote operation, the duration of operation shall be set before the appliance can
be started unless the appliance switches off automatically at the end of a cycle or it can
operate continuously without giving rise to a hazard.

Compliance is checked by inspection.

NOTE For appliances such as ovens, the duration of operation has to be set before the appliance can be started.
Washing machines and dishwashers are examples of appliances that switch off automatically at the end of a cycle.
Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can operate
continuously without giving rise to a hazard.
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22.50 Controls incorporated in the appliance, if any, shall take priority over controls actuated
by remote operation.

Compliance is checked by inspection and by appropriate tests if necessary.

22.51 A control on the appliance shall be manually adjusted to the settln ote
operation before the appliance can be operated in this mode. There 'a visual
indication on the appliance showing that the appliance is adjusted for r @ eration. The
manual setting and the visual indication of the remote mode are n @s y on appliances

that can -
— operate continuously, or \(\6'
' e\

— operate automatically, or
— be operated remotely,

without giving rise to a hazard. ‘\\

Compliance is checked by in

NOTE Examples of applianceﬂat can operate continuously, automatically or remotely without giving rise to a
hazard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors,
gates and rolling shutters.

22.52 Socket-outlets on appliances accessible to the user shall be in accordance with the
socket-outlet system used in the country in which the appliance is sold.

Compliance is checked by inspection.

22.53 Class Il appliances and class Ill appliances that incorporate functionally earthed parts
shall have at least double insulation or reinforced insulation between live parts and the func-
tionally earthed parts.

Compliance is checked by inspection and test.

22.54 Button cells and batteries designated R1 shall not be accessible without the aid of a tool unless
the cover of their compartment can only be opened after at least two independent movements have
been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22.55 Devices that are operated by the user to stop the intended function of the appliance, if any,
shall be distinguished from other manual devices by means of shape, or size, or surface texture, or po-
sition. This requirement concerning position does not preclude use of a push on push off switch

An indication when the device has been operated shall be given by:

— tactile feedback from the actuator or tactile feedback from the appliance such as stopping of the
vibration on the body of the appliance or of a part of it; or

— reduction in heat output; or

— audible and visible feedback.

The sound of the motor or sound of an actuator switching from on to off is considered as an audible feed-
back. A switch with a stable off-positio different from the on-position is considered visual and tactile
feedback. The force feedback from the actuator when operating it is considered to be tactile feedback.

Compliance is checked by inspection and by manual test.

22.56 Detachable power supply part shall be provided with the part of class Ill construction of the
appliance.

Compliance is checked by inspection.

22.57 The properties of non-metallic materials shall not degrade from exposure to UV-C radiation
generated from UV sources provided for microbiological control within the appliance such that they
no longer comply with this standard. This requirement does not apply to glass, ceramics or similar
materials.

Compliance is checked by the conditioning and tests of Annex T.
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23 Internal wiring
23.1 Wireways shall be smooth and free from sharp edges. \
Wires shall be protected so that they do not come into contact with burrs, co IirQQQ or
similar edges which may cause damage to their insulation. eé .

Holes in metal through which insulated wires pass shall have sngm%unded surfaces

or be provided with bushings. . (\6"

Wiring shall be effectively prevented from comin in@m\tact with moving parts.
.
Compliance is checked by fnspectr'o‘.\w
.
.
23.2 Beads and similar ﬁ@nsulators on live wires shall be fixed or located so that they

cannot change their posi or rest on sharp edges. If beads are inside flexible metal
conduits, they shall be contained within an insulating sleeve, unless the conduit cannot move
in normal use.

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not
cause damage to the insulation of the conductors contained within them. Open-coil springs
shall not be used to protect the wiring. If a coiled spring, the turns of which touch one another,
is used for this purpose, there shall be an adequate insulating lining in addition to the
insulation of the conductors.

NOTE 1 The sheath of a flexible cord complying with IEC 60227 or |EC 60245 is regarded as an adequate
insulating lining.

Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the normal position of use and is
supplied at rated voltage and operated under normal operation.

The movable part is moved backwards and forwards, so that the conductor is flexed through
the largest angle allowed by the construction, the rate of flexing being 30 per minute. The
number of flexings is

— 10 000, for conductors flexed during normal use;

— 100, for conductors flexed during user maintenance.

NOTE 2 A flexing is one movement, either backwards or forwards.

The appliance shall not be damaged to the extent that compliance with this standard is
impaired and it shall be fit for further use. In particular, the wiring and its connections shall
withstand the electric strength test of 16.3, the test voltage being reduced to 1 000 V and
applied between live parts and accessible metal parts only. In addition, not more than 10 %
of the strands of any conductor of the internal wiring between the main part of the appliance
and the movable part shall be broken. However, if the wiring supplies circuits that consume no
more than 15 W, then no more than 30 % of the strands shall be broken.

23.4 Bare internal wiring shall be rigid and fixed so that, in normal use, clearances or
creepage distances cannot be reduced below the values specified in Clause 29.

Compliance is checked during the tests of 29.1 and 29.2.
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23.5 The insulation of internal wiring that is subjected to the supply mains voltage shall
withstand the electrical stress likely to occur in normal use.

insulation apply except that the sheath of a cord complying with IEC 60227 or IEC 6

[ For class Il construction, the requirements for supplementary insulation and r?énf&g\

provide supplementary insulation. 66

A single layer of internal wiring insulation does not provide reinforcedw

Compliance is checked as follows. (\6.,
The basic insulation shall be electrically nt to the basic insulation of cords
complying with IEC 60227 or IEC 60245 w.'th the following electric strength test.

A voltage of 2 000 V is ap@ 5 min between the conductor and metal foil wrapped
around the insulation. Th be no breakdown.

NOTE 1 If the basic insulation of the conductor does not fulfil one of these conditions, the conductor is
considered to be bare.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving
shall be retained in position by clamping at both ends or be such that it can only be removed
by breaking or cutting.

Compliance is checked by inspection and by manual test.

23.7 Conductors identified by the colour combination green/yellow shall only be used for
earthing conductors.

Compliance is checked by inspection.

23.8 Aluminium wires shall not be used for internal wiring.

NOTE Windings are not considered to be internal wiring.

Compliance is checked by inspection.

23.9 Stranded conductors shall not be consolidated by soldering where they are subjected to
contact pressure, unless the contact pressure is provided by spring terminals.

NOTE Soldering of the tip of a stranded conductor is allowed.

Compliance is checked by inspection.

23.10 The insulation and sheath of internal wiring, incorporated in external hoses for the
connection of an appliance to the water mains, shall be at least equivalent to that of light
polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

Compliance is checked by inspection.
NOTE The mechanical characteristics specified in IEC 60227 are not evaluated.

24 Components

241 Components shall comply with the safety requirements specified in the relevant EN standards
as far as they reasonably apply.

Compliance with the EN standard for the relevant component does not necessarily ensure compliance
with the requirements of this standard.
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Motors are not required to comply with EN 60034-1. They are tested as part of the appliance
according to this standard.

Relays shall be tested as part of the appliance according to this standard. They may be alternative \
tested to EN 60730-1, in which case they shall also meet the additional requirements in EN 603

Unless otherwise specified, the requirements of Clause 29 of this standard apply betw. arts of
components and accessible parts of the appliance. Unless otherwise specifi @ments may
comply with the requirements for clearances and creepage dlstances fo eQal insulation as
specified in the relevant component standard.

Unless otherwise specified, the requirements of 30.2 of ‘ﬁaﬂ apply to parts of non-metallic
material in components including parts of non- m aterial supporting current-carrying

connections inside components.

Components that have not been prew and shown to comply with the EN standard for the

o he requirements of 30.2 of this standard.

relevant component are tested a @V
Components that have be usly tested and shown to comply with the resistance to fire
requirements in the EN stan d for the relevant component need not be retested provided that

— the severity specified in the component standard is not less than the severity specified in 30.2 of
this standard, and

— unless the pre-selection alternatives in 30.2 are used, the test report for the component states the
values of te and f. as required by EN 60695-2-11.

If the above two conditions are not satisfied, the component is tested as part of the appliance.

NOTE 1 There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power electronic converter circuits are not required to comply with EN 62477-1. They are tested as
part of the appliance according to this standard.

Unless components have been previously tested and found to comply with the relevant EN standard
for the number of cycles specified, they are tested in accordance with 24.1.1 to 24.1.9. For
components mentioned in 24.1.1 to 24.1.9, no additional tests specified in the relevant EN standard
for the component are necessary other than those specified in 24.1.1 to 24.1.9.

Components that have not been separately tested and found to comply with the relevant EN standard
and components that are not marked or not used in accordance with their marking, are tested in
accordance with the conditions occurring in the appliance, the number of samples being that required
by the relevant standard.

NOTE 2 For automatic controls, marking includes documentation and declaration as specified in Clause 7 of
EN 60730-1.

Lamp-holders and starter-holders that have not been previously tested and found to comply with the
relevant EN standard are tested as a part of the appliance and shall additionally comply with the
gauging and interchangeability requirements of the relevant EN standard under the conditions
occurring in the appliance. Where the relevant EN standard specifies these gauging and
interchangeability requirements at elevated temperatures, the temperatures measured during the tests
of Clause 11 are used.

There are no additional tests specified for nationally standardized plugs such as those detailed in
IEC/TR 60083 or connectors complying with the standard sheets of EN 60320-1 and EN 60309,
unless they are specifically mentioned in the text of this standard.

Plugs and socket-outlets and other connecting devices of interconnection cords shall not be
interchangeable with plugs and socket-outlets listed in IEC/TR 60083 or IEC 60906-1 or with
connectors and appliance inlets complying with the standard sheets of EN 60320-1, if direct supply to
these parts from the supply mains could give rise to a hazard.

NOTE Z1 For details of plugs used in CENELEC countries listed in IEC TR 60083 see Annex ZH.

When an EN standard does not exist for a component, there are no additional tests specified.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 - 68 -
© IEC 2016

24.1.1 The relevant standard for capacitors likely to be permanently subjected to the supply
voltage and used for radio interference suppression or for voltage dividing is IEC 60384-14.

Capacitors likely to be permanently subjected to the supply voltage are capacitor \
incorporated in appliances GO({\

— for which 30.2.3 is applicable; or 66 .

— for which 30.2.2 is applicable, unless the capacitor is disconnec 0 e supply mains
by an on-off switch. This switch shall provide all-pole discg on if the capacitor is

connected to earth. ‘\(\
f(ggx};rdance with Annex F.

.

If the capacitors have to be tested, they are teste

241.2 The relevant standard for transfgn IN associated switch mode power supplies is Annex

BB of IEC 61558-2-16. Clause 26 of | 8-1 and Annex H of IEC 61558-1 are not applicable.

The relevant standard for mh ihg transformers is IEC 61558-2-6. If they have to be test-
I

ed, they are tested in acco th Annex G.

24.1.3 The relevant standard for switches is IEC 61058-1. The number of cycles of operation
declared for 7.1.4 of IEC 61058-1 shall be at least 10 000. If they have to be tested, they are
tested in accordance with Annex H.

NOTE The declared number of operating cycles is only applicable for switches required for compliance with this
standard.

[©YNOTE 21 For this test a thermostat or timer that is operating the relay or contactor is considered to be a switch.

If the switch operates a relay or contactor, the complete switching system is subjected to the
test.

If the switch only operates a motor starting relay complying with IEC 60730-2-10 with the
number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1 of at least 10 000
cycles, the complete switching system need not be tested.

24.1.4 The relevant standard for automatic controls is IEC 60730-1 together with the
relevant part 2.

The number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1 shall not be less
than the following:

— thermostats 10 000
— temperature limiters 1000
— self-resetting thermal cut-outs 300
— voltage-maintained non-self-resetting thermal cut-outs 1000
— other non-self-resetting thermal cut-outs 30
— timers 3 000
— energy regulators 10 000

The number of cycles of operation for automatic controls that operate during the test of
Clause 11 need not be declared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets the
requirements of this standard when they are short-circuited.

If automatic controls have to be tested, they are also tested in accordance with
Subclauses 11.3.5 to 11.3.8 and Clause 17 of IEC 60730-1 as type 1 controls.

NOTE The tests of Clauses 12, 13 and 14 of IEC 60730-1 are not carried out before carrying out the test of
Clause 17.

The ambient temperature during the test of Clause 17 of IEC 60730-1 is that occurring during
the test of Clause 11 in the appliance, as specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in Annex D.
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For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by
enclosures against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8
shall be IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2. C@Q in
IEC 60730-2-9. *

24.1.5 The relevant standard for appliance couplers is IEC 60320-1 Jor class Il
appliances classified higher than IPX0, the relevant standard f?. 20-2-3.

The relevant standard for interconnection couplers is %\\& -2-2.

$ similar to E10 lampholders is IEC 60238,
applicable. However, they need not accept a
he current edition of standard sheet 7004-22 of

24.1.6 The relevant standard for small la
the requirements for E10 :‘amphoa‘d‘v

lamp with an E10 cap complyj

IEC 60061-1. \\\’< *
24.1.7 If the remote operation of the appliance is via a telecommunication network, the

relevant standard for the telecommunication interface circuitry in the appliance is IEC 62151.

24.1.8 The relevant standard for thermal links is IEC 60691. Thermal links that do not
comply with IEC 60691 are considered to be an intentionally weak part for the purposes of
Clause 19.

24.1.9 Contactors and relays, other than motor starting relays, are tested as part of the
appliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1 under
the maximum load conditions occurring in the appliance for at least the number of cycles of
operation in 24.1.4 selected according to the contactor or relay function in the appliance.

24.2 Appliances shall not be fitted with

I2 — switches, automatic controls, power supplies and the like in flexible cords;

— devices that cause the protective device in the fixed wiring to operate in the event of a
fault in the appliance;

— thermal cut-outs that can be reset by a soldering operation, unless the solder has a
melting point of at least 230 °C.

Compliance is checked by inspection.
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24.3 Switches intended to ensure all-pole disconnection of stationary appliances, as
required in 22.2, shall be directly connected to the supply terminals and shall have a contact
separation in all poles, providing full disconnection under overvoltage category Il conditions. \

NOTE 1 Full disconnection is contact separation of a pole to ensure the equivalent of basuc in @W
accordance with IEC 61058-1, between the supply mains and those parts that are intended to be d

NOTE 2 Rated impulse voltages for overvoltage categories are given in Table 15. \)ge

Compliance is checked by inspection and by measurement g

24.4 Plugs and socket-outlets for extra-low vo! !ts and those used as terminal
devices for heating elements, shall not be int e wnh plugs and socket-outlets listed
in IEC/TR 60083 or IEC 60906-1 or |t ors and appliance inlets complying with the
standard sheets of IEC 60320-1.

Compliance is checked b““’&gnon

24.5 Capacitors in auxiliary windings of motors shall be marked with their rated voltage and
their rated capacitance and shall be used in accordance with these markings.

Compliance is checked by inspection and by the appropriate tests. In addition, for capacitors
connected in series with a motor winding, it is verified that, when the appliance is supplied at
1,1 times rated voltage and under minimum load, the voltage across the capacitor does not
exceed 1,1 times its rated voltage.

24.6 The working voltage of motors directly connected to the supply mains and having
basic insulation that is inadequate for the rated voltage of the appliance, shall not exceed
42 V. In addition, they shall comply with the requirements of Annex I.

Compliance is checked by measurement and by the tests of Annex I.

24.7 Detachable hose-sets for the connection of appliances to the water mains shall
comply with IEC 61770. They shall be supplied with the appliance.

Appliances intended to be permanently connected to the water mains shall not be connected
by a detachable hose-set.

NOTE Examples of appliances that are considered not intended to be permanently connected to the water mains
are household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, steam
ovens and the like.

Compliance is checked by inspection.

24.8 Motor running capacitors in appliances for which 30.2.3 is applicable and that are
permanently connected in series with a motor winding shall not cause a hazard in the event of
a capacitor failure.

The requirement is considered to be met by one or more of the following conditions:

— the capacitors are of [*» class of safety protection S2 or S3 according to IEC 60252-1;

— the capacitors are housed within a metallic or ceramic enclosure that will prevent the
emission of flame or molten material resulting from failure of the capacitor;
NOTE The enclosure may have an entry or exit hole for the wiring connecting the capacitor to the motor.

— the distance of separation of the outer surface of the capacitor to adjacent non-metallic
parts exceeds 50 mm;
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— adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand
the needle-flame test of Annex E;

classified as at least V-1 according to IEC 60695-11-10, provided that the test s

— adjacent non-metallic parts within 50 mm of the outer surface of the capacitor ar \
used for the classification was no thicker than the relevant part of the appliance. 6@

Compliance is checked by inspection, measurement or the appropg mmability
requirement.

g@-
24.Z1 Replacement 6,’

Type S2 and S3 capacitors accordmg to EN 60252 requ:red to undergo the testing as
required by 30.2.2 and 30.2.3.1.
25 Supply connection and ext exible cords

25.1 Appliances, other t \ﬁ\‘\.ﬁxge intended to be permanently connected to fixed wiring,
shall be provided with one of the following means for connection to the supply mains:

— supply cord fitted with a plug, the current rating and voltage rating of the plug being not less

than the corresponding ratings of its associated appliance;

— an appliance inlet having at least the same degree of protection against moisture as
required for the appliance;

— pins for insertion into socket-outlets.

9 Plugs and pins for insertion into socket outlets shall follow the relevant standards sheets in

Annex ZH.
Compliance is checked by inspection.

25.2 Appliances, other than stationary appliances for multiple supply, shall not be provided
with more than one means of connection to the supply mains. Stationary appliances for
multiple supply may be provided with more than one means of connection provided that the
relevant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or
60 Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test may be combined with that of 16.3.
During this test, no breakdown shall occur.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

— a set of terminals allowing the connection of a flexible cord;

NOTE In this case, a cord anchorage must also be provided.
— a fitted supply cord,;
— a set of supply leads accommodated in a suitable compartment;

— a set of terminals allowing the connection of cables of fixed wiring having the nominal
cross-sectional areas specified in 26.6;

— a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the
connection of the appropriate types of cable or conduit.
Appliances intended to be permanently connected to fixed wiring that are provided with

» a set of terminals allowing the connection of cables of fixed wiring having the nominal
cross-sectional areas specified in 26.6, or

« a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the
connection of the appropriate types of cable or conduit,
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shall allow the connection of the supply conductors after the appliance has been fixed to its
support.

this requirement is considered to be met if it is possible to connect the fixed wirin

If a fixed appliance is constructed so that parts can be removed to facilitate easy msta[lE g&\\
difficulty after a part of the appliance has been fixed to its support. In thts cg% vable

parts are to be constructed for ease of reassembly without risk of sembly or
damage to the wiring or terminals.

Compliance is checked by inspection and, if ngce\ﬂ@b akrng the appropriate

connections.
25.4 For appliances intended to be e y connected to the fixed wiring and having a
rated current not exceeding 16 P\. and conduit entries shall be suitable for cables or

conduits having a maximum &v@ ension shown in Table 10.

Table 10 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
‘including mm
earthing conductors Cable Conduit 2
2 13,0 16,0 (23,0)
3 14,0 16,0 (23,0)
4 14,5 20,0 (23,0)
5 15,5 20,0 (29,0)

2  The dimensions in parentheses are for use in USA and Canada.

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances
below the values specified in Clause 29.

Compliance is checked by inspection and by measurement.
25.5 Supply cords shall be assembled to the appliance by one of the following methods:

— type X attachment;
— type Y attachment;

— type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for
flat twin tinsel cords.

For multi-phase appliances that are supplied with a supply cord and that are intended to be
permanently connected to the fixed wiring, the supply cord shall be assembled to the
appliance by a type Y attachment.

Compliance is checked by inspection.
25.6 Plugs shall not be fitted with more than one flexible cord.

Compliance is checked by inspection.

Text deleted

25.7 Supply cords for appliances other than class lll appliances shall be one of the
following types:
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— Rubber sheathed
Their properties shall be at Ieast those of ordinary tough rubber sheathed cords (code \
designation 60245 |IEC 53). [C) These cords are not suitable for appliances intended
used outdoors or when they are liable to be exposed to significant amounts o @ et

radiation. (C ge

— Polychloroprene sheathed \)
Their properties shall be at least those of ordlnary pol o’pgm sheathed cords (code
designation 60245 IEC 57).

NOTE These cords are suitable for appliances int thé used in low temperature applications.

Text deleted \\

— Polyvinyl chloride shw
These cords shall not Ne*used if they are likely to touch metal parts having a temperature
rise exceeding 75 K during the test of Clause 11. Their properties shall be at least those of

e light polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for appliances
having a mass not exceeding 3 kg;

e ordinary polyvinyl chloride sheathed cord (code designation 60227 |IEC 53), for other
appliances.

— Heat resistant polyvinyl chloride sheathed

These cords shall not be used for type X attachment other than specially prepared cords.
Their properties shall be at least those of

» heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC 56),
for appliances having a mass not exceeding 3 kg;

» heat-resistant polyvinyl chloride sheathed cord (code designation 60227 IEC 57), for
other appliances.

Text deleted

2 — Halogen-free, low smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:

e Light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101 for
circular cable and code designation 62821 IEC 101f for flat cable);

e Ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC 102 for
circular cable and code designation 62821 IEC 102f for flat cable).

Supply cords for class Ill appliances shall be adequately insulated.

Compliance is checked by inspection, by measurement, and for class lll appliances that
contain live parts by the following test.

A voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped around
the insulation, the insulation being at the temperature measured during the test of Clause 11.
There shall be no breakdown during this test.

NOTE Z1 The harmonized code designations corresponding to the IEC cord types are given in Annex ZD.

25.8 Conductors of supply cords shall have a nominal cross-sectional area not less than
that shown in Table 11.
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. o

Table 11 — Minimum cross-sectional area of conductors

Rated current of appliance

Nominal cross-sectional area

A mm?2
<0,2 Tinsel cord @ G
>0,2 and <3 05° ( 65 *
>3 and <6 0,75 a\) 3
<6 and <10
-10 and <16 K\\(@.

>32

. 43(\'\' 10
NOTE For supply cords supplied with multi-phase appliances, the
nominal cross-sectional area of the conductors is based on the
maximum cross-sectional area of the conductors per phase at the
supply cord connection to the appliance terminals.

anc G
Do et
o\

@ These cords may only be used if their length does not exceed 2 m
between the point where the cord or cord guard enters the
appliance and the entry to the plug.

b Cords having the cross-sectional areas indicated in the
parentheses may be used for portable appliances if their length
does not exceed 2 m.

Compliance is checked by measurement.
25.9 Supply cords shall not be in contact with sharp points or edges of the appliance.
Compliance is checked by inspection.

25.10 The supply cord of class | appliances shall have a green/yellow core that is
connected to the earthing terminal of the appliance and for appliances not intended for
permanent connection to the fixed wiring, to the earthing contact of the plug.

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be blue.

Where additional neutral conductors are provided in the supply cord

— other colours may be used for these additional neutral conductors;

— all of the neutral conductors and line conductors shall be identified by marking using the alpha
numeric notation specified in IEC 60445

— the supply cord shall be fitted to the appliance
Compliance is checked by inspection.

25.11 Conductors of supply cords shall not be consolidated by soldering where they are
subjected to contact pressure, unless the contact pressure is provided by spring terminals.

NOTE Soldering of the tip of a stranded conductor is allowed.

Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be damaged when moulding the cord to
part of the enclosure.

Compliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supply
cord can be introduced without risk of damage. If it is not evident from the construction
of the appliance that the supply cord can be introduced without risk of damage, a non-
detachable lining or non-detachable bushing shall be provided that complies with 29.3 for
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supplementary insulation. If the supply cord is unsheathed, a similar additional bushing or
lining is required, unless the appliance is a class 0 appliance or a class lll appliance that does
not contain live parts.

Compliance is checked by inspection. 0((\\
25.14 Appliances provided with a supply cord and that are moved wh:l@; ‘uon shall
e

be constructed so that the supply cord is adequately protected a ssive flexing
where it enters the appliance.

NOTE 1 This does not apply to appliances with automatic cord r \(\a%sted by 22.16 instead.

Compliance is checked by the following tes arned out on an apparatus having an
oscillating member as shown in F:gur

The part of the appliance rh ] the inlet opening is fixed to the oscillating member so
that, when the supply ¢ e m.rdd.u‘e of its travel, the axis of the cord where it enters
the cord guard or inlet is ical and passes through the axis of oscillation. The major axis of

the section of flat cords shall be parallel to the axis of oscillation.

The cord is loaded so that the force applied is

— 10 N, for cords having a nominal cross-sectional area exceeding 0,75 mm?
— 5N, for other cords.
The distance X, as shown in Figure 8, between the axis of oscillation and the point where the

cord or cord guard enters the appliance, is adjusted so that when the oscillating member
moves over its full range, the cord and load make the minimum lateral movement.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexings for type Z attachments being 20 000 and for other attachments
10 000. The rate of flexing is 60 per minute.

NOTE 2 A flexing is one movement of 90°.

The cord and its associated parts are turned through an angle of 90° after half the number of
flexings, unless a flat cord is fitted.

During the test, the conductors are supplied at rated voltage and loaded with the rated
current of the appliance. Current is not passed through the earthing conductor.

The test shall not result in

— a short circuit between the conductors, such that the current exceeds a value equal to
twice the rated current of the appliance;

— a breakage of more than 10 % of the strands of any conductor;

— separation of the conductor from its terminal;

— loosening of any cord guard;

— damage to the cord or cord guard which could impair compliance with this standard;
— broken strands piercing the insulation and becoming accessible.

25.15 Appliances provided with a supply cord, and appliances intended to be permanently
connected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchorage
shall relieve conductors from strain, including twisting, at the terminals and protect the
insulation of the conductors from abrasion.
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It shall not be possible to push the cord into the appliance to such an extent that the cord or
internal parts of the appliance could be damaged.

Compliance is checked by inspection, by manual test and by the following test.

A mark is made on the cord at a distance of approximately 20 mm from the cord an%)r r
other suitable point. The mark is made while the cord is subjected to a pull forwge *

— 100 N, for fixed appliances regardless of the mass of the appﬁanga,\)

— the value as shown in Table 12, for other appliances. %\6,’

The cord is then pulled, without jerking, for

'n‘ most unfavourable direction with the
force specified. The test is carried out 25

The cord, unless on an auto o eel, is then subjected to a torque that is applied as
close as possible to the@' e’ The torque is specified in Table 12 and is applied for
1 min.

Table 12 — Pull force and torque

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,1
>1 and =4 60 0,25
>4 100 0,35

During the tests, the cord shall not be damaged and shall show no appreciable strain at the
terminals. The pull force is reapplied and the cord shall not be longitudinally displaced by
more than 2 mm.

25.16 Cord anchorages for type X attachments shall be constructed and located so that

— replacement of the cord is easily possible;
— it is clear how the relief from strain and the prevention of twisting are obtained;

— they are suitable for the different types of supply cord that may be connected, unless the
cord is specially prepared;

— the cord cannot touch the clamping screws of the cord anchorage if these screws are
accessible, unless they are separated from accessible metal parts by supplementary
insulation;

— the cord is not clamped by a metal screw which bears directly on the cord;

— at least one part of the cord anchorage is securely fixed to the appliance, unless it is part
of a specially prepared cord;
NOTE 1 |If the cord anchorage comprises one or more clamping members to which pressure is applied by
means of nuts engaging with studs that are securely attached to the appliance, the cord anchorage is

considered to have one part securely fixed to the appliance, even if the clamping member can be removed
from the studs.

NOTE 2 |If the pressure on the clamping members is applied by means of one or more screws engaging with
separate nuts or with a thread in a part that is integral with the appliance, the cord anchorage is not
considered to have one part securely fixed to the appliance. This does not apply if one of the clamping
members is fixed to the appliance or the surface of the appliance is of insulating material and shaped so that it
is obvious that this surface is one of the clamping members.

— screws which have to be operated when replacing the cord do not fix any other
component. However, this does not apply if
+ after removal of the screws, or if the component is incorrectly repositioned, the
appliance becomes inoperative or is obviously incomplete;
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+ the parts intended to be fastened by them cannot be removed without the aid of a tool
during the replacement of the cord;

— if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— for class 0 appliances, class 0l appliances and class | appliances, the Q(S\
insulating material or are provided with an insulating lining, unless failure of tion
of the cord does not make accessible metal parts live;

— for class Il appliances, they are of insulating material or, if @n&k}%y are insulated

from accessible metal parts by supplementary insulati

NOTE 3 Examples of acceptable and unacceptable constructm@mﬁs\anchorages are shown in Figure 9.

Compliance is checked by mspectron and sr of 256.15 under the following conditions.

The tests are carried out @e iGhtest permissible type of cord of the smallest cross-
sectional area specified \ W@b 13 and then with the next heavier type cord having the
largest cross-sectional ar®a specified. However, if the appliance is fitted with a specially
prepared cord, the test is carried out with this cord.

The conductors are placed in the terminals and any terminal screws tightened just sufficiently
to prevent the conductors from easily changing their position. The clamping screws of the
cord anchorage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material bearing directly on the cord are fastened with two-thirds of the
torque specified in column | of Table 14, the length of the slot in the screw head being taken
as the nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in the terminals.
25.17 For type Y attachment and type Z attachment, cord anchorages shall be adequate.
Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25.18 Cord anchorages shall be arranged so that they are only accessible with the aid of a
tool or shall be constructed so that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

25.19 For type X attachment, glands shall not be used as cord anchorages in portable
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment
shall be insulated from accessible metal parts by basic insulation for class 0 appliances,
class 0l appliances and class | appliances, and by supplementary insulation for class Il
appliances. This insulation may be provided by the sheath of the supply cord or by other
means.

Compliance is checked by inspection and by the relevant tests.

25.21 The space for the connection of supply cords having type X attachment, or for the
connection of fixed wiring, shall be constructed

— so that it is possible to check that the supply conductors are correctly positioned and
connected before fitting any cover;
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— so that any cover can be fitted without risk of damage to the conductors or their insulation;

— for portable appliances, so that the uninsulated end of a conductor, should it become
free from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by inspection after fitting cables or flexible cords having thc@@
cross-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test wgey are provided
with pillar terminals and the supply cord is clamped within 30 mm

NOTE The supply cord may be clamped by a cord anchorage. \(\

AYorce of 2 N is applied to the conductor in
. The uninsulated end of the conductor shall
al parts.

The clamping screws or nuts are loosened in
any direction at a position adjacent tc%th

not come into contact with accessj

.
25.22 Appliance inlets s“\\g

— be located or enclosed so that live parts are not accessible during insertion or removal of
the connector. This requirement is not applicable to appliance inlets complying with
IEC 60320-1;

— be located so that the connector can be inserted without difficulty;

— be located so that, after insertion of the connector, the appliance is not supported by the
connector when it is placed in any position of normal use on a flat surface;

— not be an appliance inlet for cold conditions if the temperature rise of external metal parts
of the appliance exceeds 75 K during the test of Clause 11, unless the supply cord is
unlikely to touch such metal parts in normal use.

Compliance is checked by inspection.

25.23 Interconnection cords shall comply with the requirements for the supply cord,
except that

— the cross-sectional area of the conductors of the interconnection cord is determined on
the basis of the maximum current carried by the conductor during the test of Clause 11
and not by the rated current of the appliance;

— the thickness of the insulation of the conductor may be reduced if the voltage of the
conductor is less than the rated voltage;
I2 — for class lll construction, interconnection cords of a class | appliance or class Il appliance,
the cross sectional areas of the conductors need not comply with 25.8 if the temperature of the
cord insulation specified in Table 3 and Table 9 are not exceeded during the tests of Clause 11
and Clause 19, respectively.

Compliance is checked by inspection, by measurement and if necessary by tests, such as the
electric strength test of 16.3.

25.24 Interconnection cords shall not be detachable without the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection and if necessary by appropriate lests.

25.25 The dimensions of pins of appliances that are inserted into socket-outlets shall be
compatible with the dimensions of the relevant socket-outlet. Dimensions of the pins and
engagement face of plugs of appliances that are inserted into socket-outlets are to be in accord-
ance with the dimensions of the relevant plug standard.

NOTE Common plugs and socket-outlets types in CENELEC countries as shown in Annex ZH.

Compliance is checked by measurement.
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26 Terminals for external conductors

connection of external conductors. The terminals, other than terminals in class Ill appli

that do not contain live parts, shall only be accessmle after the removal of a non- d

cover. However, earthing terminals may be accessible if a tool is reqwré& e th
connections and means are provided to clamp the wire independently fr ction

26.1 Appliances shall be provided with terminals or equally effective devices for thg\
le
e
NOTE 1 Screw type terminals in accordance with IEC 60998-2-1, scig ;%nals in accordance with
ed

IEC 60998-2-2 and clamping units in accordance with IEC 60999-1 are be effective devices.

NOTE 2 The terminals of a component such as a switch m
as they comply with the requirements of this clause.

s termmals for external conductors as long

Compliance is checked by mspect:o)\ manual test.

26.2 Appliances having ‘,@ttachment except those having a specially prepared cord,
and appliances for the co c‘uon of cables of fixed wiring shall be provided with terminals in
which the connections are made by means of screws, nuts or similar devices, unless the
connections are soldered.

The screws and nuts shall not be used to fix any other component except that they may also
clamp internal conductors if these are arranged so that they are unlikely to be displaced when
fitting the supply conductors.

If soldered connections are used, the conductor shall be positioned or fixed so that reliance is
not placed upon the soldering alone to maintain it in position. However, soldering alone may
be used if barriers are provided so that neither clearances nor creepage distances between
live parts and other metal parts can be reduced below the values specified for
supplementary insulation if the conductor becomes free at the soldered joint.

Compliance is checked by inspection and by measurement.

26.3 Terminals for type X attachment and those for the connection of cables of fixed wiring
shall be constructed so that they clamp the conductor between metal surfaces with sufficient
contact pressure but without causing damage to the conductor.

The terminals shall be fixed so that when the clamping means is tightened or loosened

— the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that there is no appreciable movement
or if they are not subject to torsion in normal use and they are locked by a self-hardening
resin;

NOTE Terminals may be prevented from loosening by other suitable means. The use of sealing compound
without other means of locking is not considered to be sufficient.

— internal wiring is not subjected to stress;
— neither clearances nor creepage distances are reduced below the values specified
in Clause 29.

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1, the
torque applied being equal to two-thirds of the torque specified.

After the test, the conductors shall show no deep or sharp indentations.

26.4 Terminals for type X attachment, except type X attachments having a specially
prepared cord, and terminals for the connection of cables of fixed wiring, shall not require
special preparation of the conductor such as by soldering of the strands of the conductor, the
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use of cable lugs, eyelets or similar devices. They shall be constructed or placed so that the
conductor cannot slip out when clamping screws or nuts are tightened.

Compliance is checked by inspection of the terminals and conductors after the test of 2 6(’(\\

NOTE Reshaping of the conductor before its introduction into the terminal or tw|st|ng a str, uctor to
consolidate the end is allowed.

26.5 Terminals for type X attachment shall be located o h&% S0 that if a wire of a
stranded conductor escapes when the conductors \(@qah is no risk of accidental
connection to other parts that could result in a hazarak\

Compliance is checked by inspection ﬁn foﬂowrng test.

.

cross-sectional area as s\e in Table 11. One wire of the stranded conductor is left free
and the other wires are fUlly inserted and clamped in the terminal. The free wire is bent,
without tearing the insulation back, in every possible direction but without making sharp bends
around barriers.

A 8 mm length of fnsu!an%\w ed from the end of a flexible conductor having a nominal
i

NOTE The test is also applied to earthing conductors.

There shall be no contact between live parts and accessible metal parts and, for class Il
constructions, between live parts and metal parts separated from accessible metal parts
by supplementary insulation only.

26.6 Terminals for type X attachment and for the connection of cables of fixed wiring shall
allow the connection of conductors having the nominal cross-sectional areas shown in
Table 13. However, if a specially prepared cord is used, the terminals need only be suitable
for the connection of that cord.

Table 13 — Nominal cross-sectional area of conductors

Rated current of appliance Nominal crosr:;r:szgctional area
A Flexible cords Cable for fixed wiring

<3 0,5 and 0,75 1 to 2,5
>3 and <6 0,75 and 1 1 to 2,5
>6 and <10 1 and 1,5 1 to 2,5
>10 and <16 1,5 and 25 15 to 4
>16 and <25 25 and 4 25 to 6
>25 and <32 4 and 6 4 to 10
>32 and <50 6 and 10 6 to 16
>50 and <63 10  and 16 10 to 25

Compliance is checked by inspection, by measurement and by fitting cables or cords of the
smallest and largest cross-sectional areas specified.

26.7 Terminals for type X attachment, other than those in class Ill appliances that do not
contain live parts, shall be accessible after removal of a cover or part of the enclosure.

Compliance is checked by inspection.
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26.8 Terminals for the connection of fixed wiring, including the earthing terminal, shall be
located close to each other.

Compliance is checked by inspection. \
26.9 Terminals of the pillar type shall be constructed and located so that f a
conductor introduced into the hole is visible, or can pass beyond the t @ Hole for a

distance equal to half the nominal diameter of the screw but at least 2
Compliance is checked by inspection and by measuremept. arg
26.10 Terminals with screw clamping and screw rminals shall not be used for the

connection of the conductors of flat twin tin KIS unless the ends of the conductors are
fitted with means suitable for use with!s inals.

Compliance is checked by in nd by applying a pull of 5 N to the connection.

After the test, the connem shall show no damage that could impair compliance with this
standard.

26.11 For appliances having type Y attachment or type Z attachment, soldered, welded, crimped or
similar connections may be used for the connection of external conductors. For class Il appliances,
the conductor shall be positioned or fixed so that reliance is not placed upon the soldering, crimping
or welding alone to maintain the conductor in position. Conductors connected by soldering are not
considered to be positioned or fixed so that reliance is not placed upon the soldering alone to maintain
them in position unless they are held in place near the terminals independently of the solder. (Cl
However, these methods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and other metal parts cannot be reduced below the values specified for
supplementary insulation, if the conductor becomes free at the soldered or welded joint or slips out of
the crimped connection.

Compliance is checked by inspection and by measurement.

27 Provision for earthing

27.1 Accessible metal parts of class 0l appliances and class | appliances that may
become live in the event of [A) a failure of basic insulation shall be permanently and reliably
connected to an earthing terminal within the appliance or to the earthing contact of the appliance
inlet.

Text deleted

NOTE Metal parts behind a decorative cover that does not withstand the test of 21.1 are considered to be
accessible metal parts.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class Illl appliances shall have no provision
for protective earthing. Class Il appliances and class Ill appliances may incorporate an earth
for functional purposes.

Safety extra-low voltage circuits shall not be earthed unless they are protective extra-low
voltage circuits.

Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured against
accidental loosening.
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NOTE 1 In general, the constructions commonly used for current-carrying terminals, other than some terminals of
the pillar type, provide sufficient resiliency to comply with this requirement. For other constructions, special
provisions, such as the use of an adequately resilient part that is not likely to be removed inadvertently, may be
necessary.

Terminals for the connection of external equipotential bonding conductors shall all
connection of conductors having nominal cross-sectional areas of 2,5 mm? to 6 hall
not be used to provide earthing continuity between different parts of the ap @ It shall not
be possible to loosen the conductors without the aid of a tool.

NOTE 2 The earthing conductor in a supply cord is not considered to be g |aI bonding conductor.

I’» These requirements are not applicable to class | app“\(\ d class lll appliances that
incorporate an earth for functional purposes.

Compliance is checked by mspectron and a! test.

27.3 If a detachable part ha rth connection is plugged into another part of the
appliance, the earth co I be made before the current-carrying connections are
established. The current- connectlons shall be separated before the earth connection

when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of the
conductors between the cord anchorage and the terminals, shall be such that the current-
carrying conductors become taut before the earthing conductor if the cord slips out of the cord
anchorage.

%) These requirements are not applicable to class Il appliances and class Ill appliances that
incorporate an earth for functional purposes.

Compliance is checked by inspection and by manual test.

27.4 All parts of the earthing terminal intended for the connection of external conductors
shall be such that there is no risk of corrosion resulting from contact between these parts and
the copper of the earthing conductor or any other metal in contact with these parts.

Parts providing earthing continuity, other than parts of a metal frame or enclosure, shall be of
metal having adequate resistance to corrosion, unless they are parts of copper or copper
alloys containing at least 58 % copper for parts that are worked cold, and at least 50 %
copper for other parts, or unless they are parts of stainless steel containing at least 13 %
chrome. If these parts are of steel, they shall be provided with an electroplated coating having
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

NOTE 1 In evaluating such essential areas, the thickness of the coating in relation to the shape of the part has to
be taken into account. In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
1ISO 1463.

Parts of coated or uncoated steel that are only intended to provide or to transmit contact
pressure shall be adequately protected against rusting.

NOTE 2 Examples of parts providing earthing continuity and parts that are only intended to provide or to transmit
contact pressure are shown in Figure 10.

NOTE 3 Parts subjected to a treatment such as chromate conversion coating are in general not considered to be
adequately protected against corrosion, but they may be used to provide or to transmit contact pressure.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium or
aluminium alloy, precautions shall be taken to avoid the risk of corrosion resulting from
contact between copper and aluminium or its alloys.

These requirements are not applicable to class Il appliances and class Ill appliances that
incorporate an earth for functional purposes.

Compliance is checked by inspection and by measurement.

27.5 The connection between the earthing terminal or earthing contact and earthed metal
parts shall have low resistance.
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If the clearances of basic insulation in a protective extra-low voltage circuit are based on
the rated voltage of the appliance, this requirement does not apply to connections providing
earthing continuity in the protective extra-low voltage circuit.

These requirements are not applicable to class Il appliances and class Il appliancesﬁ(\\
incorporate an earth for functional purposes.

.
Compliance is checked by the following test. ges

A current derived from a source having a no-load voltage not %}"2 V (a.c. ord.c.) and
equal to 1,5 times rated current of the applianc 2 ver is higher, is passed
between the earthing terminal or earthing contact ﬁ\ fthe accessible metal parts in
turn. &) The test is carried out until steady conditio een established. (1

The voltage drop between the earth al of the appliance or the earthing contact of the
appliance inlet and the accessg e \nle al part is measured. The resistance calculated from
the current and this vo!taﬁ’ all not exceed 0,1 2. %) The resistance of the supply cord
is not included in the resistan®e calculation. ¢

NOTE Care is to be taken to ensure that the contact resistance between the tip of the measuring probe and the
metal part under test does not influence the test results.

27.6 The printed conductors of printed circuit boards shall not be used to provide earthing
continuity in hand-held appliances. They may be used to provide earthing continuity in other
appliances if at least two tracks are used with independent soldering points and the appliance
complies with 27.5 for each circuit. [A) This requirement is not applicable to class Il appliances and
class lll appliances that incorporate an earth for functional purposes.

Compliance is checked by inspection and by the relevant tests.

28 Screws and connections

28.1 Fixings, the failure of which may impair compliance with this standard, electrical
connections and connections providing earthing continuity shall withstand the mechanical
stresses occurring in normal use.

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as
zinc or aluminium. If they are of insulating material, they shall have a nominal diameter of at
least 3 mm and they shall not be used for any electrical connections or connections providing
earthing continuity.

Screws used for electrical connections or for connections providing earthing continuity shall
screw into metal.

Screws shall not be of insulating material if their replacement by a metal screw could impair
supplementary insulation or reinforced insulation. Screws that may be removed when
replacing a supply cord having a type X attachment or when undertaking user
maintenance shall not be of insulating material if their replacement by a metal screw could
impair basic insulation.

Compliance is checked by inspection and by the following test.

Screws and nuts are tested if they are
— used for electrical connections;

— used for connections providing earthing continuity, unless at least two screws or nuts are
used;

— likely to be tightened
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e during user maintenance;

e when replacing a supply cord having a type X attachment;

e during installation. 0((\\

The screws or nuts are tightened and loosened without jerking:

S-
— 10 times for screws in engagement with a thread of insulating maten’il)ge
— b times for nuts and other screws. ,ga'

reinserted each time.

Screws in engagement with a thread of fnsu!atfna;\cq\ﬂ are completely removed and
.

le or flexible cord of the largest cross-sectional

When testing terminal screws and \
bfr% the terminal. It is repositioned before each tightening.

area specified in Table 13 is {&

The test is carried out by means of a suitable screwdriver, spanner or key and by applying a
torque as shown in Table 14.

Column | is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable

— for other metal screws and for nuts;
— for screws of insulating material

o having a hexagonal head with the dimension across flats exceeding the overall thread
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-corner
dimension exceeding the overall thread diameter;

e with a head having a slot or cross-slots, the length of which exceeds 1,5 times the
overall thread diameter.

Column Ill is applicable for other screws of insulating material.

Table 14 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter) Nm
mm

I n m
<2.8 0,2 0.4 0.4
>2,8 and <3,0 0,25 0,56 0,5
>3,0 and <3,2 0,3 0,6 0,5
>3,2 and <3,6 0,4 0,8 0,6
>3,6 and <4,1 0,7 1,2 0,6
>4,1 and <4,7 0,8 1,8 0,9
>4,7 and <5,3 0,8 2,0 1,0
>5,3 o 2,5 1,25

No damage impairing the further use of the fixings or connections shall occur.

28.2 Electrical connections and connections providing earthing continuity shall be
constructed so that contact pressure is not transmitted through non-ceramic insulating
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material that is liable to shrink or to distort unless there is sufficient resiliency in the metallic
parts to compensate for any possible shrinkage or distortion of the insulating material.

This requirement does not apply to electrical connections in circuits of appliances for whiél('(\\

— 30.2.2 is applicable and that carry a current not exceeding 0,5 A;

5L
— 30.2.3 is applicable and that carry a current not exceeding 0,2 A. \)ge

Compliance is checked by inspection. ,g

28.3 Space-threaded (sheet metal) screws shall @(\\Qsed for electrical connections if
.

they clamp the parts together. M
Thread-cutting (self-tapping) screws read rolling screws shall only be used for electrical

connections if they generat Ik¥orm standard machine screw thread. However, thread-
cutting (self-tapping) scré{\ not be used if they are likely to be operated by the user or
installer.

Thread-cutting, thread rolling and space-threaded screws may be used in connections
providing earthing continuity provided it is not necessary to disturb the connection

— in normal use,

— during user maintenance,

— when replacing a supply cord having a type X attachment, or

— during installation.

At least two screws must be used for each connection providing earthing continuity, unless
the screw forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.

28.4 Screws and nuts that make a mechanical connection between different parts of the
appliance shall be secured against loosening if they also make electrical connections or
connections providing earthing continuity. This requirement does not apply to screws in the
earthing circuit if at least two screws are used for the connection or if an alternative earthing
circuit is provided.

NOTE 1 Spring washers, lock washers and crown type locks as part of the screw head are means that may
provide satisfactory security.

NOTE 2 Sealing compound that softens on heating provides satisfactory security only for screw connections not
subject to torsion in normal use.

Rivets used for electrical connections or for connections providing earthing continuity shall be
secured against loosening if these connections are subject to torsion in normal use.

NOTE 3 This requirement does not imply that more than one rivet is necessary for providing earthing continuity.

NOTE 4 A non-circular shank or an appropriate notch may be sufficient.

Compliance is checked by inspection and by manual test.

29 Clearances, creepage distances and solid insulation

Appliances shall be constructed so that the clearances, creepage distances and solid
insulation are adequate to withstand the electrical stresses to which the appliance is liable to
be subjected.
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Compliance is checked by the requirements and tests of 29.1 to 29.3.

If coatings are used on printed circuit boards to protect the microenvironment (type 1
protection) or to provide basic insulation (type 2 protection), Annex J applies,
microenvironment is pollution degree 1 under type 1 protection. For type 2 proteqt
spacing between the conductors before the protection is applied shall not b s, Wan the
values as specified in Table 1 of IEC 60664-3. These values apply to fupe® nsulation,
basic insulation, supplementary insulation as well as reinforced ia

-
NOTE 1 The requirements and tests are based on IEC 60664-1 from &he fhformation can be obtained.

NOTE 2 The assessment of clearances, creepage dis an% ahd solid insulation has to be carried out

separately. .
29.1 Clearances shall not be | s\l\a the values specified in Table 16, taking into account
@e overvoltage categories of Table 15, unless, for basic

the rated impulse volt
ion, they comply with the impulse voltage test of Clause 14.

insulation and functiona\i
However, if the construction is such that the distances could be affected by wear, by
distortion, by movement of the parts or during assembly, the clearances for rated impulse
voltages of 1 500 V and above are increased by 0,5 mm and the impulse voltage test is not
applicable.

For appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table 16 shall
be increased according to the relevant multiplier values in Table A.2 of IEC 60664-1.

The impulse voltage test is not applicable when the microenvironment is pollution degree 3 or
for basic insulation of class 0 appliances and class 01 appliances or to appliances intended
for use at altitudes exceeding 2 000 m ¢il.

NOTE 1 Examples of constructions for which the test may be applicable are those having rigid parts or parts
located by mouldings.

Examples of constructions in which distances are likely to be affected are those involving soldering, snap-on and
screw terminals and clearances from motor windings.

Appliances are in overvoltage category II.

NOTE 2 Annex K gives information regarding overvoltage categories.

Table 15 — Rated impulse voltage

Rated impulse voltage
Rated voltage
v Overvoltage category
I I m
<50 330 500 800
>50 and <150 800 1500 2 500
=150 and <300 1500 2 500 4 000

NOTE 1 For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage.

those specified. If higher overvoltages are generated, the clearances have to be increased accordingly.

NOTE 2 The values are based on the assumption that the appliance will not generate higher overvoltages than
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Table 16 — Minimum clearances

Rated impulse voltage Minimum clearance \
\% mm 0((\
330 05" 6 ‘G
500 0,51 1 e
800 0,5 ¢ ¢ ga,\-*
1 500 05° 6{
2 500 W(\
4 000 ‘G 3,0
6 000 55
8 pQe \\ 8.0
.
Wi 1.0

AJ
3 The\iistances specified apply only to clearances in air.
The smaller clearances specified in IEC 60664-1 have not
been adopted for practical reasons, such as mass-production
tolerances.
¢ This value is increased to 0,8 mm for pollution degree 3.

For tracks of printed circuit boards this value is reduced to
0,2 mm for pollution degree 1 and pollution degree 2.

Compliance is checked by inspection and by measurement.

Parts, such as hexagonal nuts that can be tightened to different positions during assembly,
and movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce clearances when making the measurement. The force is

— 2 N, for bare conductors;

— 30 N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032. Apertures are assumed to be
covered by a piece of flat metal.

NOTE 3 The way in which clearances are measured is specified in IEC 60664-1.

NOTE 4 The procedure for assessing clearances is given in Annex L.

Text deleted

29.1.1 The clearances of basic insulation shall be sufficient to withstand the overvoltages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

NOTE The overvoltages may be derived from external sources or due to switching.

The clearance at the terminals of tubular sheathed heating elements may be reduced to
1,0 mm if the microenvironment is pollution degree 1.

Lacquered conductors of windings are considered to be bare conductors.

Compliance is checked by measurement.
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29.1.2 Clearances of supplementary insulation shall be not less than those specified for
basic insulation in Table 16.

Compliance is checked by measurement. 0(’(\\

insulation in Table 16, using the next higher step for rated impulse volt reference.

29.1.3 Clearances of reinforced insulation shall be not less than those ssg g{ basic

Compliance is checked by measurement. For double i n, when there is no
intermediate conductive part between the basic ins supplementary insulation,
clearances are measured between live parts and t ssible surface, and the insulation
system is treated as reinforced insulation a n Figure 11.

29.1.4 The clearances for fun Q‘ ulation are the largest values determined from

— Table 16 based on the\r ‘I'

— Table F.7a in IEC 80664 1 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceeds 30 kHz;

pulse voltage;

— Clause 4 of IEC 60664-4 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test of Clause 14 may be applied
instead unless the microenvironment is pollution degree 3 or the construction is such that the
distances could be affected by wear, by distortion, by movement of the parts or during
assembly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lacquered conductors of windings are considered to be bare conductors. However,
clearances at crossover points are not measured.

The clearance between surfaces of PTC heating elements may be reduced to 1 mm.
Compliance is checked by measurement and by a test if necessary.

29.1.5 For appliances having higher working voltages than rated voltage, for example on
the secondary side of a step-up transformer, or if there is a resonant voltage, the clearances
for basic insulation are the largest values determined from

—~ Table 16 based on the rated impulse voltage;

— Table F.7a in IEC 60664-1 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceed 30 kHz;

—~ Clause 4 of IEC 60664-4 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage exceeds 30 kHz.

NOTE 1 Clearances for intermediate values of Table 16 may be determined by interpolation.

If the clearances applied for basic insulation are selected from Table F.7a of IEC 60664-1
or Clause 4 of IEC 60664-4, then the clearances of supplementary insulation shall be not
less than those specified for basic insulation.
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If the clearances applied for basic insulation are selected from Table F.7a of IEC 60664-1,
then the clearances of reinforced insulation shall be dimensioned as specified in
Table F.7a to withstand 160 % of the withstand voltage required for basic insulation. \

If the clearances applied for basic insulation are selected from Clause 4 of IEC 1
then the clearances of reinforced insulation shall be twice the value re basic

insulation. g

If the secondary winding of a step-down transformer is ea f there is an earthed
screen between the primary and secondary windings, cl basu: insulation on the
secondary side shall be not less than those specm ble 16 using the next lower step

for rated impulse voltage as a reference.

NOTE 2 The use of an isolating transform t'an earthed protective screen or earthed secondary does not
allow a reduction in the rated |mpul

For circuits supplied with e lower than rated voltage, for example on the secondary
side of a transformer, clearances of functional insulation are based on the working
voltage, which is used as the rated voltage in Table 15.

Compliance is checked by measurement.

29.2 Appliances shall be constructed so that creepage distances are not less than those
appropriate for the working voltage, taking into account the material group and the pollution
degree.

NOTE 1 The working voltage for parts connected to the neutral is the same as for parts connected to the phase
and this is the working voltage for basic insulation.

Pollution degree 2 applies unless

— precautions have been taken to protect the insulation, in which case pollution degree 1
applies;

— the insulation is subjected to conductive pollution, in which case pollution degree 3
applies.

NOTE 2 An explanation of pollution degree is given in Annex M.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distances are measured is specified in |IEC 60664-1.

Parts such as hexagonal nuts that can be tightened to different positions during assembly,
and movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce creepage distances when making the measurement. The force is

— 2 N, for bare conductors;

— 30N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032.

The relationship between the material group and the comparative tracking index (CTI) values,
as given in Subclause 4.8.1.3 of IEC 60664-1, is as follows:

— material group I: 600 <CTI;
— material group Il: 400 < CTI < 600;
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— material group llla: 175 < CTI < 400;
— material group Ilib: 100 <CTI < 175.

These CTI values are obtained in accordance with IEC 60112 using solution A. If t W\
value of the material is unknown, a proof tracking index (PTl) test in accordance with N
is carried out at the CTI values specified, in order to establish the material gro, .

NOTE 4 The test for comparative tracking index (CTI) in accordance with IEC @}X ned to compare the

performance of various insulating materials under test conditions, namely dgQps, aqueous contaminant falling

on a horizontal surface leading to electrolytic conduction. It gives «a“' ivesomparison but in the case of
' q

insulating materials having a tendency to form tracks, it can a N uantitative comparison, namely the
comparative tracking index. G

.
NOTE 5 The procedure for assessing creepage digt given in Annex L.

In a double insulation syste ‘J.Ae orking voltage for both the basic insulation and
supplementary insulati ‘6‘ em as the working voltage across the complete double
insulation system. It is RoV\¥YivMed according to thickness and dielectric constants of the
basic insulation and supplementary insulation.

29.2.1 Creepage distances of basic insulation shall not be less than those specified in
Table 17. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4.
These values shall be used instead if they exceed the values in Table 17.

Except for pollution degree 1, if the test of Clause 14 has been used to check a particular
clearance, the corresponding creepage distance shall not be less than the minimum
dimension specified for the clearance of Table 16.
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Table 17 — Minimum creepage distances for basic insulation

Creepage distance
mm ((\
Working voltage Pollution degree {~0
\J
v 1 2 oo
Material group nwyoup
I 1l Ia/lllb ~ 1 Ia/lilb @
rd
. _a E>4
<50 | 018 | 06 | 085 \()\ s 1,7 1,9
125 0,28 0,75 3.0C,( ‘ 1.5 1,9 21 24
A
250 0,56 1, ,8 2,5 3,2 3,6 4,0
400 1.0 \ .0 2,8 4,0 5,0 5.6 6,3
500 '\TL 3* 2,5 3,6 5.0 6,3 Tl 8,0
>630 and SX} 1.8 3,2 4,5 6,3 8,0 9,0 10,0
>800 and <1 000 2,4 4,0 5,6 8,0 10,0 11,0 125
>1 000 and <1 250 3,2 5,0 T3l 10,0 12,5 14,0 16,0
>1 250 and <1600 4,2 6.3 9,0 12,5 16,0 18,0 20,0
>1 600 and <2 000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
>2 000 and <2 500 7.5 10,0 14,0 20,0 25,0 28,0 32,0
>2 500 and <3 200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4 000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
>5 000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
>6 300 and <8 000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
=10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NOTE 1 Lacquered conductors of windings are considered to be bare conductors but creepage distances
for basic insulation in other than a double insulation construction need not be greater than the associated
clearance specified in Table 16 taking into account 29.1.1.
NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage
distances need not be greater than the associated clearance-
NOTE 3 Except for circuits on the secondary side of an isolating transformer, the working voltage is
considered to be not less than the rated voltage of the appliance.
NOTE 4 For working voltages > 50 V and < 630 V, if the voltage is not specified in the table, the values
of creepage distances may be found by interpolation.
2 Material group lllb is allowed if the working voltage does not exceed 50 V.

Compliance is checked by measurement.

29.2.2 Creepage distances of supplementary insulation shall be at least those specified
for basic insulation in Table 17 or Table 2 of IEC 60664-4, as applicable.

NOTE Notes 1 and 2 of Table 17 do not apply.

Compliance is checked by measurement.

29.2.3 Creepage distances of reinforced insulation shall be at least double those
specified for basic insulation in Table 17 or Table 2 of IEC 60664-4, as applicable.

NOTE Notes 1 and 2 of Table 17 do not apply.

Compliance is checked by measurement.
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29.2.4 Creepage distances of functional insulation shall be not less than those specified
in Table 18. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4.
These values shall be used instead if they exceed the values in Table 18. (.(\\

The creepage distances may be reduced if the appliance complies with Cla gQCIith the
functional insulation short-circuited. é

Table 18 — Minimum creepage distances for fu w%aisulatlon

&“\‘;e distance
Working voltage P | \\NN Follubon degres
™ s N 2 3
'\T& * Material group Material group
\\ | 1l Iia/llib 1 I a/lllb #
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 | 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1.8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3.2
400° 0,75 1,6 2,2 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
>630 and <800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
>800 and <1 000 24 4,0 5,6 8,0 10,0 11,0 12,5
>1 000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
>1 250 and <1 600 4,2 6,3 9,0 12.5 16,0 18,0 20,0
>1 600 and <2 000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
>2 000 and <2 500 7.5 10,0 14,0 20,0 25,0 28,0 32,0
>2 500 and <3 200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4 000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5 000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
>5 000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
>6 300 and <8 000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
>10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need
not be greater than the associated clearance for working voltages less than 250 V and for pollution
degrees 1 and 2. However, the creepage distances between terminations are those specified in the table.
NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage
distances need not be greater than the associated clearance.
NOTE 3 For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions,
the values specified in Table F.4 of IEC 60664-1 apply. For voltages less than 100 V, the values must not
be less than those specified for 100 V.
NOTE 4 For working voltages > 10 VV and < 630 V, if the voltage is not specified in the table, the values
of creepage distances may be found by interpolation.
d Material group lllb is allowed if the working voltage does not exceed 50 V.
b The working voltage between phases for appliances having a rated voltage in the range of
380 V to 415 V is considered to be 400 V.

Compliance is checked by measurement.
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29.3 Supplementary insulation and reinforced insulation shall have adequate thickness,
or have a sufficient number of layers, to withstand the electrical stresses that can be expected
during the use of the appliance.

Compliance is checked 0(’(\\

— by measurement, in accordance with 29.3.1, or

— by an electric strength test in accordance with 29.3.2, if the insulati sists of more

than one separate layer, other than natural mica or similar flaky

— for insulation, other than single layer internal wiring msu,‘ara n assessment of the ther-
mal quality of the material combined with an ef‘ectr est, in accordance with 29.3.3
and for accessible parts of reinforced msu!atr .rstmg of a single layer, by measure-
ment in accordance with 29.3.4, or

- by an assessment of the Ihermaf he material according to 29.3.3 combined with an
electric strength test in ac ith 23.5, for each single layer internal wiring insulation
touching each other,

— as specified in Subc stgse 6.3 of IEC 60664-4 for insulation that is subjected to any
periodic voltage having a frequency that exceeds 30 kHz.

29.3.1 The thickness of the insulation shall be at least
— 1 mm for supplementary insulation;
— 2 mm for reinforced insulation.

29.3.2 Each layer of material shall withstand the electric strength test of 16.3 for
supplementary insulation. Supplementary insulation shall consist of at least 2 layers of
material and reinforced insulation of at least 3 layers.

29.3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h at a
temperature of 50 K in excess of the maximum temperature rise measured during the test of
Clause 19. At the end of the period, the insulation is subjected to the electric strength test of
16.3 at the conditioning temperature and also after it has cooled down to room temperature.

If the temperature rise of the insulation measured during the tests of Clause 19 does not
exceed the value specified in Table 3, the test of IEC 60068-2-2 is not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.

Table 19 — Minimum thickness for accessible parts
of reinforced insulation consisting of a single layer

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
Vv
mm

Overvoltage category

] n /]

<50 0,01 0,04 0,1

>50 and <150 0,1 0,3 0,6
>150 and <300 0,3 0,6 1,2

NOTE The values in Table 19 cover clearances through a possible hole in the insulation and align with
IEC 60664-1 Table F.2 for homogenous field conditions. The creepage distance through a possible hole is not
considered relevant because it is only stressed when the second electrode (human body) is present.

29.3.Z1 Appliance shall be constructed so that if there is a possibility of damaging the insulation during
installation, the insulation shall withstand the scratch and penetration test of 21.2.(Cl
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30 Resistance to heat and fire

parts including connections, and parts of thermoplastic material providing supplem
insulation or reinforced msulatlon shall be sufficiently resistant to heat if thelr det
could cause the appliance to fail to comply with this standard.

30.1 External parts of non-metallic material, parts of insulating material supporting wg

This requirement does not apply to the insulation or sheath of flexi @b&gmterna[ wiring.

-
Compliance is checked by subjecting the re!eva \(\Q’ the ball pressure test of
IEC 60695-10-2.

The test is carried out at a temper M + 2 °C plus the maximum temperature rise
determined during the test of C :'\ 13but it shall be at least

- 75°C +2°C, for exte)(?(‘»

— 125 °C # 2 °C, for parts supporting live parts.

However, for parts of thermoplastic material providing supplementary insulation or
reinforced insulation, the test is carried out at a temperature of 25 °C + 2 °C plus the
maximum temperature rise determined during the tests of Clause 19, if this is higher. The
temperature rises obtained during the test of 19.4 are not taken into account provided that the
test is terminated by the operation of a non-self-resetting protective device and it is
necessary to remove a cover or use a tool to reset it.

NOTE 1 For coil formers, only those parts that support or retain terminals in position are subjected to the test.
NOTE 2 The test is not carried out on parts of ceramic material.

NOTE 3 The selection and sequence of tests for resistance to heat are shown in Figure O.1.
30.2 Parts of non-metallic material shall be resistant to ignition and spread of fire.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located
within 3 mm of each other is unlikely to propagate flames that originate inside the appliance
by propagating flames from one insignificant part to another.

The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition,

— for attended appliances, 30.2.2 is applicable;
— for unattended appliances, 30.2.3 is applicable.

Appliances for remote operation are considered to be appliances that are operated while
unattended and consequently they are subjected to the test of 30.2.3.

For the base material of printed circuit boards, compliance is checked by the test of 30.2.4.

The tests are carried out on parts of non-metallic material that have been removed from the
appliance. When the glow-wire test is carried out, the parts are placed in the same orientation
as they would be in normal use.

NOTE 1 For parts that have been removed, it is the intention that IEC 60695-2-11 Clause 4 item c) applies, which
states “remove the part under examination in its entirety and test it separately”.
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These tests are not carried out on the insulation of wires.

NOTE 2 The selection and sequence of tests for resistance to fire are shown in Figures 0.2 to O.4.

30.2.1 Parts of non-metallic material are subjected to the glow-wire test of IEC 60@@
a

which is carried out at 5§50 °C. However, the glow-wire test is not carried n parts of
material classified as having a glow-wire flammability index (G ccording to
IEC 60695-2-12 of at least 550 °C. a'

#+ 0,1 mm of the relevant part, then the test sampl ve a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 t wU’thicker than the relevant part.

If the glow-wire flammability index (GWFI) is not avw a‘ampfe with a thickness within

NOTE The preferred values in IEC GOGB*X- re 0,4 mm + 0,05 mm, 0,75 mm 0,1 mm, 1,5mm 0,1 mm,

3,0 mm £ 0,2 mm and 6,0 mm £+ 0,

The glow-wire test is a&not carried out on parts of material classified at least HB40
according to IEC 60695-11-10 provided that the test sample used for the classification was no
thicker than the relevant part of the appliance.

Parts for which the glow-wire test cannot be carried out, such as those made of soft or foamy
material, shall meet the requirements specified in ISO 9772 for material classified HBF, the
test sample used for the classification being no thicker than the relevant part of the appliance.

30.2.2 For appliances that are operated while attended, parts of non-metallic material
supporting current-carrying connections and parts of non-metallic material within a distance of
3 mm of such connections are subjected to the glow-wire test of IEC 60695-2-11.

NOTE 1 Contacts in components such as switch contacts are considered to be connections.
NOTE 2 The tip of the glow-wire should be applied to the part in the vicinity of the connection.
NOTE 3 Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.

The test severity is

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,

— 650 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection,
but is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11 is carried out at the relevant test severity with the tip of the glow-wire applied
to the interposed shielding material with the shielded material in place and not directly to the
shielded material.

NOTE 4 Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.

However, the glow-wire test of IEC 60695-2-11 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least

— 750 °C, for connections which carry a current exceeding 0,5 A during normal operation,

— 650 °C, for other connections.
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The glow-wire test of IEC 60695-2-11 is also not carried out on small parts. These parts shall

— comprise material having a glow-wire flammability index (GWFI) of at least 750 °C, or\
650 °C as appropriate, or

— comply with the needle-flame test (NFT) of Annex E, or

— comprise material classified as V-0 or V-1 according to IEC 60695- 11 1 ed that the
test sample used for the classification was no thicker rhan t nt part of the
appliance

-
If the glow-wire flammability index (GWFI) is not amse.u'ﬁ%j a'ampfe with a thickness within
#+ 0,1 mm of the relevant part, then the test samp! gg ve a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 ¢ thicker than the relevant part.

2 are 0,4 mm + 0,05 mm, 0,75 mm £ 0,1 mm, 1,5 mm £ 0,1 mm,
3,0 mm + 0,2 mm and 6,0 mm £ 0,

NOTE 5 The preferred values in IE(VIG *¥

The glow-wire test of IEC 80695-2-11 is not applicable to:

—~ hand-held appliances;
— appliances that have to be kept switched on by hand or foot;
— appliances that are continuously loaded by hand,

—~ parts supporting welded connections and parts within a distance of 3 mm of these
connections;

— parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

— soldered connections on printed circuit boards and parts within a distance of 3 mm of
these connections;

— connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE 6 Some applications of the term "within a distance of 3 mm" are shown in Figures O.5.

30.2.3 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and
30.2.3.2. However, the tests are not applicable to:

—~ parts supporting welded connections and parts within a distance of 3 mm of these
connections;

— parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

— soldered connections on printed circuit boards and parts within a distance of 3 mm of
these connections;

—~ connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.

30.2.3.1 Parts of non-metallic material supporting connections that carry a current exceeding
0,2 A during normal operation, and parts of non-metallic material, other than small parts,
within a distance of 3 mm of such connections, are subjected to the glow-wire test of
IEC 60695-2-11 with a test severity of 850 °C.

NOTE 1 Contacts in components such as switch contacts are considered to be connections.
NOTE 2 The tip of the glow-wire should be applied to the part in the vicinity of the connection.

NOTE 3 Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.
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Where a non-metallic material is within a distance of 3 mm of a current-carrying connection,
but is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11 is carried out at the relevant temperature with the tip of the glow-wire applied
to the interposed shielding material with the shielded material in place and not dfrecr.-'y to \
shielded material. m

NOTE 4 Some applications of the term "within a distance of 3 mm" are shown in Figure O, 59
s not carried out

However, the glow-wire test of IEC 60695-2-11 with a test seven’ty
on parts of material classified as having a glow-wire ﬁa dex (GWFI) of at least
850 °C according to IEC 60695-2-12.

v&%bre for a sample with a thickness within
ple shall have a thickness equal to the nearest
2 that is no thicker than the relevant part.

If the glow-wire flammability index (GWFI) i
#+ 0,1 mm of the relevant part, then t
preferred value specified in !E

NOTE 5 The preferred va!ues\\x 0695-2-12 are 0,4 mm £ 0,05 mm, 0,75 mm = 0,1 mm, 1,5 mm + 0,1 mm,
3,0 mm £ 0,2 mm and 6,0 mm £ 0,4 mm.

30.2.3.2 Parts of non-metallic material supporting connections and parts of non-metallic
material within a distance of 3 mm of such connections are subjected to the glow-wire test of
IEC 60695-2-11.

NOTE 1 Contacts in components such as switch contacts are considered to be connections.
NOTE 2 The tip of the glow-wire should be applied to the part in the vicinity of the connection.

NOTE 3 Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.
The test severity is

— 750 °C, for connections that carry a current exceeding 0,2 A during normal operation,
— 650 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection,
but is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11 is carried out at the relevant test severity with the tip of the glow-wire applied
to the interposed shielding material with the shielded material in place and not directly to the
shielded material.

NOTE 4 Some applications of the term "within a distance of 3 mm" are shown in Figure O.5.

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is not
carried out on parts of material fulfilling both or either of the following classifications:

— a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least,
e 775 °C, for connections that carry a current exceeding 0,2 A during normal operation,
e 675 °C, for other connections.

— a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;

e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation,
e 650 °C, for other connections.
If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness

within # 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the
nearest preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.

NOTE 5 The preferred values in |IEC 60695-2-13 are 0,4 mm + 0,05 mm, 0,75 mm + 0,1 mm, 1,5 mm £+ 0,1 mm,
3,0 mm £ 0,2 mm and 6,0 mm £ 0,4 mm.
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If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
#+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

NOTE 6 The preferred values in IEC 60695-2-12 are 0,4 mm + 0,05 mm, 0,75 mm £ 0,1 mm, 1,5 m @W
3,0 mm + 0,2 mm and 6,0 mm = 0,4 mm.

The glow-wire test of IEC 60695-2-11 with a test severity of 750 °C o) @%@s appropriate,
is also not carried out on small parts. These parts shall

— comprise material having a glow-wire ignition te T) of at least 775 °C or
675 °C as appropriate, or

— comprise material having a g!ow wire bility index (GWFI) of at least 750 °C or
650 °C as appropriate, or

— comply with the needle- ﬁ@ T) of Annex E, or

— comprise material cla V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used fo e classification was no thicker than the relevant part of the
appliance.

A consequential needle-flame test (NFT) in accordance with Annex E is applied to non-
metallic parts that encroach within the envelope of a vertical cylinder having a diameter of
20 mm and a height of 50 mm, placed above the centre of the connection zone and on top of
the non-metallic parts that are supporting current-carrying connections, and parts of non-
metallic material within a distance of 3 mm of such connections if these parts are those:

— that withstood the glow-wire test of IEC 60695-2-11 with a test severity of 750 °C or
650 °C as appropriate, but that during the test produce a flame that persists for longer
than 2 s, or

— that comprised material having a glow-wire flammability index (GWFI) of at least 750 °C,
or 650 °C as appropriate, or

— small parts, that comprised material having a glow-wire flammability index (GWFI) of at
least 750 °C, or 650 °C as appropriate, or

—~ small parts for which the needle-flame test (NFT) of Annex E was applied, or
— small parts for which a material classification of V-0 or V-1 was applied.

NOTE 7 An example of the placement of the vertical cylinder is shown in Figure 12.

However, the consequential needle-flame test is not carried out on non-metallic parts,
including small parts, within the cylinder that are:

~ parts having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as
appropriate; or

— parts comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided
that the test sample used for the classification was no thicker than the relevant part of the
appliance; or

— parts shielded by a flame barrier that meets the needle-flame test (NFT) of Annex E or
that comprises material classified as V-0 or V-1 according to IEC 60695-11-10 provided
that the test sample used for the classification was no thicker than the relevant part of the
appliance.

30.2.4 The base material of printed circuit boards is subjected to the needle-flame test (NFT)
of Annex E. The flame is applied to the edge of the board where the heat sink effect is lowest
when the board is positioned as in normal use.

NOTE The test may be carried out on a printed circuit board on which components are mounted. However,
ignition of a component is disregarded.
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The needle-flame test (NFT) of Annex E is not carried out

— on printed circuit boards of low-power circuits described in 19.11.1; \
— on the printed circuit boards in GO((\

e a metal enclosure that confines flames or burning droplets, 6 .
e hand-held appliances, ge

 appliances that have to be kept switched on by hand or fogga'\)
e appliances that are continuously loaded by hagd: ‘\(\6'

— on a base material classified as V-0 accorgi g@; 60695-11-10 or VTM-0 according to
ISO 9773, provided that the test sampl } the classification was no thicker than the
printed circuit board.

31 Resistance to rusy \Q ’

Ferrous parts, the rusting of which might cause the appliance to fail to comply with this
standard, shall be adequately protected against rusting.

NOTE Tests are specified in part 2 when necessary.

32 Radiation, toxicity and similar hazards

Appliances shall not emit harmful radiation or present a toxic or similar hazard due to their
operation in normal use.

Compliance is checked by the limits or tests specified in part 2. However, if no limits or tests
are specified in part 2, then the appliance is deemed to comply with the requirement without
testing.

Compliance regarding electromagnetic fields is checked according to Text deleted ®ul EN 62233.
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IEC 981/10

Key

C circuit of Figure 4 of IEC 60990
1 accessible part

2 inaccessible metal part

3 basic insulation

4 supplementary insulation

5 double insulation

6 reinforced insulation

Figure 1 — |4y Circuit diagram for leakage current measurement at operating temperature
for single-phase connection of class Il appliances and for parts of class Il construction
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00“\\

IEC 982/10

Key
C circuit of Figure 4 of IEC 60990

NOTE For class 0l appliances and class | appliances, C can be replaced by a low impedance ammeter responding
to the rated frequency of the appliance.

Figure 2 — Circuit diagram for leakage current measurement at operating temperature for
single-phase connection of other than class Il appliances or parts of class |l construction
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551 ,_45,.,1 ALELELY }J:J L)

MR

,q. ¥ \

RPE

L4

L,

Ls

IEC 2847/13

Connections and supplies

Key

C circuit of figure 4 of IEC 60990

1

2

L, L, Ly N supply voltage with neutral

PE protective earth conductor

z

accessible part

IT system neutral to earth high impedance

inaccessible metal part

3 basic insulation

4 supplementary insulation

5 double insulation

If the test laboratory is supplied from a TN or TT distribution system then Z will be zero. Consequently,

NOTE

always connecting “C” to the neutral conductor will ensure reproducibility of the test result regardless of the type of

distribution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely to be

encountered during normal use of the appliance.

Figure 3 — Circuit diagram for leakage current measurement at operating temperature
for three-phase with neutral class Il appliances and for parts of class Il construction
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Key Connections and supplies
C circuit of Figure 4 of IEC 60990 L, L, Ly N supply voltage with neutral
1 accessible part PE protective earth conductor
2 basic insulation Z |IT system neutral to earth high impedance

NOTE 1 For class 0l appliances and class | appliances, C can be replaced by a low impedance ammeter
responding to the rated frequency of the appliance.

NOTE 2 |If the test laboratory is supplied from a TN or TT distribution system then Z will be zero. Consequently,
always connecting “C” to the neutral conductor will ensure reproducibility of the test result regardless of the type of
distribution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely to be
encountered during normal use of the appliance.

Figure 4 — Circuit diagram for leakage current measurement at operating temperature
for three-phase with neutral appliances other than those of class Il or parts of class Il

construction
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WO

IEC 98510

Key

A example of a small part

B example of a small part

C example of a part that is not a small part
S surface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm in diameter respectively.

Figure 5 — Small part
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IEC 986/10

D is a point farthest from the supply source where the maximum power delivered to external load exceeds 15 W.

A and B are points closest to the supply source where the maximum power delivered to external load does not
exceed 15 W. These are low-power points.

Points A and B are separately short-circuited to C.
The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z,, Z; and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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IEC 988/10

Key

axis of oscillation
oscillating frame
counterweight

sample

adjustable carrier plate

adjustable bracket

G Mmoo O W >

load

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

IEC 553/01

A\
.
Conﬁ&,Qowing studs securely attached to the appliance

IEC 554/01

Construction showing part of appliance of insulating
material and so shaped that it obviously forms
part of a cord clamp.

Construction showing one of the clamping
members is fixed to the appliance

NOTE Clamping screws may screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

UNACCEPTABLE CONSTRUCTIONS

IEC 555/01

Construction showing no part securely fixed to the appliance

NOTE Clamping screws may screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

Figure 9 — Constructions of cord anchorages
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IEC 556/01

Key

1 part providing earthing continuity

2 part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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Sl
\; &}9 N\
;Mc ;V’//Y//////AG ///A' 8

1

I:l Air
Solid insulation

1 accessible unearthed metal part
2 enclosure
3 accessible earthed metal part

4  inaccessible unearthed metal part

IEC 1244/10

The live parts L, and L, are separated from each other and partially surrounded by a plastic
enclosure containing apertures, partially by air and are in contact with solid insulation. A piece
of inaccessible metal is incorporated inside the construction. There are two metal covers, one

of which is earthed.

Type of insulation

Basic insulation

Functional insulation

Supplementary insulation

Reinforced insulation

Clearance

LA
L,D
L,F
Ly
DE
FG

LK

Lyl

L,|

LG

NOTE If the clearances L,D or L,F meet the clearance requirements for reinforced insulation, the clearances

DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances
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- D

IEC 990/10

Key

A connection zone

B non-metallic material
C non-metallic material

D non-metallic material
NOTE 1 The placement of the cylinder is shown with respect to example 1 in Figure 0.5

NOTE 2 |If C flames for longer than 2 s during the glow-wire test, then the cylinder is assumed to be located at
the upper boundary of C. Consequently parts B and D are subjected to the needle-flame test.

If B flames for longer than 2 s during the glow-wire test, then the cylinder is assumed to be located on top of B.
Consequently, D is subjected to the needle-flame test.

NOTE 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C flame

for longer than 2 s during the glow-wire test, the material used for B or C that is within the cylinder, represented by
D, is also subjected to the needle-flame test.

Figure 12 — Example of the placement of the cylinder



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 - 112 -
© IEC 2016

Dimensions in millimetres
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Figure 13 — Small parts cylinder
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Annex A
(informative)

Routine tests GO((\\
A\

Introduction

9
Routine tests are intended to be carried out by the manxC oif each appliance to detect
a production variation that could impair safety. The mally carried out on the complete
appliance after assembly but the manufactur y»&rform the tests at an appropriate stage
during production, provided that later man g processes do not affect the results.

NOTE Components are not subject%ﬂAs\
.

t&sts if they have been previously subjected to routine tests during
their manufacture.

The manufacturer may usx\a different routine test procedure provided that the level of safety
is equivalent to that provided by the tests specified in this annex.

These tests are the minimum considered necessary to cover essential safety aspects. It is the
manufacturer’'s responsibility to decide if additional routine tests are necessary. It may be
determined from engineering considerations that some of the tests are impracticable or
inappropriate and therefore need not be carried out.

If a product fails any of the tests, it is to be retested after rework or adjustment.

A.1 Earth continuity test

A current of at least 10 A, derived from a source having a no-load voltage not exceeding 12 V
(a.c. ord.c.), is passed between each of the accessible earthed metal parts and

— for class 0l appliances, and for class | appliances intended to be permanently
connected to fixed wiring, the earthing terminal;

— for other class I appliances,
e the earthing pin or earthing contact of the plug;
e the earthing pin of the appliance inlet.

The voltage drop is measured and the resistance is calculated and shall not exceed

— for appliances having a supply cord, 0,2 2, or 0,1 2 plus the resistance of the supply
cord;

— for other appliances, 0,1 .
NOTE 1 The test is only carried out for the duration necessary to enable the voltage drop to be measured.

NOTE 2 Care is to be taken to ensure that the contact resistance between the tip of the measuring probe and the
metal part under test does not influence the test results.

A.2 Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and
the points of application are shown in Table A.1.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 - 114 -
© IEC 2016

Table A.1 — Test voltages

Test voltage

o
Class 0 appliances, Class 0l appliances, Class | éﬁdnces
Points of application
Class | appliances and Class Il appliances ‘ \g

Rated voltage r\
-
<150 V ) 3‘?‘@9\\‘6, )
Between live parts and K\\‘
accessible metal parts G
separated from live parts .

by N
» basic insulation only qo\\ 1 000 400
.
\(\‘\’\a 0

* double or reinforced 2 500 _

insulation @ ®

2 This test is not applicable for class 0 appliances.

b For class 0l appliances and class | appliances, this test need not be carried out on parts of class Il
construction if the test is considered to be inappropriate.

NOTE 1 It may be necessary for the appliance to be in operation during the test to ensure that the test voltage is
applied to all relevant insulation, for example, heating elements controlled by a relay.

No breakdown shall occur. Breakdown is assumed to occur when the current in the test circuit
exceeds 5 mA. However, this limit may be increased up to 30 mA for appliances with a high
leakage current.

NOTE 2 The circuit used for the test incorporates a current sensing device that trips when the current exceeds
the limit.

NOTE 3 The high voltage transformer is to be capable of maintaining the specified voltage at the limiting current.

NOTE 4 Instead of being subjected to an a.c. voltage, the insulation may be subjected to a d.c. voltage of
1,5 times the value shown in the table. An a.c. voltage having a frequency up to 5 Hz is considered to be a d.c.
voltage.

A.3 Functional test

The correct functioning of an appliance is checked by inspection or by an appropriate test if
the incorrect connection or adjustment of components has safety implications.

NOTE Examples are verification of the correct direction of motor rotation and the appropriate operation of
interlock switches. This does not require testing of thermal controls or protective devices.
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Annex B
(normative)

") Appliances powered by rechargeable 0('(\\
batteries that are recharged in the appliance (1 6 G

a\ﬂ

I*?» The following modifications to this standard are @a‘for appliances powered by
batteries that are recharged in the appliance.

NOTE 1 Rechargeable batteries are also rEfX; S condary batteries.

NOTE 2 This Annex B does not a Wa‘l chargers (IEC 60335-2-29).
These appliances take on&he following three forms of construction:

a) The appliance can be supplied directly from the supply mains or a renewable energy
source such as a solar cell, the battery charging circuitry and other supply unit circuitry
being incorporated within the appliance.

b) The part of the appliance incorporating the battery is supplied from the supply mains or a
renewable energy source such as a solar cell, via a detachable supply unit. The battery
charging circuitry is incorporated within the part of the appliance containing the battery.
In this case, the complete appliance is the detachable supply unit plus the part of the
appliance containing the battery and the battery charging circuitry.

c) The part of the appliance incorporating the battery is supplied from the supply mains or a
renewable energy source such as a solar cell, via a detachable supply unit. The battery
charging circuitry is incorporated within the detachable supply unit. In this case, the
complete appliance is the detachable supply unit with the battery charging circuitry plus
the part of the appliance containing the battery.

NOTE 3 Examples of the forms of construction covered by this Annex B are shown in Figure B.1.

NOTE 4 If the appliance incorporates a non-rechargeable (primary) battery or a rechargeable (secondary) battery
that must be removed from the appliance for charging, then Annex S is applicable. In this case, the appliance is
simply a battery-operated appliance and the safety requirements for the battery charger for charging the
rechargeable battery are contained in IEC 60335-2-29.

3 Terms and definitions

3.1.9
normal operation
operation of the appliance under the following conditions:

— the appliance, supplied by its fully charged battery, is operated as specified in the relevant
part 2;

— the battery is charged, the battery being initially discharged to such an extent that the
appliance cannot operate;

— if possible, the appliance is supplied from the supply mains through its battery charger, the
battery being initially discharged to such an extent that the appliance cannot operate. The
appliance is operated as specified in the relevant part 2;

— if the appliance incorporates inductive coupling between two parts that are detachable from
each other, the appliance is supplied from the supply mains with the detachable part
removed.

3.6.2

NOTE |If a part has to be removed in order to discard the battery before scrapping the appliance, this part is not
considered to be detachable even if the instructions state that it is to be removed.
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5 General conditions for the tests

5.B.101 When appliances are supplied from the supply mains, they are tested as spec ifi \
for motor-operated appliances.

7 Marking and instructions ges

7.1 The battery compartment of appliances incorporating b J@ t are intended to be
replaced by the user shall be marked with the battery vol polarity of the terminals.

The positive terminal shall be indicated by sy
terminal by symbol IEC 60417-5006 (200

Appliances intending to be s @a m a detachable supply unit for the purposes of
0

I 0417 5005 (2002-10)and the negative

recharging the battery s tked with symbol IEC 60417-6181 (2013-03) and its type
reference along with sym 00-0790 (2004-01) or with the substance of the following:

Use only with <model designation> supply unit

7.6
+ Symbol IEC 60417-5005 (2002-10) Plus; positive polarity
- Symbol IEC 60417-5006 (2002-10)  Minus; negative polarity
D‘D‘C [symbol IEC 60417-6181 (2013-03)] detachable supply unit

7.12 The instructions shall give information regarding charging.

The instructions for appliances incorporating batteries that are intended to be replaced by the
user shall include the following:

— the type reference of the battery;

— the orientation of the battery with regard to polarity;
— the method of replacing batteries;

— details regarding safe disposal of used batteries;

— warning against using non-rechargeable batteries;
— how to deal with leaking batteries.

Instructions for appliances containing non user-replaceable batteries shall state the substance of the
following:

This appliance contains batteries that are only replaceable by skilled persons.

Instructions for appliances containing non-replaceable batteries shall state the substance of the
following:

This appliance contains batteries that are non-replaceable.

For appliances intending to be supplied from a detachable supply unit for the purposes of recharging
the battery, the type reference of the detachable supply unit shall be stated along with the substance
of the following:

WARNING: For the purposes of recharging the battery, only use the detachable supply unit
provided with this appliance.]

If the symbol for detachable supply unit is used, its meaning shall be explained.
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7.15 Markings, other than those associated with the battery, shall be placed on the part of the appliance
that is connected to the supply mains.
The type reference of the detachable supply unit shall be placed in close proximity to the symbol. \

8 Protection against access to live parts 6 GO

.
8.2 Appliances having batteries that according to the instructions %laced by the
user need only have basic insulation between live parts and the ¢ rfdCe of the battery
compartment. If the appliance can be operated without th ) , double insulation or
reinforced insulation is required. “\
11 Heating *

11.7 The battery is charged }K@'&;\:\mod stated in the instructions or for 24 h, whichever is

longer. \\‘\

11.8 The temperature rise of the battery surface shall not exceed the temperature rise limit in the
battery manufacturer’s specification for the type of battery supplied. If no limit is specified, the
temperature rise shall not exceed 20 K.

19 Abnormal operation
19.1 Appliances are also subjected to the tests of 19.B.101, 19.B.102, and 19.B.103.
19.10 Not applicable.

19.B.101 Appliances are supplied at rated voltage for 168 h, the battery being continually
charged during this period.

19.B.102 For appliances having batteries that can be removed without the aid of a tool, and
having terminals that can be short-circuited by a thin straight bar, the terminals of the battery
are short-circuited, the battery being fully charged.

19.B.103 Appliances having batteries that are replaceable by the user are supplied at rated
voltage and operated undernormal operation but with the battery removed or in any position

allowed by the construction.

19.13 The battery shall not rupture or ignite.
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Key

A appliance

B battery

) supply mains
CC charging circuitry
SU supply unit

Figure B.1 — Examples of forms of constructions for appliances covered by Annex B
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21 Mechanical strength

21.B.101 Appliances having pins for insertion into socket-outlets shall have adequﬁ\\
mechanical strength. 0

Compliance is checked by subjecting the part of the appliance incorporgli %%5;13 to the
test, Free fall repeated, procedure 2, of IEC 60068-2-31. a'\a)
2O

— 100, if the mass of the part does not exceed 0‘6:
— 50, if the mass of the part exceed5\2

The number of falls is

.

The height of the falls is 500 n?‘
After the test, the requirem or8.1, 15.1.1, 16.3 and Clause 29 shall be met.

22 Construction

22.3
NOTE Appliances having pins for insertion into socket-outlets are tested as fully assembled as possible.

25 Supply connection and external flexible cords

25.13 An additional lining or bushing is not necessary for interconnection cords in class lll
appliances or class Ill constructions that do not contain live parts.

30 Resistance to heat and fire

30.2 For parts of the appliance that are connected to the supply mains during the charging
period, 30.2.3 applies. For other parts, 30.2.2 applies.
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Annex C
(normative)

Ageing test on motors GO((\

eo:
This annex is applicable when there is doubt with regard to the temwgclassiﬁcation of

the insulation of a motor winding, for example .

if the temperature rise of the motor winding excee Q&s specified in Table 3;

— when well-known insulating materials are i unconventional way;

— when combinations of materials
higher than that allowed for thesl

. ‘. . . . - . . .
— when materials are u@ hich sufficient experience is not available, for instance in
motors having integral e insulation.

temperature classes are used at a temperature
t'class;

This test is carried out on six samples of the motor.

The rotor of each motor is locked and a current is passed individually through the rotor
winding and the stator winding, this current being such that the temperature of the relevant
winding is equal to the maximum temperature rise measured during the test of Clause 11,
increased by 25 K. This temperature is further increased by one of the values chosen from
Table C.1. The corresponding total time during which the current is passed is indicated in the
table.

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 p?
10 + 3 0,5p
20 +3 0.25p
30 +3 0,125 p

NOTE The temperature increase chosen is selected
by the manufacturer.

p is 8 000 unless otherwise specified in the relevant
part 2.

The total time is divided into four equal periods, each being followed by a period of 48 h
during which the motor is subjected to the humidity test of 15.3. After the final humidity test,
the insulation shall withstand the electric strength test of 16.3, but with the test voltage
reduced to 50 % of the value specified.

After each of the four periods and before the subsequent humidity test, the leakage current of
the insulating system is measured as specified in 13.2, any component not forming part of the
insulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.
Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric
strength test.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors GO('(\\
e

This annex is applicable to appliances having motors that in%@ thermal motor
protectors that are necessary for compliance with the standard. .

The appliance is supplied at rated voltage and is oﬁh\“der stalled conditions by

— locking the rotor of appliances for whi I8cked rotor torque is smaller than the full
load torque;

— locking moving parts of ; anes.

The duration of the test is ¥s follows:

— motors having self-resetting thermal motor protectors are operated for 300 cycles or for

72 h, whichever occurs first, unless they are likely to be permanently subjected to the
supply voltage, in which case the duration is 432 h;

— motors having non-self-resetting thermal motor protectors are operated for 30 cycles, the
thermal motor protector being reset as soon as possible after each operation, but in not
less than 30 s.

During the test, temperatures shall not exceed the values specified in 19.7 and the appliance
shall comply with 19.13.
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Annex E
(normative)

Needle-flame test GO('(\\

eo:
The needle-flame test is carried out in accordance with IEC eosgaa'ﬁgm the following

modifications.
. a‘g
7 Severities G‘(\\(\

Replacement:

\\
The duration of appﬁcaﬁm@s\ flame is 30 s # 1 s.

9 Test procedure
9.1 Position of test specimen
Modification:

The specimen is arranged so that the flame can be applied to a vertical or horizontal edge as
shown in the examples of Figure 1.

9.2 Application of needle-flame

Modification:

The first paragraph does not apply.

Addition:

If possible, the flame is applied at least 10 mm from a corner.
9.3 Number of test specimens

Replacement:

The test is carried out on one specimen. If the specimen does not withstand the test, the test
may be repeated on two additional specimens, both of which shall then withstand the test.

11 Evaluation of test results
Addition:

The duration of burning (t, ) shall not exceed 30 s. However, for printed circuit boards, the

duration of burning shall not exceed 15 s.
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Annex F
(normative)

Capacitors 0((\\
eo:
Capacitors likely to be permanently subjected to the supply volt \)g used for radio
interference suppression or for voltage dividing, shall compé following clauses of

IEC 60384-14, as modified below.
\\\
1.5 Terms and definitions \(\\
1.5.3 This subclause is applicablg. \\N
Class X capacitors are te@& rding to subclass X2.
1.5.4 This subclause is applicable.
1.6 Marking
Items a) and b) of this subclause are applicable.
3.4 Approval testing

3.4.3.2 Tests

Table 3 is applicable as follows:

— group O: Subclauses 4.1, 4.2.1 and 4.2.5;
— group 1A: Subclause 4.1.1;

— group 2: Subclause 4.12;

— group 3: Subclauses 4.13 and 4.14;

— group 6: Subclause 4.17;

— group 7: Subclause 4.18.

4.1 Visual examination and check of dimensions
This subclause is applicable.

4.2 Electrical tests

4.2.1 This subclause is applicable.

4.2.5 This subclause is applicable.
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4.2.5.2 Only Table 11 is applicable. The values for test A apply; however, for capacitors in
heating appliances, the values for test B or test C apply.

4.12 Damp heat, steady state GO('(\\
This subclause is applicable. \)ges *

NOTE Only insulation resistance and voltage proof are checked (see Table 15)}.%6’

e

4.13 Impulse voltage G

.
This subclause is applicable. \NN\N
.
S )

4.14 Endurance \(\\\

Subclauses 4.14.1, 4.14.3, 4.14.4 and 4.14.7 are applicable.
4.14.7 Add:

NOTE Only insulation resistance and voltage proof are checked (see Table 16) together with a visual examination
to ensure that there is no visible damage.

4.17 Passive flammability test
This subclause is applicable.
4.18 Active flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers GO((\\
The following modifications to this standard are applicable for safetéwg transformers.
(3

7.1 Transformers for specific use shall be
— name, trademark or identificatiqr\r\ of the manufacturer or responsible vendor;
— model or type referenv\\@ *

NOTE The definition of transformers for specific use is given in IEC 61558-1.

7 Marking and instructions

17 Overload protection of transformers and associated circuits

Fail-safe transformers shall comply with Subclause 15.5 of IEC 61558-1.

NOTE This test is carried out on three transformers.

22 Construction
Subclauses 19.1 and 19.1.2 of IEC 61558-2-6 are applicable.
29 Clearances, creepage distances and solid insulation

29.1, 29.2 and 29.3 The distances specified in items 2a, 2¢c and 3 in Table 13 of
IEC 61558-1 apply.

NOTE The values stated for pollution degree 2 are applicable.

For insulated winding wires complying with Subclause 19.12.3 of IEC 61558-1 there are no
requirements for clearances or creepage distances. In addition, for windings providing
reinforced insulation, the distance specified in item 2c of Table 13 of IEC 61558-1 is not
assessed.

For safety isolating transformers subjected to periodic voltages with a frequency exceeding
30 kHz, the clearances, creepage distances and solid insulation values specified in
IEC 60664-4 are applicable, if these values are greater than the values specified in items 2a,
2c and 3 in Table 13 of IEC 61558-1.
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Annex H
(normative)

Switches 0((\\
.
Switches shall comply with the following clauses of IEC 61058-1, as mor@@@%
The tests of IEC 61058-1 are carried out under the conditionsau% in the appliance.
Before being tested, switches are operated 20 ti es@‘(ﬁ\\ﬂ load.
.
.

8 Marking and documentation\

Switches are not requirem rked. However, a switch that can be tested separately from
the appliance shall be ed with the manufacturer's name or trademark and the type
reference.

13 Mechanism

NOTE The tests may be carried out on a separate sample.

15 Insulation resistance and dielectric strength

Subclause 15.1 is not applicable.

Subclause 15.2 is not applicable.

Subclause 15.3 is applicable for full disconnection and micro-disconnection.

NOTE This test is carried out immediately after the humidity test of subclause 15.3 of IEC 60335-1.
17 Endurance

Compliance is checked on three separate appliances or switches.

For 17.2.4.4, the number of cycles of actuation declared according to 7.1.4 is 10 000 unless
otherwise specified in subclause 24.1.3 of the relevant part 2 of IEC 60335.

Switches intended for operation under no load and which can be operated only with the aid of
a tool are not subjected to the tests. This applies also for such switches operated by hand
that are interlocked so that they cannot be operated under load. However, switches without
this interlock are subjected to the test of 17.2.4.4 for 100 cycles of operation.

Subclauses 17.2.2 and 17.2.5.2 are not applicable. The ambient temperature during the test
is that occurring in the appliance during the test of Clause 11 in IEC 60335-1, as specified in
footnote b of Table 3.

At the end of the tests, the temperature rise of the terminals shall not have increased by more
than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 is applicable to clearances across full disconnection and micro-disconnegh “}
also applicable to creepage distances for functional insulation, across full dj on and

micro-disconnection, as stated in Table 24. \)g

Q“\\\N““\N ‘

ol
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Annex |
(normative)

Motors having basic insulation that is inadequate for the 0((\\
rated voltage of the appliance 66

The following modifications to this standard are applicable for )@ \nng basic insulation
that is inadequate for the rated voltage of the apphance‘ 6

8 Protection against access to live pa

red to be bare live parts.

8.1 NOTE Metal parts of the motorﬁ \r\

11 Heating

11.3 The temperature rise of the body of the motor is determined instead of the temperature
rise of the windings.

11.8 The temperature rise of the body of the motor, where it is in contact with insulating
material, shall not exceed the values shown in Table 3 for the relevant insulating material.

16 Leakage current and electric strength

16.3 The insulation between live parts of the motor and its other metal parts is not
subjected to this test.

19 Abnormal operation
19.1 The tests of 19.7 to 19.9 are not carried out.

Appliances are also subjected to the test of 19.1.101.

[C)19.1.101 The appliance is supplied at rated voltage and operated under normal operation
with each of the following fault conditions: (]

— short circuit of the terminals of the motor, including any capacitor incorporated in the
motor circuit;

— short circuit of each diode of the rectifier;
— open circuit of the supply to the motor;

— open circuit of any parallel resistor, the motor being in operation.
Only one fault is simulated at a time, the tests being carried out consecutively.

When any of the fault conditions are simulated, the duration of the test is as specified in 19.7.

NOTE The faults are simulated as shown in Figure 1.1.

22 Construction

22.1.101 For class | appliances incorporating a motor supplied by a rectifier circuit, the d.c.
circuit shall be insulated from accessible parts of the appliance by double insulation or
reinforced insulation.

Compliance is checked by the tests specified for double insulation and reinforced
insulation.
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B' 1 0«\\

Series circuit
IEC 991/10

- original connection

-—- short-circuit

= open circuit

A short-circuit of the terminals of the motor
B short-circuit of a diode

C open circuit of the supply to the motor
D

open circuit of the parallel resistor

Figure 1.1 — Simulation of faults
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Annex J
(normative)

Coated printed circuit boards GO('(\\

eo:
The testing of protective coatings of printed circuit boards is carrieﬁ@%ccordance with
IEC 60664-3 with the following modifications. a’g

5.7 Conditioning of the test specimens G\(\\

When production samples are used, t‘r pYes of the printed circuit board are tested.

571 Cold \\\\9\

The test is carried out at =25 °C.

5.7.3 Rapid change of temperature
Severity 1 is specified.

5.9 Additional tests

This subclause is not applicable.
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Annex K
(normative)

Overvoltage categories GO('(\\
eo"

The following information on overvoltage categories is extracted fromé&)&&t
-
Overvoltage category is a numeral defining a transien ov«\@ge ndition.

Equipment of overvoltage category IV is for u th®origin of the installation.

NOTE 1 Examples of such equipment ar&e\e\t \ meters and primary overcurrent protection equipment.

.
Equipment of overvoltag '¥ Il is equipment in fixed installations and for cases where
the reliability and the availability of the equipment is subject to special requirements.

NOTE 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use with
permanent connection to the fixed installation.

Equipment of overvoltage category Il is energy consuming equipment to be supplied from the
fixed installation.

NOTE 3 Examples of such equipment are appliances, portable tools and other household and similar loads.

If such equipment is subjected to special requirements with regard to reliability and
availability, overvoltage category Il applies.

Equipment of overvoltage category | is equipment for connection to circuits in which measures
are taken to limit transient overvoltages to an appropriately low level.
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Annex L
(informative)

Guidance for the measurement of clearances 0((\\
and creepage distances G
Sl

A\

L.1 When measuring clearances, the following applies. a,g

The rated voltage and overvoltage category are de@(ﬁt‘ (see Annex K).
NOTE 1 In general, appliances are in overvultw_‘
The rated impulse voltage |5{§Tr\|\1 rom Table 15.

.

If pollution degree 3 is a;mble, or if the appliance is class 0 or class 01, the clearances
for basic insulation and functional insulation are measured and compared with the
minimum values specified in Table 16. For other cases, the impulse voltage test may be
carried out if the rigidity requirements of 29.1 are met, otherwise the values specified in
Table 16 apply. However, for functional insulation that is subjected to a steady-state voltage
or recurring peak voltage with a frequency not exceeding 30 kHz, the clearances are also
obtained from Table F.7a in IEC 60664-1 or if the frequency exceeds 30 kHz, Clause 4 in
IEC 60664-4. The larger of the values so obtained is applied if they exceed the minimum
values specified in Table 16.

Clearances of supplementary insulation and reinforced insulation are measured and
compared with the minimum values specified in Table 16.

NOTE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltage.
For these requirements, refer to the text in 29.1.5.

NOTE 3 The sequence for determining clearances is shown in Figure L.1.
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L.2 When measuring creepage distances, the following applies.

The working voltage, pollution degree and material group are determined. ((\\
The creepage distances of basic insulation and supplementary insulation gred
and compared with the minimum values specified in Table 17 or Table 24 0664 4 as
appropriate. A particular creepage distance is then compared Wi corresponding
clearance of Table 16 and enlarged if necessary in order not to an the clearance.
For pollution degree 1, the reduced clearance based on 1h oltage test can be used.
However, the creepage distance can not be less tha S of Table 17.

The creepage distances of functional | o‘n are measured and compared with the
minimum values specified in Table periodic working voltages exceeding 30 kHz

Table 2 of IEC 60664-4.

The creepage dlstances\g\emforced insulation are measured and compared with twice
the minimum values specified in Table 17.

NOTE The sequence for determining creepage distances is shown in Figure L.2.



BS EN 60335-1:2012+A15:2021

- 135 - IEC 60335-1:2010+A2:2016
© IEC 2016
Working Material Pollutlonﬁ
voltage group i3
eo:
[ ' a0
Basic insulation Supplementary l%( Reinforced
(Table 17 or Table insulation . larger of insulation
2in |IEC 606644 (as obtained for b \(‘ able 18 or for (29.2.3)
as applicable) |nsulatton fr * \ periodic working
Tabie 1 voltages > 30 kHz
in Table 2 of
hcable] IEC 60664-4)
)
X \eeg |
Impulse voltage Clearance
test on clearance from Table 16
Pollution degree Pollution
2,3 degree 1
Clearance
from Table 16
Creepage
distance
IEC 561/01

Figure L.2 — Sequence for the determination of creepage distances
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Annex M
(normative)

. \
Pollution degree 0((\
5™

The following information on pollution degrees is extracted from IEC %}g

C d
« Pollution \ ‘\(\
The microenvironment determines the effe +llution on the insulation. The macro-
environment, however, has to be takeg i unt when considering the microenvironment.
.

Means may be provided ég&&&@ pbllution at the insulation under consideration by effective
use of enclosures, enca or hermetic sealing. Such means to reduce pollution may
not be effective when theé equipment is subjected to condensation or if in normal use, it
generates pollutants itself.

Small clearances can be bridged completely by solid particles, dust and water and therefore
minimum clearances are specified where pollution may be present in the microenvironment.

NOTE 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated water,
soot, metal or carbon dust is inherently conductive.

NOTE 2 Conductive pollution by ionized gases and metallic depositions occur only in specific instances, for
example in arc chambers of switchgear or controlgear and is not covered by IEC 60664-1.

* Degrees of pollution in the microenvironment

For the purpose of evaluating creepage distances, the following four degrees of pollution in
the microenvironment are established:

— pollution degree 1: no pollution or only dry, non-conductive pollution occurs. The pollution
has no influence;

— pollution degree 2: only non-conductive pollution occurs, except that occasionally a
temporary conductivity caused by condensation is to be expected;

— pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs that
becomes conductive due to condensation that is to be expected,;

— pollution degree 4: the pollution generates persistent conductivity caused by conductive
dust or by rain or snow.

NOTE 3 Pollution degree 4 is not applicable to appliances.
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Annex N
(normative)

Proof tracking test GO((\

eo:
The proof tracking test is carried out in accordance with IEC ng}n the following
modifications.

7 Test apparatus G\(\\

.
7.3 Test solutions \\N

.
Test solution A is used. \\Q .

10 Determination of proof tracking index (PTI)

10.1 Procedure

Modification:

The proof voltage is 100 V, 175 V, 400 V or 600 V, as appropriate.
The test is carried out on five specimens.

In case of doubt, a material is considered to have a PTI of the specified value if it withstands
the test at a voltage equal to the proof voltage reduced by 25 V, the number of drops being
increased to 100.

10.2 Report
Addition:

The report shall state if the PTI value was based on a test using 100 drops with a test voltage
of (PTI-25) V.
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Annex O
(informative)

Selection and sequence of the tests of Clause 30

External parts of
non-metallic
material

No

reinforced
insulation

Thermoplastic
material forming
supplementary
insulation or

Thermoplastic materia
forming

su

Insulating
material
pporting live
parts

Other parts

sulation

.
\\‘,\ b Ball pressure test at the

higher of
40 °C + AT in Clause 11,

25 °C + AT in Clause 19"

Yes

No

Thermoplastic
material forming

reinforced
insulation

No tests

Yes

Ball pressure test
at the higher of
75 °C,
40°C + AT
in Clause 11

Ball pressure test
at the highest of
75 °C,

40 °C + AT
in Clause 11,
25 °C + AT
in Clause 19"

*AT is not taken into account if the test of 19.4 is terminated by the operation of a non-self-

Ball pressure test
at the higher of
125 °C,

40 °C + AT
in Clause 11

Ball pressure test
at the highest of
125 °C,

40 °C + AT
in Clause 11,
25 °C + AT

in Clause 19"

IEC 562/01

resetting protective device requiring the use of a tool or removal of a cover to reset it.

Figure 0.1 — Tests for resistance to heat
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All parts of hand-
held and similar

appliances GO((\\

—

Glow-wire
withstand

Glow-wire
test at AN
550 °C (]

GVYFI of at least
550 °C or HB40 or
HBF as appropriate

Material to have
a GWFI of at
least 550 °C

IEC 993/10

Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances
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-~ IEC 996/10

.
“Within a distance of 3 mm" means falling within the dotted b%ﬁmed by the cylinder with hemispherical

ends, as shown in the above drawing.
.
Some examples: \\N
.
.

je———
|
e———
<— | |
fe——
A
Example 3
<——] |
je——
A
Example 4

IEC 997/10
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Key
A connection zone
B non-metallic material ((\\
Cc non-metallic material GO
D air gap 66 .
| current greater than 0,5 A in attended appliances and greater than 0, 2 A in w appliances
X distance from the connection

NOTE The distance X is not measured from the point of the conn &cgere is little or no temperature
gradient across the current-carrying conductors.

Explanation \NN
AN

N\ VY X<3mm X >3 mm
Example \_ﬁk&l subjected to glow-wire test Material subjected to glow-wire test
9] B C
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Consequential test

In unattended appliances, B is also subjected to the needle-flame if C produces a flame that persists for longer
than 2 s during the glow-wire test of 30.2.3.2.

Figure 0.5 — Some applications of the term "within a distance of 3 mm"
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Annex P
(informative)

Guidance for the application of this standard to appliances 0((\\
used in [~ tropical ¢z climates 66

The following modifications to this standard are applicable for appllances and class
Ol appliances having a rated voltage exceeding 150‘“ mtended to be used in
countries hawng a % tropical &1 climate and that ar [A2) wﬁh symbol |IEC 60417-6332

(2015-06) (2

NOTE [ Tropical &] climates are characterl d WNIh mldlty and high ambient temperatures with little variation,
as specified in IEC 60721-2-1.

They may also be applie I» ppliances having a rated voltage exceeding 150 V that
are intended to be used in hawng a [&2 tropical ¢4 climate and that are marked with
symbol IEC 60417-6332 (2015-06) ¢, if they are liable to be connected to a supply mains that

excludes the protective earthing conductor due to deficiencies n the fixed wiring system

5 General conditions for the tests

5.7 The ambient temperature for the tests of Clauses 11 and 13 is 40+?j °C.

7 Marking and instructions
7.1 The appliance shall be marked %2 with symbol IEC 60417-6332 (2015-06) (4.

7.6

[symbol IEC 60417-6332 (2015-06)] tropical climate

7.12 The instructions shall state that the appliance is to be supplied through a residual
current device (RCD) having a rated residual operating current not exceeding 30 mA.

The instructions shall state the substance of the following:

This appliance is considered to be suitable for use in countries having a [ tropical ¢
climate. It may also be used in other countries.

If symbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.

11 Heating
11.8 The values of Table 3 are reduced by 15 K.

13 Leakage current and electric strength at operating temperature

13.2 The leakage current for class | appliances shall not exceed 0,5 mA.

15 Moisture resistance
15.3 The value of t is 37 °C.

16 Leakage current and electric strength

16.2 The leakage current for class | appliances shall not exceed 0,5 mA.
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19 Abnormal operation

19.13 The leakage current test of 16.2 is applied in addition to the electric strength t(e%\\

of 16.3. 0
>
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits 0((\\

NOTE For correct application of the standard, the normative text takes precedence over the L@% given in this
annex and reliance should not to be placed on this flow chart. \)Q

Appliances having -~

electronic circuits ‘\(\
Is an &
discongesti

Appliance tested for
19.11.4 with
switch in off-position
or stand-by mode

No

Is 19.13 fulfilled?

1 Yes

Appliance tested for

19.2 to 19.10 and 19.14 rel

Yes .
Is an electronic

circuit used?

No further
No test

Is a programmable
component used?

Are the two
conditions
specified in 19.11.1
fulfilled?

Yes

Test according

to 19.11.4.8
a) to g) fault in 19.11.2
and short-circuit No further
of low-power circuit test

Component
reset ok?

Does any protective Neo
means operate?
Fail o
Yes Is 19.13 fulfilled?
Continued on next page Notf:sr?ﬂer Fail
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Sequence of tests for the evaluation of electronic circuits (continued)
\V \
| | o™
Other protective device IEC 60127 fuse operates, G

o

l

Additional evaluation
according to 19.1, 19.11
or 19.12, as applicable

Are Table 8 of 19.7,
if applicable, and 19.13
fulfilled?

Yes
: : IEC 60127 fuse operates,
: No further Other protective device : . . ;
Fail test such as thermal cut-out an intentionally weak part Protective electronic

9.N.9 ¥mulated in the

Appliance tegtel 10
19.10, 1941 d with
asi ) to g) of

ettive electronic circuit

A\

Does any protective
means operate?

No

operates

ruptures, or printed circuit
board conductor opens

circuit operates

I

Additional evaluation
according to 19.1, 19.11
or 19.12, as applicable

Are Table 8 of 19.7,
if applicable, and

No

No

Fail

Are Table 8 of 19.7,
if applicable, and 19.13
fulfilled?

No further
test

19.13 fulfilled?

Fail

s appliance operated
for 30 s or 5 min
during 19.7?

Appliance tested for 19.11.4,
under other conditions of
Clause 19 (except19.2, 19.6
and 19.11.3)

Is 19.13 fulfilled?

Fail

Software validation
as per 22.46
needed?

No further
test

Is software evaluation
according to Annex R
satisfactory?

Yes

No further s
test Fail
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Annex R
(normative)

Software evaluation 0(’(\\

Programmable electronic circuits requiring software incorporatin to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be d in accordance with
the requirements in this annex.

‘\130 1 that is, for the purpose of this annex,
\ nls and Table R.2 for specific fault/error conditions.

NOTE Tables R.1 and R.2 are based on Table H.11.12.
divided in two tables, Table R.1 for general fault/error ¢

R.1 Programmable electronig ts using software

Programmable electroni “&Qs requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be constructed so that the
software does not impair compliance with the requirements of this standard.

Compliance is checked by the inspections and tests, according to the requirements of this
annex, and by examination of the documentation as required by this annex.

R.2 Requirements for the architecture

R.2.1 General

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall use measures to control and
avoid software-related faults/errors in safety-related data and safety-related segments of the
software.

Compliance is checked by the inspections and tests in R.2.2 to R.3.3.3 inclusive.

R.2.1.1 Programmable electronic circuits requiring software incorporating measures to
control the fault/error conditions specified in Table R.2 shall have one of the following
structures:

— single channel with periodic self-test and monitoring (see IEC 60730-1, H.2.16.7);

— dual channel (homogenous) with comparison (see IEC 60730-1, H.2.16.3);

— dual channel (diverse) with comparison (see IEC 60730-1, H.2.16.2).

NOTE 1 Comparison between dual channel structures may be performed by:

» use of a comparator (see |[EC 60730-1 H.2.18.3), or

* reciprocal comparison (see I[EC 60730-1 H.2.18.15).

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 shall have one of the following structures:

— single channel with functional test (see IEC 60730-1, H.2.16.5);

— single channel with periodic self-test (see IEC 60730-1, H.2.16.6);

— dual channel without comparison (see IEC 60730-1, H.2.16.1).

NOTE 2 Software structures incorporating measures to control the fault/error conditions specified in Table R.2 are
also acceptable for programmable electronic circuits with functions requiring software measures to control the
fault/error conditions specified in Table R.1.
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Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.2.2 Measures to control faults/errors (,(\\

R.2.2.1 When redundant memory with comparison is provided on two areas INg Same
component, the data in one area shall be stored in a different format fro the other
area (see software diversity, IEC 60730-1 H.2.18.19). Q

Compliance is checked by inspection of the source code. (\6. g

R.2.2.2 Programmable electronic circuits igk: ions requiring software incorporating
measures to control the fault/error conditi ified in Table R.2 and that use dual channel
structures with comparison shall ha jttonal fault/error detection means (such as periodic
functional tests, periodic s si§,} or independent monitoring) for any fault/errors not
detected by the comparlsw\ {,@

Compliance is checked by inspection of the source code.

R.2.2.3 For programmable electronic circuits with functions requiring software
incorporating measures to control the fault/error conditions specified in Table R.1 or Table R.2,
means shall be provided for the recognition and control of errors in transmissions to external
safety-related data paths. Such means shall take into account errors in data, addressing,
transmission timing and sequence of protocol.

Compliance is checked by inspection of the source code.

R.2.2.4 For programmable electronic circuits with functions requiring software
incorporating measures to control the fault/error conditions specified in Table R.1 or Table R.2,
the programmable electronic circuits shall incorporate measures to address the fault/errors
in safety-related segments and data indicated in Table R.1 or Table R.2 as appropriate.

Compliance is checked by inspection of the source code.
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Table R.1 ° — General fault/error conditions

Component? Fault/error Acceptable measures ” © Definitions
IEC 23;.30-}‘
1 6 Y
Central e
processing unit \)g
(CPU) AN
1.1 . 6,'\9
Registers Stuck at Functional test, or K\\(\ H.2.16.5
periodic self-t us@ ither: H.2.16.6
" ‘ Test, or H.2.19.6
o \\ rotection with single bit redundancy |H.2.19.8.2
X
1.2 VOID Y\\\Y
1.3 g
Functional test, or H.2.16.5
Programme Stuck at periodic self-test, or H.2.16.6
counter independent time-slot monitoring, or H.2.18.10.4
logical monitoring of the programme sequence |H.2.18.10.2
2
Interrupt No interrupt Functional test, or H.2.16.5
handling and or too time-slot monitoring H.2.18.10.4
execution frequent
interrupt
3
Clock Frequency monitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong
frequency
(for quartz
synchronized
clock:
harmonics/
sub-harmonics
only)
4
Memory
4.1
Invariable All single bit Periodic modified checksum, or H.2.19.3.1
memory faults multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
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Table R.1 (continued) ©

Component * Fault/error Acceptable measures ™ ° Definitions

IEC 33530-{1‘ 0((\\

4.2 %? o™

Variable DC fault Periodic static memory test, or

memory word protection with single bit redunﬁav\) H.2.19.8.2
(o

A d

4.3 “\‘\‘ )

Addressing Stuck at Word pro i single bit redundancy H.2.19.8.2
(relevant to i \ address
variable and “

eariant \\\\\S

memory)

5

Internal data Stuck at Word protection with single bit redundancy H.2.19.8.2

path

5.1 VOID

5.2 Addressing | Wrong Word protection with single bit redundancy H.2.19.8.2

address including the address

6

External Hamming Word protection with multi-bit redundancy, or |H.2.19.8.1

communication |distance 3 CRC - single word , or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14

6.1 VOID

6.2 VOID

6.3 Wrong point Time-slot monitoring, or H.2.18.10.4

Timing in time scheduled transmission H.2.18.18
Time-slot and logical monitoring, or H.2.18.10.3

comparison of redundant communication
channels by either:

—  reciprocal comparison H.2.18.15

— independent hardware comparator H.2.18.3
Wrong Logical monitoring, or H.2.18.10.2
sequence time-slot monitoring, or H.2.18.10.4

scheduled transmission H.2.18.18
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Table R.1 (concluded) ®

Component * Fault/error Acceptable measures ” ¢ Definitions
See
IEC 60730-?.
’ S-
Input/output Fault Plausibility check \)%%.13
periphery conditions ga»
-
specified in . (\6.
19.11.2 GK\\
.
7.1 VOID N\Y\‘ N
IS
7.2 ‘9 )
Analog l/O Y\‘\
7.21 A/D-and Fault‘ Plausibility check H.2.18.13
D/A- convertor | conditions
specified
in 19.11.2
7.2.2 Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 VoID
9
Custom Any output Periodic self test H.2.16.6
chips 9 outside the
e.g. ASIC, static and
GAL, gate dynamic
array functional
specification
NOTE A Stuck-at fault model denotes a fault model representing an open circuit or a non-
varying signal level. A DC fault model denotes a stuck-at fault model incorporating short
circuits between signal lines.
2 For fault/error assessment, some components are divided into their sub-functions.
b For each sub-function in the table, the Table R.2 measure will cover the software fault/error.
€ Where more than one measure is given for a sub-function, these are alternatives.
d 7o be divided as necessary by the manufacturer into sub-functions.
€ Table R.1 is applied according to the requirements of R.1 to R.2.2.9 inclusive.




BS EN 60335-1:2012+A15:2021

- 1563 -

Table R.2 ® — Specific fault/error conditions
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Component®

Fault/error

Acceptable measures " °©

Definitions
See
IEC 60730-)‘

o

1

Central
Processing Unit
(CPU)

Comparison of redundant CP e'ng

A\

o

1.1 DC fault
Registers — reciprocal compar“\ H.2.18.15
— independ ha@ re comparator, or H.2.18.3
internal c?ion, or H.2.18.9
x emory with comparison, or H.2.19.5
“i odic self-tests using either
\\\\Q — walkpat memory test H.2.19.7
—  Abraham test H.2.19.1
—  transparent GALPAT test; or H.2.19.2.1
word protection with multi-bit redundancy, or H.2.19.8.1
static memory test and H.2.19.6
word protection with single bit redundancy H.2.19.8.2
1.2
Instruction Wrong Comparison of redundant CPUs by either:
decoding and decoding — reciprocal comparison H.2.18.15
execution and execution |- independent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test |H.2.18.5
1.3 DC fault Periodic self-test and monitoring using either: |H.2.16.7
Programme — independent time-slot and logical H.2.18.10.3
counter monitoring
— internal error detection, or H.2.18.9
comparison of redundant functional channels
by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
1.4
Addressing DC fault Comparison of redundant CPUs by either:
— reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
internal error detection; or H.2.18.9
periodic self-test using
H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18.1.1
— a multi bus parity including the address H.2.18.1.2
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Table R.2 (continued) ©

Component * Fault/error

Acceptable measures ™ ©

Definitions
See

1.5 6 AY
Data paths DC fault Comparison of redundant CPUs by either: e
instruction and — reciprocal comparison, or a\)‘gﬂa,w
decoding execution — independent hardware compagajog. H.2.18.3
— internal error detectipr, (\Ja‘ H.2.18.9
— periodic self-test gx\esting pattern, or H.2.16.7
— data redu ysor H.2.18.2.1
T U\ s parity H.2.18.1.2
» ‘ N
2 NOW’W ‘(\Eomparison of redundant functional
Interrupt ort channels by either
::::Lit?gnand frequent — reciprocal comparison, H.2.18.15
interrupt — independent hardware comparator, or H.2.18.3
related to — independent time-slot and logical monitoring | H.2.18.10.3
different
sources
3 Wrong Frequency monitoring, or H.2.18.10.1
Clock frequency time-slot monitoring, or H.2.18.10.4
(for quartz comparison of redundant functional channels
synchronized | by either:
clock: —  reciprocal comparison H.2.18.15
harmonics/ — independent hardware comparator H.2.18.3
subharmonics
only)
4. Memory
4.1 99,6 % Comparison of redundant CPUs by either:
Invariable coverage of — reciprocal comparison H.2.18.15
memory all information |-  independent hardware comparator, or H.2.18.3
errors redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
— single word H.2.19.4.1
— double word, or H.2.18.4.2
word protection with multi-bit redundancy H.2.19.8.1
4.2 DC fault Comparison of redundant CPUs by either:
Variable and dynamic |- reciprocal comparison H.2.18.15
memory cross links — independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.18.5
periodic self tests using either:
—  walkpat memory test H.2.19.7
—  Abraham test H.2.19.1
— transparent GALPAT test, or H.2.19.2.1
word protection with multi-bit redundancy H.2.19.8.1

IEC 60730-)‘0((\\
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Table R.2 (continued) ©

Component ° Fault/error Acceptable measures " © Definitions \
IEC 23530?‘0((\
4.3 DC fault Comparison of redundant CPUs by either: 5 ‘\J
Addressing — reciprocal comparison, or .15
(relevant to — independent hardware comparat@ .2.18.3
variable and full bus redundancy . (\6., H.2.18.1.1
invariable testing pattern, or K\\ H.2.18.22
memory) Lm%ncy check, either:
H.2.19.4.1
\ ouble word, or H.2.19.4.2
\\\\Q word protection with multi-bit redundancy H.2.19.8.1
including the address
5
Internal data
path
5.1 Data DC fault Comparison of redundant CPUs by either
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or |H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
5.2 Addressing | Wrong Comparison of redundant CPUs by:
address and |- reciprocal comparison H.2.18.15
multiple — independent hardware comparator, or H.2.18.3
addressing word protection with multi-bit redundancy, H.2.19.8.1
including the address, or full bus redundancy; |H.2.18.1.1
or testing pattern including the address H.2.18.22
6
External
communication
6.1
Data Hamming CRC - double word, or H.2.19.4.2
distance 4
data redundancy or H.2.18.2.1
comparison of redundant functional channels
by either:
— reciprocal comparison H.2.18.15

— independent hardware comparator H.2.18.3
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Table R.2 (continued) ©

Component * Fault/error Acceptable measures e Definitions
IEC ;&f@gﬁ
6.2 Wrong Word protection with multi-bit redundancy, G‘% MJ
Addressing address including the address, or CRC single word \)g 4—i.2.19.4.1
including the addresses, or a'
transfer redundancy or . (\ g H.2.18.2.2
protocol test K\\ H.2.18.14
Wrong and CRC - double wordg\ di%the address, or H.2.19.4.2
multiple full bus y of data and address, or H.2.18.1.1
addressing wa‘o of redundant communication channels by either:
\\x eciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
6.3 Wrong point in | Time-slot monitoring, or H.2.18.10.4
Timing time scheduled transmission H.2.18.18
7
Input/output
periphery
71 Fault Comparison of redundant CPUs by either:
Digital IO conditions — reciprocal comparison H.2.18.15
specified in — independent hardware comparator, or H.2.18.3
19.11.2 input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety H.2.18.2
7.2
Analog I/O
7.2.1 A/ID- and | Fault
D/A- convertor EAnions
specified Comparison of redundant CPUs by either:
in 19.11.2 - reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern H.2.18.22
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Component Fault/error Acceptable measures ° © Definitions \
See
IEC 60730 ;.0((\
\J
7.2.2 Analog Wrong Comparison of redundant CPUs by either: [
multiplexer addressing . ) \) 18 15
—  reciprocal comparison a'
H.2.18.3
— independent hardware coma.et /Ypr
\(\\ H.2.18.8
input comparisop o
fushitg z‘\ H.2.18.22
Y
. )
‘ |
8 .
Monitoring Anm“; Tested monitoring, or H.2.18.21
out the
devices and static and redundant monitoring and comparison, or H.2.18.17
comparators dynamic error recognizing means H.2.18.6
functional
specification
9
Custom Any output Periodic self-test and monitoring, or H.2.16.7
chips 9 outside the dual channel (diverse) with comparison, or H.2.16.2
e.g. ASIC, static and error recognizing means H.2.18.6
GAL, gate dynamic
array functional
specification
NOTE A DC fault model denotes a stuck-at fault model incorporating short circuits between
signal lines.
a For fault/error assessment, some components are divided into their sub-functions.
b For each sub-function in the table, the software measure will cover the Table R.1 fault/error.
€ Where more than one measure is given for a sub-function, these are alternatives.
d To be divided as necessary by the manufacturer into sub-functions.
€ Table R.2 is applied according to the requirements of R.1 to R.2.2.9 inclusive, only if
required by a part 2.

R.2.2.5 For programmable electronic circuits with functions requiring software
incorporating measures to control the fault/error conditions specified in Table R.1 or Table R.2,
detection of a fault/error shall occur before compliance with Clause 19 is impaired.

Compliance is checked by inspection and testing of the source code.

NOTE The loss of dual channel capability is deemed to be an error in a programmable electronic circuit using a
dual channel structure required for software to control the fault/error conditions specified in Table R.2.

R.2.2.6 The software shall be referenced to relevant parts of the operating sequence and the
associated hardware functions.

Compliance is checked by inspection of the source code.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 - 158 -
© IEC 2016

R.2.2.7 Where labels are used for memory locations, these labels shall be unique.
Compliance is checked by inspection of the source code.

R.2.2.8 The software shall be protected from user alteration of safety-related se n@gm
.

ata. a'\)ge

R.2.2.9 The software and safety-related hardware&“ control shall be initialized and
ed

shall terminate before compliance with Clause 13¢s
.

Compliance is checked by inspection of the source code.

Compliance is checked by testing of{t ce code.

.

R.3 Measures to avo@b?s

R.3.1 General

For programmable electronic circuits with functions requiring software incorporating
measures to control the fault/error conditions specified in Table R.1 or Table R.2, the following
measures to avoid systematic faults in the software shall be applied.

Software that incorporates measures used to control the fault/error conditions specified in
Table R.2 is inherently acceptable for software required to control the fault/error conditions
specified in Table R.1.

NOTE The content of these requirements is extracted from IEC 61508-3 and adapted to the needs of this
Standard.

R.3.2 Specification
R.3.2.1 Software safety requirements

The specification of the software safety requirements shall include:

|

a description of each safety related function to be implemented, including its response
time(s):

» functions related to the application including their related software faults required to
be controlled;

e functions related to the detection, annunciation and management of software or
hardware faults;

— a description of interfaces between software and hardware;
— a description of interfaces between any safety and non-safety related functions;

— a description of any compiler used to generate the object code from the source code,
including details of any compiler switch settings used such as library function options,
memory model, optimization, SRAM details, clock rate and chip details;

— a description of any linker used to link the object code to executable library routines.

Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.3.
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Table R.3 — Semi-formal methods

Technique / Measure Informative references

Logical/functional block diagrams

Semi-formal methods 0((\
Sequence diagrams 66 *
Finite state machines/state transition diagrams IEC 61508-7, B.2.3.2 a'\)g

Decision/truth tables IEC 61508-7, C.§, A
N\
R.3.2.2 Software architecture G
.

R.3.2.2.1 The specification of the‘s‘l\ rchitecture shall include the following aspects:

— techniques and meas“x& ntrol software faults/errors (refer to R.2.2);
— interactions between hardware and software;

— partitioning into modules and their allocation to the specified safety functions;
— hierarchy and call structure of the modules (control flow);

— interrupt handling;

— data flow and restrictions on data access;

— architecture and storage of data;

— time-based dependencies of sequences and data.

Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R.4 — Software architecture specification

Technique / Measure Informative references

Fault detection and diagnosis IEC 61508-7, C.3.1

Semi-formal methods:
 Logic/function block diagrams

* Sequence diagrams
* Finite state machines / state transition diagrams IEC 61508-7, B.2.3.2
e Data flow diagrams IEC 61508-7, C.2.2

R.3.2.2.2 The architecture specification shall be validated against the specification of the
software safety requirements by static analysis.

NOTE Example methods for static analysis are:

« control flow analysis; (IEC 61508-7, C.5.9);

* data flow analysis; (IEC 61508-7, C.5.10);

* walk-throughs/design reviews. (IEC 61508-7, C.5.16).

R.3.2.3 Module design and coding

R.3.2.3.1 Based on the architecture design, software shall be suitably refined into modules.
Software module design and coding shall be implemented in a way that is traceable to the
software architecture and requirements.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.
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NOTE 1 The use of computer aided design tools is accepted.

NOTE 2 Defensive programming (IEC 61508-7, Subclause C.2.5) is recommended (e.g. range checks, check for
division by 0, plausibility checks).

NOTE 3 The module design shall specify: GO((\

» function(s), 6 .
e interfaces to other modules, \)ge
+ data. a,

-
NOTE 4 Examples of some techniques/measures to meet these requ?W@a% found in Table R.5.

Table R.5 — Module degig s ication
.

P

Technique / Measure v \ N ‘\N“ Informative references
Limited size of software modules n"\ IEC 61508-7, C.2.9
Information hiding / encapsufar)(r\‘“.\’ ] IEC 61508-7, C.2.8
One entry / one exit point in subpot;r.-'nes and functions IEC 61508-7, C.2.9
Fully defined interface IEC 61508-7, C.2.9

Semi-formal methods:
* Logic/function block diagrams

e Sequence diagrams
e Finite state machines / state transition diagrams IEC 61508-7, B.2.3.2
e Data flow diagrams IEC 61508-7, C.2.2

R.3.2.3.2 Software code shall be structured.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.

NOTE 1 Structural complexity can be minimized by applying the following principles:

*» keep the number of possible paths through a software module small, and the relation between the input and
output parameters as simple as possible;

* avoid complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;
« where possible, relate loop constraints and branching to input parameters;

* avoid using complex calculations as the basis of branching and loop decisions.
NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.6.

Table R.6 — Design and coding standards

Technique / Measure Informative references

Use of coding standard (see NOTE) IEC 61508-7, C.2.6.2
No use of dynamic objects and variables (see NOTE) IEC 61508-7, C.2.6.3
Limited use of interrupts IEC 61508-7, C.2.6.5
Limited use of pointers IEC 61508-7, C.2.6.6
Limited use of recursion IEC 61508-7, C.2.6.7
No unconditional jumps in programs in higher level | IEC 61508-7, C.2.6.2
languages

NOTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient memory
for all dynamic objects and/or variables will be allocated before runtime, or which inserts runtime checks for the
correct online allocation of memory.

R.3.2.3.3 Coded software shall be validated against the module specification by static
analysis. The module specification shall be validated against the architecture specification by
Static analysis.
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R.3.3.3 Software validation

The software shall be validated with reference to the requirements of the software safet \
requirements specification. 0«\

NOTE 1 Validation is confirmation by examination and provision of objective evidence & particular
requirements for a specific intended use are fulfilled. Therefore, for example, software valj ns confirming
by examination and provision of objective evidence that the software satisfies the afety requirements
specification. 8.

-
Compliance is checked by simulation of '\(\6‘
c®

— input signals present during normal operati

— anticipated occurrences,

-~ undesired conditions requ{g&;\s\e action.
.

Test cases, test data and Xre Its shall be reported.

NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.7.

Table R.7 — Software safety validation

Technique / Measure Informative references
Functional and black-box testing: IEC 61508-7, B.5.1, B.5.2
s Boundary value analysis IEC 61508-7, C.5.4
e« Process simulation IEC 61508-7, C.5.18
Simulation, modelling:
*  Finite state machines IEC 61508-7, B.2.3.2
s Performance modelling IEC 61508-7, C.5.20

NOTE 3 Testing should be the main validation method for software; modelling may be used to supplement the
validation activities.
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Annex S
(normative)

Battery-operated appliances powered by batteries that are 0((\\
non-rechargeable or not recharged in the appliance 5

.

where the batteries are either non-rechargeable (primary batterie chargeable batteries

The following modifications to this standard are applicable for batte ed appliances
(secondary batteries) that are not recharged in the appllan?\ &!

NOTE 1 Non-rechargeable batteries can also be referred fo as rytary batteries.

teries that are recharged in the appliance are given in
Annex B.

5 General condltlons\(& tests

5.8.1 Where the supply terminals for the connection of the battery have no indication of
polarity, the more unfavourable polarity shall be applied.

NOTE 2 Requirements for appliances powe‘e

5.5.101 Battery-operated appliances intended for use with a battery box are tested with
the battery box supplied with the appliance or with the battery box recommended in the
instructions.

5.8.102 Battery-operated appliances are tested as motor-operated appliances.

7 Marking and instructions

7.1 Battery-operated appliances shall be marked with the battery voltage and the polarity
of the terminals unless the polarity is irrelevant.

Battery-operated appliances shall also be marked with the

— name, trade mark or identification mark of the manufacturer or responsible vendor;
— model or type reference;
— IP number according to degree of protection against ingress of water, other than IPX0;

— type reference of battery or batteries.

If relevant, the positive terminal shall be indicated by the symbol IEC 60417-5005 (2002-10)
and the negative terminal by the symbol IEC 60417-5006 (2002-10).

If appliances use more than one battery, they shall be marked to indicate correct polarity
connection of the batteries.

NOTE 1 Examples of acceptable marking representing three batteries are shown in Figure S.1.

NOTE 2 It is not necessary for the rated current or rated power input to be marked.

7.6
_~_ [symbol IEC 60417-5005 (2002-10)] plus; positive polarity

- [symbol IEC 60417-5006 (2002-10)] minus; negative polarity
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7.12 The instructions for battery-operated appliances shall contain the substance of the
following, as applicable:

11

the types of batteries that may be used; \
how to remove and insert the batteries; GO((\
non-rechargeable batteries are not to be recharged; 66 .
rechargeable batteries are to be removed from the appliance befor %e)%harged;
different types of batteries or new and used batteries are ngd to %}(ed;

batteries are to be inserted with the correct polarit

x\ nce and safely disposed of;

ng period, the batteries should be removed;

exhausted batteries are to be removed from

if the appliance is to be stored un

the supply terminals are notb ri-circuited.

Heating

11.5 By means of an external power supply, battery-operated appliances are supplied at
the terminals for the connection of the battery with the most unfavourable supply voltage
between

0,65 and 1,0 times the battery voltage, if the appliance can be used with non-rechargeable
batteries;

0,75 and 1,0 times battery voltage, if the appliance is designed for use with rechargeable
batteries only.

The values specified in Table S.101 for the internal resistance per cell of the battery shall be
taken into account.

Table S.101 — Battery source impedance

Internal resistance per cell
Supply to the terminals for the A
connection of the battery
Non-rechargeable batteries Rechargeable batteries
1,0 times battery voltage 0,10 0,001 5
0,75 times battery voltage 0,75 0,006 0
0,55 times battery voltage 2,00 -

When determining the internal resistance of a battery, two or more cells connected in parallel are considered
to be one cell.

19 Abnormal operation

19.1 For battery-operated appliances, the tests are carried out with the battery fully
charged unless otherwise specified.

19.13 The battery shall not rupture or ignite.

19.8.101 Battery-operated appliances are supplied with the voltage specified in 11.5. The
supply terminals having an indication of polarity are connected to the opposite polarity, unless
such a connection is unlikely to occur due to the construction of the appliance.

19.8.102 For battery-operated appliances with provision for multiple batteries, one or more
of the batteries shall be reversed and the appliance shall be operated, if reversal of batteries
is allowed by the construction.
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25 Supply connection and external flexible cords

25.5 The flexible leads or flexible cord used to connect an external battery or battery box in \
battery-operated appliances shall be connected to the appliance by a type X attachma

25.13 This requirement is not applicable to the flexible leads or flexible g&e%ecting
external batteries or a battery box with an appliance. \)g

25.5.101 Battery-operated appliances shall have suita |WQS for connection of the
battery. If the type of battery is marked on the appli \iN&means of connection shall be

suitable for this type of battery. E \\

.
Compliance is checked by :‘nspectr’o;‘.\w
26 Terminals for exté(!éi&e@nductors

26.5 Terminal devices in an appliance for the connection of the flexible leads or flexible cord
connecting an external battery or battery box shall be so located or shielded that there is no
risk of accidental connection between supply terminals.

30 Resistance to heat and fire
30.2.3.2 Addition:

There shall be no battery in the area of the vertical cylinder used for the consequential needle
flame test unless the battery is shielded by a barrier that meets the needle flame test of
Annex E or that comprises material classified as V-0 or V-1 according to IEC 60695-11-10
provided that the test sample used for the classification was no thicker than the relevant part

of the appliance.
1.5V + ’ 1,5V + !j 15V + :j

b x 3
3x15V + ::!

b ax1.aY IEC 2976/02

1.5V

+

+

Figure S.1 — Examples of battery marking representing three batteries
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Annex T
(normative)

UV-C radiation effect on non-metallic materials 0(’(\\
Annex T provides requirements for non-metallic materials subject to d.rrec ted UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and roperﬁes are
relied upon for compliance with this standard. This annex does glass ceramic
and similar materials.

NOTE 1 General-purpose incandescent and fluorescent lamps, ry glass envelopes are not considered
to emit significant UV-C radiation.

s is determined by measuring selected non-
metallic material properties before r UV-C radiation conditioning. The conditioning
and tests are carried out o n-\nktallic material specimens prepared according to the
relevant standard for t & ethod. The standards and compliance criteria for parts
providing mechanical supNo¥t or impact resistance are specified in Table T.1. The standard
and compliance criteria for electrical insulation of internal wiring are specified in Table T.2.

The UV-C radiation effect on non-metallic

The conditioning apparatus and test procedure are as specified in 1SO 4892-1 and
1SO 4892-2, with the following modifications.

Modifications to ISO 4892-1:
5.1 Light source

5.1.6 The UV-C emitter shall be a low pressure mercury lamp with a quartz envelope having
a continuous spectral irradiance of 10 W/m? at 254 nm.

NOTE The quartz envelope blocks the 185 nm resonant wavelength for mercury that can generate ozone.
Subclause 5.1.6.1 and Table 1 are not applicable.
5.2 Temperature

5.2.4 The black-panel temperature shall be 63 °C = 3 °C.

5.3 Humidity and wetting

5.3.1 Humidification of the chamber air is specified in part 2 when necessary.

9 Testreport
This clause is not applicable.

Modifications to ISO 4892-2:

7 Procedure
7.1 General

At least three test specimens of each non-metallic material providing mechanical support or
impact resistance shall be exposed in each run to allow statistical evaluation of the results.

Ten samples of the insulated internal wiring shall be exposed in each run. When the internal
wiring is provided in more than one colour, the colour having the heaviest organic pigment
loading is used.

In determining the samples for testing, consideration should be given to samples coloured red
or yellow which are known to have particular critical effects.



BS EN 60335-1:2012+A15:2021

IEC 60335-1:2010+A2:2016 - 166 -
© IEC 2016

7.2 Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to
any applied stress. \

7.3 Exposure G
Before placing the specimens in the test chamber, the apparatus shall m ng under the
specified exposure conditions. It shall be programmed to ope ously and the

conditions shall be maintained throughout the exposure kee nterruptions to service
the apparatus and to inspect the specimens to a mini

The test specimens and, if used, the irradi rx\urmg instrument are exposed for

1 000 h.

NOTE Repositioning of the specimens dusi osure is desirable and might be necessary.

If it is necessary to rem “' §pecimen for periodic inspection, care should be taken to
avoid touching the exposeX 3durface or altering it in any way.

7.4 Measurement of radiant exposure
If used, a radiometer shall be mounted and calibrated such that it measures the irradiance at
the exposed surface of the test specimen.

7.5 Determination of changes in properties after exposure

The non-metallic material properties and test methods for parts providing mechanical support
or impact resistance are specified in Table T.1.

Table T.1 — Minimum property retention limits after UV-C exposure

Parts to be tested Property Standard for the test Minimum retention after

method test d

Parts providing Tensile strength @ or ISO 527 series 70 %
mechanical support Flexural strength @b ISO 178 70 %
Charpy impact ¢ or ISO 179-1 70 %

Parts providing impact . ¢ .
gt lzod impact © or 1ISO 180 70 %
Tensile impact © ISO 8256 70 %

Tensile strength and flexural strength tests are to be conducted on specimens no thicker than the actual
thicknesses.

The side of the sample exposed to UV-C radiation is to be in contact with the two loading points when using
the three point loading method.

Tests conducted on 3,0 mm thick specimens for Izod impact and tensile impact tests and 4,0 mm thick
specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.
Test specimens shall also show no visible signs of deterioration, such as crazing or cracking.

The non-metallic material properties and test method for electrical insulation of internal wiring
are specified in Table T.2.

Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Standard for the test X
Parts to be tested Property isihod Compliance
Electrical insulation of ; IEC 60335-1 Subclause No breakdown shall occur
internal wiring Electric strength 23.5 during the test.

8 Exposure report

This clause is not applicable.
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Index of defined words

accessible part ........cocoiviiiii 3.6.3
all-pole disconnection ..........c.oooveviviinnnn. 3.8.1
basicinsulation . auauauananusunns 3.3.1
built-in appliance ........ccccoviiiiiiiiii 3.5.5
class 0 appliance ........coooeviiiiiiiiiiiinins 3.3.7
class Ol appliance .......ccooeeviiieiiieiiniinaennns 3.3.8
class | appliance.......coviiiviiiiiiiiiininnennn, 3.3.9
class Il appliance.........ccccovvviviieinninnnnn. 3.3.10
class lll appliance.........c.ooovvviviiiiiinennnns

class Il construction ...........ccoevvvevviinnge \3
class Ill construction..............., 3.13
elearanel i amssummsmsmim i\ '\’S, ...... 3.3.14
combined appliance ............\.% ... 3.5.8
creepage distance .........ccooeeiiiiiiiiinenn, 3.3.15
dangerous malfunction............ocoovvvivnnnn. 3.1.11
detachable part..........cooooviiiiii 3.6.2
double INsulation ... 3.3.3
electronic circuit .........coooceviiiiiiiiiins 3.9.2
electronic component...........cooeivveienennns 3.91
extra-low voltage .........ccoeviviiiiiiieneennnns 3.4.1
fixed appliance .........cooeevveiiiiiiiiieeieaans 3.5.4
functional insulation..............ccooeiiiinn 3.3.5
hand-held appliance.........c.ccoccovvviiieennns 3.5.2
heating appliance..........cccoviiiiiiiiiiiinnn 3.5.6
interconnection cord ..........ccooiiiiiiiiinnns 3.2.2
intentionally weak part ...........cc.coovieennns 3.7.8
live part ..o 3.6.4
motor-operated appliance ...................... 3.5.7
non-detachable part...........ccoeoviiiiiennnns 3.6.1
non-self-resetting thermal cut-out ........... 3.7.6
normal operation.........ccocoviiiiiiiiieiinns 3.1.9
off POSItION ucisnannsismsinssmnsa 3.8.2

PTC heating element............cccoevevviinnnn.
portable appliance........cc.cccoevvvvven... ™.
protective device.................... e 3.7.6
protective electronic cn’cmt ......... 3.9.3

protective extra-low y{togeNeitcedt ........ 3.4.4
protective |mpe ....................... 3.3.6

rated bg\ ...................................... 3.1.6
a eo@ UEBNCY  eeeieneeeeeneineeieeneeneens 3.1.7

@ frequency range ..........occeviviiininnnne 3.1.8
rated impulse voltage ....................... 3.1.10
rated power input ........ccoeevviiiiiiiininnnnn. 3.1.4
rated power input range..........c...ccoceune.. 3.1.5
rated voltlage cusvasannasiasinsinsansin 3.1.1
rated voltage range ..........coooiiiiiiiiinnn, 3.1.2
reinforced insulation................ccoeeeeins 3.3.4
remote operation...........cccciiiiiiniiniines 3.1.12
safety extra-low voltage........................ 3.4.2
safety isolating transformer .................. 3.4.3
self-resetting thermal cut-out................ 3.7.4
small part......cooeovveiie e 3.6.6
stationary appliance .........cocoeiiiininnnns 3.5:3
supplementary insulation...................... 3.3.2
SUPPIVGOTY covvvmnsmmmsvinerinsinssersasrsassssn 3.2.3
supply leads.....ccoooviiiiiiiiiiiiiiiea 3.2.1
temperature limiter...........cocovviiiiininnnn. 3.7.2
thermal cut-out.......ccoooeiiiiiiiiee, 3.7.3
thermal inkcuanannanasnnasnnss 3.7.1
thermostat........ununnmnamnmainss 3.7.1
E0O] oot 3.6.5
type X attachment ............coooiiiiiinnn. 3.2.4
type Y attachment ...........ccooiiiiiiinin. 3.2.5
type Z attachment vy xs 3.2.6
user maintenance..........ccooceeeevnieninnennn. 3.8.5
visibly glowing heating element ............ 3.8.3
working voltage .........cccoviiiiiiiiiiiiiii, 3153
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Special national conditions \
p . GO('(\

Special national condition: National characteristic or practice that canno“@gged even over a long
period, e.g. climatic conditions, electrical earthing conditions. ga,
o

NOTE If it affects harmonization, it forms part of the European :«A

For the countries in which the relevant special na{iaQk! Sehditions apply, these provisions are normative. For
other countries they are informative.

‘\\

Clause \(\“\" Special national condition

7.12.8 Denmark, Sweden, Norway and Finland A
The maximum inlet water pressure shall be at least 1,0 MPa

19.5 Norway

The test is also applicable to appliances intended to be permanently
connected to fixed wiring.

22.2 Norway

The second paragraph of this subclause, that deals with single-phase,
permanently connected class | appliances having heating elements, is
not applicable due to the supply system.

22.47 Denmark
The maximum inlet water pressure shall be at least 1,0 MPa

Text deleted Text deleted
25.8 Ireland and United Kingdom and Cyprus il

In the table, replace the line “>10A and <16A” with:
>10 and <13 1,25 (1,0)®
>13and<161,5(1,0)®
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A-deviations GO('(\\

S-
A-deviation: National deviation due to regulations, the alteration of which is for t“@eéing outside the
competence of the CENELEC national member. ga'
o

Text deleted G\(i\(\
.

Standard/Harmonization Document in that cp til they have been removed.

\\\\\3 ‘

A-deviations in an EFTA-country are val‘ i of the relevant provisions of the European

Clause Deviation

25.1 and 25.25 Ireland (Statutory Instrument No. 525 of 1997)
These regulations apply to all plugs for domestic use at a voltage of not less than 200 V

and in general allow only plugs complying with I.S. 401:1997, or equivalent, to be fitted to
domestic appliances.

25.1 and 25.25 United Kingdom (Statutory Instrument 1994 No 1768)
These regulations apply to all plugs for domestic use at a voltage of not less than 200 V

and in general allow only plugs to BS 1363 to be fitted to domestic appliances. It also
allows plugs to BS 4573 and EN 50075 to be fitted to shavers and toothbrushes.

Text deleted
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Normative references to international publications @g tgéur
corresponding European publicatiégi

. Qa’g

The following documents are referred to in the text in s c@“}that some or all of their content constitutes

requirements of this document. For dated refere ¥ the edition cited applies. For undated references,
the latest edition of the referenced docl‘rx ding any amendments) applies.

NOTE 1 When an International Pu{ o
relevant EN/HD applies. \\\

as been modified by common modifications, indicated by (mod), the

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year

- - Electric cables - Low voltage energy EN 50525-1 2011
cables of rated voltages up to and
including 450/750 V (UO/U) - Part 1:
General requirements

= = Electric cables - Low voltage energy EN 50525-2-11 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-11:
Cables for general applications - Flexible
cables with thermoplastic PVC insulation

- - Electric cables - Low voltage energy EN 50525-2-12 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-12:
Cables for general applications - Cables
with thermoplastic PVC insulation for
extensible leads

- - Electric cables - Low voltage energy EN 50525-2-21 2011
cables of rated voltages up to and +AC 2013
including 450/750 V (U0/U) - Part 2-21:
Cables for general applications - Flexible
cables with crosslinked elastomeric
insulation

- - Electric cables - Low voltage energy EN 50525-2-22 2011
cables of rated voltages up to and
including 450/750 V (UO/U) - Part 2-22:
Cables for general applications - High
flexibility braided cables with crosslinked
elastomeric insulation
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Publication Year Title EN/HD Year

- - Electric cables - Low voltage energy EN 50525-2-31 2011
cables of rated voltages up to and \
including 450/750 V (U0/U) - Part 2-31: (’(\
Cables for general applications - Single GO
core non-sheathed cables with
thermoplastic PVC insulation %

- - Electric cables - Low voltage energy @% 5-2-41 2011
cables of rated voltages up to an
including 450/750 V (UO/U
Cables for general ap Iigm Single
core cables wit ink&d silicone
rubber

- - fc b es - Low voltage energy EN 50525-2-42 2011
% of rated voltages up to and
ci ding 450/750 V (UO/U) - Part 2—42:
Cables for general applications - Single

core non-sheathed cables with
crosslinked EVA insulation

- - Electric cables - Low voltage energy EN 50525-2-51 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-51:
Cables for general applications - Oil
resistant control cables with thermoplastic
PVC insulation

- - Electric cables - Low voltage energy EN 50525-2-71 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2—-71:
Cables for general applications - Flat
tinsel cables (cords) with thermoplastic
PVC insulation

- - Electric cables - Low voltage energy EN 50525-2-72 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-72:
Cables for general applications - Flat
divisible cables (cords) with thermoplastic
PVC insulation

- - Electric cables - Low voltage energy EN 50525-2-81 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-81:
Cables for general applications - Cables
with crosslinked elastomeric covering for
arc welding

- - Electric cables - Low voltage energy EN 50525-2-82 2011
cables of rated voltages up to and
including 450/750 V (U0/U) - Part 2-82:
Cables for general applications - Cables
with crosslinked elastomeric insulation for
decorative chains
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- - Electric cables - Low voltage energy EN 50525-2-83 2011
cables of rated voltages up to and \
including 450/750 V (UO/U) - Part 2-83: (’(\
Cables for general applications - Multicore GO
cables with crosslinked silicone rubber 66 .

cables of rated voltages up to an
including 450/750 V (U0/U
Cables with special fir,
Flexible cables wi

insulation %
« - Electric cables - Low voltage energy g@éo 5-3-11 2011
-
1:

thermoplast ation, and low emission
of sme ‘
- - i¢ cables - Low voltage energy EN 50525-3-21 2011
bles of rated voltages up to and +AC 2013

including 450/750 V (U0O/U) — Part 3-21:
Cables with special fire performance -
Flexible cables with halogen-free
crosslinked insulation, and low emission
of smoke

Electric cables - Low voltage energy EN 50525-3-31 2011
cables of rated voltages up to and

including 450/750 V (U0/U) - Part 3-31:

Cables with special fire performance -

Single core non-sheathed cables with

halogen-free thermoplastic insulation, and

low emission of smoke

Electric cables - Low voltage energy EN 50525-3—41 2011
cables of rated voltages up to and

including 450/750 V (UO/U) - Part 3—41:

Cables with special fire performance -

Single core non-sheathed cables with

halogen-free crosslinked insulation, and

low emission of smoke

IEC 60034-1 - Rotating electrical machines — Part 1: EN 60034-1 2020
Rating and performance

IEC 60061-1 - Lamp caps and holders together with EN 60061-1 1993

gauges for the control of + A1 1995

r;g:;h:anp?seablhty and safety - Part 1: + A2 1995

+ A3 1995

+ A4 1996

+ A5 1996

+ A6 1996

+ A7 1997

+ A21 1998

+ A22 1999

+ A23 1999

+A24 2000
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Publication Year Title EN/HD Year
+ A25 2001
+A26 2001 \
+ A27

+ A38 2007
+ A39 2007
+ A40 2008
+ Ad1 2009
+ A42 2009
+ A43 2010
+ Ad4 2010
+ A45 2011
+ A46 2011
+ A47 2012
+ A48 2012
+ A49 2013
+ A50 2014
+ A51 2015
+ A52 2016
+ A53 2015
+ A54 2016
+ A55 2017
+ A56 2017
+ A17 2018
+A18 2018
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IEC 60065 2001
(mod) 2005
+ A1 (mod)

IEC 60068-2—2 -

IEC 60068-2—-31

- 174 -

Title EN/HD

Audio, video and similar electronic EN 60065
apparatus - Safety requirements + corr. August

Year

2002 1
20

+ A1
+A11 ‘Ggos

qéﬁges

Environmental testing - Part 2¢-“@'— EN 60068-2-2
Test B: Dry heat \

Environmental tesfii
Test Ec:
for equ

2-31: Tests- EN 60068-2—-31
maling shocks, primarily
e specimens

h: Hammer tests

IEC 60068-2-75 - \\‘@@mmental testing - Part 2-75: Tests - EN 60068-2—-75
StE

IEC 60068-2—-78

IEC/TR 60083 -2)
IEC 60085 2007
IEC 60112 2003
+ A1 2009
IEC 60127 series

Environmental testing - Part 2-78: Tests - EN 60068-2—78
Test Cab: Damp heat, steady-state

Plugs and socket-outlets for domesticand -
similar general use standardized in
member countries of IEC

Electrical insulation - Thermal evaluation EN 60085
and designation

Method for the determination of the proof = EN 60112

and the comparative tracking indices of + A1

solid insulating materials

Miniature fuses EN 60127-1
+ A1
+ A2
EN 60127-2
EN 60127-3
EN 60127-4
+ A1
+ A2
EN 60127-5
EN 60127-6
EN 60127-7
EN 60127-10

2010
2011

2007

2008

2014

2013

2008

2003
2009

2006
2011
2015

2014
2015

2005
2009
2013

2017
2014
2016
2002

') EN 60065:2002 will be replaced on 2017-11-17 by EN 60065:2014, Audio, video and similar electronic apparatus - Safety

requirements (IEC 60065:2014, mod.).

?) Use the valid edition at the time of issue of this document: IEC/TR 60083:2015.



BS EN 60335-1:2012+A15:2021

A EN 60335-1:2012+A15:2021 (E)

Publication Year Title EN/HD Year

IEC 60227 series Polyvinyl chloride insulated cables of -9
rated voltages up to and including

450/750 V %('(\\

IEC 60238 - Edison screw lampholders EN 60238
2005
\S 2008
(o) 2011
+ A2
IEC 60245 series Rubber insulated cables - -4 -
up to and including
IEC 60252-1 - AC motog ¢ EN 60252-1 2011
Perfoy a& +A1 2013
nts - Guide for installation and
\\ tion
IEC 60309 series Plugs, socket-outlets and couplers for EN 60309-1 1999
industrial purposes + A1 2007
+ A1/AC 2014
+ A2 2012
EN 60309-2 1999
+ A1 2007
+A2 2012
EN 60309-4 2007
+ A1 2012
EN IEC 60309-5 2019
IEC 60320-1 - Appliance couplers for household and EN 60320-1 2015
similar general purposes - Part 1: General 4 Ac 2016
requirements +AC 2019-06
IEC 60320-2-3 - Appliance couplers for household and EN IEC 60320- 2019
similar general purposes - Part 2-3: 2-3
Appliance coupler with a degree of
protection higher than IPX0
IEC 60384-14 2005 Fixed capacitors for use in electronic EN 60384-14 2013 %)
equipment - Part 14: Sectional +AC 2016
specification - Fixed capacitors for A 2016

electromagnetic interference suppression
and connection to the supply mains

% EN 50525 series applies instead of IEC 60227 series (see details above).
4) EN 50525 series applies instead of IEC 60245 series (see details above).
%) EN 60384-14:2005 has been replaced on 2016-07-10 by EN 60384-14:2013, Fixed capacitors for use in electronic equipment -

Part 14: Sectional specification - Fixed capacitors for electromagnetic interference suppression and connection to the supply mains
(IEC 60384-14:2013).



Publication

IEC 60417
IEC 60445

IEC 60529
+ A1

IEC 60598-1
(mod)

IEC 60664-1

IEC 60664-3

IEC 60664-4 -

IEC 60691

IEC 60695-2-11

IEC 60695-2-12

BS EN 60335-1:2012+A15:2021
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Year

Database
2010

1989
1999

2008

s 478~

Title

Graphical symbols for use on equipment

Basic and safety principles for man-
machine interface, marking and
identification - Identification of equipment
terminals, conductor terminations and
conductors

Degrees of protection provided by »

enclosures (IP Code) 0
oy

N

2007

2003

2005 -

2000

Insulation coordination for equipment
within low-voltage systems - Part 1:
Principles, requirements and tests

Insulation coordination for equipment
within low-voltage systems - Part 3: Use
of coating, potting or moulding for
protection against pollution

Insulation coordination for equipment
within low-voltage systems - Part 4:
Consideration of high-frequency voltage
stress

Thermal-links - Requirements and
application guide

Fire hazard testing - Part 2—-11:
Glowing/hot-wire based test methods -
Glow-wire flammability test method for
end products

Fire hazard testing - Part 2-12:
Glowing/hot-wire based test methods -
Glow-wire flammability test method for
materials

LumianAMneral requirements

EN/HD

Year

EN 60445 06“\\

%1%0529

+ corr. May
+AC
+ A1

EN 60598-1
+AC
+AC
+AC

EN 60664-1

EN 60664-3

EN 60664-4
+ corr. October

EN 60691
+A1

EN 60695-2—-11

EN 60695-2-12
+A1

o

1991
1993
2016-12
2000

2008 ©)
2015
2016
2017-05

2007

2003

2006
2006

2016
2019

20017

2010
2014

%) EN 60598-1:2008 has been replaced on 2017-10-20 by EN 60598-1:2015, Luminaires - Part 1: General requirements and tests
(IEC 60598-1:2014, mod.).

") EN 60695-2-11:2001 has been replaced on 2017-03-13 by EN 60695-2-11:2014, Fire hazard testing - Part 2-11: Glowing/hot-wire
based test methods - Glow-wire flammability test method for end-products (GWEPT) (IEC 60695-2-11:2014).
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Publication Year Title EN/HD Year
IEC 60695-2—-13 - Fire hazard testing - Part 2—13: EN 60695-2-13 2010
Glowing/hot-wire based test methods - + A1 201 \
Glow-wire ignitability test method for
materials 0
IEC 60695-10-2 - Fire hazard testing - Part 10—2: Abnormal  EN 6, s@%!z 2014
heat - Ball pressure test \)
IEC 60695-11-5 2004 Fire hazard testing - Part 11-5: Tes ,QQN 60695-11-5 2005

flames - Needle-flame test
Apparatus, confirmatory& gement

and guidance

.

IEC 60695-11—- - Fire hazard art 11-10: Test EN 60695-11-10 2013
10 flamesg horizontal and vertical +AC 2014
$ test methods

IEC 60730-1 1999 \\ utomatic electrical controls for EN 60730-1 2000 ¢

(mod) 2003 household and similar use - Part 1: + corr. August 2007

+ A1 (mod) 2007 General requirements + A12 2003

+ A2 (mod) + A1 2004
+A13 2004
+A14 2005
+ A16 2007
+ A16/corr. 2010
March 2008
+ A2

IEC 60730-2-8 2000 Automatic electrical controls for EN 60730-2-8 2002

(mod) 2002 household and similar use - Part 2-8: + A1 2003

+ A1 (mod) Particular requirements for electrically +A9 2016

operated water valves, including
mechanical requirements

IEC 60730-2-9 2008 Automatic electrical controls for EN 60730-2-9 2010
household and similar use - Part 2-9:
Particular requirements for temperature
sensing controls

IEC 60730-2-10 2006 Automatic electrical controls for EN 60730-2—-10 2007
household and similar use - Part 2-10:
Particular requirements for motor starting

relays
IEC 60738-1 - Thermistors - Directly heated positive EN 60738-1 + 2006
temperature coefficient - Part 1: Generic A1l 2009

specification

%) EN 60730-1:2000 has been replaced by EN 60730-1:2016, Automatic electrical controls - Part 1: General requirements (IEC
60730-1:2013, mod. + corr. September 2014)
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Publication Year
IEC 60906-1 9)
IEC 60990 1999
IEC 60999-1 1999
IEC 61000-4-2 -

IEC 61000-4-3 -

IEC 61000-4—4 -

IEC 61000-4-5 -

IEC 61000-4-6 -

IEC 61000-4-11 2004

s 478~

Title

IEC system of plugs and socket-outlets for
household and similar purposes - Part 1:
Plugs and socket-outlets 16 A 250 V a.c.

Methods of measurement of touch current
and protective conductor current

conductors - Safety requirements f
screw-type and screwless-
units - Part 1: General re

particular require
for conductorgf

Connecting devices - Electrical copper 6&)&9-1
O
g

ts and
f‘ mping units
mm?Z up to

35 mm (§
.
gnetic compatibility (EMC) -
\\ 4-2: Testing and measurement

techniques - Electrostatic discharge
immunity test

Electromagnetic compatibility (EMC) -
Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

Electromagnetic compatibility (EMC) -
Part 4—4: Testing and measurement
techniques - Electrical fast transient/burst
immunity test

Electromagnetic compatibility (EMC) -
Part 4-5: Testing and measurement
techniques - Surge immunity test

Electromagnetic compatibility (EMC) -
Part 4—-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields

Electromagnetic compatibility (EMC) -
Part 4-11: Testing and measurement
technigues - Voltage dips, short
interruptions and voltage variations
immunity tests

9) Use the valid edition at the date of issue of this document: IEC 60906-1:2009.

%) EN 60990:1999 has been replaced on 2019-07-04 by EN 60990:2016, Methods of measurement of touch current and protective

conductor current (IEC 60990:2016)

EN/HD

EN 60990

EN 61000-4-2

EN 61000-4-3
+A1
+ A2

EN 61000-4—4

EN 61000-4-5

EN 61000-4-6
+AC

EN 61000-4-11

2009

2006
2008
2010

2012

2014

2014
2015

2004



Publication

IEC 61000-4-13
+ A1

IEC 61000-4-34
+ A1

IEC 61032
IEC 61058-1
(mod)

+ A1
+ A2

IEC 61180

IEC 61558-1
+ A1

IEC 61558-2-6

IEC 61558-2—-16

IEC 61770

Year

2002
2009

2005
2009

1997

2000
2001
2007

2005 -
2009

2009

BS EN 60335-1:2012+A15:2021
EN 60335-1:2012+A15:2021 (E)

PG

Title

Electromagnetic compatibility (EMC) -
Part 4-13: Testing and measurement
techniques - Harmonics and
interharmonics including mains signalling
at a.c. power port, low frequency immunity
tests

Part 4-34: Testing and measyre

techniques - Voltage dips, x
interruptions and volt %i ns
immunity tests for, ment with input
current 10 A per phase

ol persons and equipment by

Pr ét&)\
'%ﬁ' dres - Probes for verification

Switches for appliances - Part 1: General
requirements

High-voltage test techniques for low-
voltage equipment - Definitions, test and
procedure requirements, test equipment

Safety of power transformers, power
supplies, reactors and similar products -
Part 1: General requirements and tests

Safety of transformers, reactors, power
supply units and similar products for
supply voltages up to 1 100 V - Part 2-6:
Particular requirements and tests for
safety isolating transformers and power
supply units incorporating safety isolating
transformers

Safety of transformers, reactors, power
supply units and similar products for
supply voltages up to 1 100 V - Part 2-16:
Particular requirements and tests for
switch mode power supply units and
transformers for switch mode power
supply units

Electric appliances connected to the water
mains - Avoidance of backsiphonage and
failure of hose-sets

Y EN 61058-1:2002 includes corr. January. 2009 + A1:2001 to IEC 61058-1:2000.

EN/HD

EN 61000-4-13
+ A1

+ A1

EN 61032

EN 61058-1 —
+ A2

EN 61180

EN 61558-1
+ corr. August
+ A1

EN 61558-2-6

EN 61558-2-16
+ A1

EN 61770
+AC

Year

2002

208\\
cO
eo:

@é%o-at-m

Electromagnetic compatibility (EMC) - g
-

2007
2009

1998

2002 "
2008

2017

2005
2006
2009

2009

2009
2013

2009
2011
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Publication Year Title EN/HD Year
IEC 62233 - Measurement methods for EN 62233 2008
electromagnetic fields of household + corr. Aug. 20 \
appliances and similar apparatus with Qi\
regard to human exposure 0

- - Assessment of electronic and electrical EN | g&? * 2020
equipment related to human exposure \)@
restrictions for electromagnetic fields gav
(0 Hz - 300 GHz) -

- - Particular safety requirer@@\(\ EN 62949 2017

information

IEC 62821-1 5 Electrisx} - Halogen-free, low smoke, - '2) -
stic insulated and sheathed
\\ s of rated voltages up to and
including 450/750 V - Part 1: General
requirements

ISO 178 2010 13) Plastics — Determination of flexural - -
+A1 2013 properties
ISO 179-1 2010 Plastics — Determination of Charpy - -

impact properties — Part 1: Non-
instrumented impact test

ISO 180 2000 Plastics — Determination of 1zod impact - -

+ A1 2006 strength

+ A2 2013

ISO 527-1 - Plastics — Determination of tensile EN ISO 527-1 2019
properties — Part 1: General principles

ISO 527-2 - Plastics — Determination of tensile EN ISO 527-2 2012

properties — Part 2: Test conditions for
moulding and extrusion plastics

ISO 527-3 - Plastics - Determination of tensile EN ISO 527-3 2018
properties - Part 3: Test conditions for
films and sheets

ISO 527-4 - Plastics - Determination of tensile EN ISO 527-4 1997
properties - Part 4: Test conditions for
isotropic and orthotopic fibre-reinforced
plastic composites

'2) Use the EN 50525-series in European Economic Area.
%) This standard has been replaced by ISO 178:2019

') This standard has been replaced by ISO 180:2019



Publication

ISO 527-5

ISO 2768-1

I1ISO 4892-1

ISO 4892-2

ISO 7000

ISO 8256

ISO 9772
+ A1

ISO 9773

IEC 62151

Year

1999 15

2013

BS EN 60335-1:2012+A15:2021

- EN 60335-1:2012+A15:2021 (E)

Title EN/HD Year

Plastics - Determination of tensile EN ISO 527-5 2009
properties - Part 5: Test conditions for \
unidirectional fibre-reinforced plastic 0((\

composites

General tolerances - Part 1: Tolerances EN 2
for linear and angular dimensions without

individual tolerance indications g

Plastics — Methods of exp U\“ EN I1SO 4892-1 2000
laboratory light sources h eneral

guidance

Plastlc s of exposure to EN ISO 4892-2 2013
Iabora sources — Part 2: Xenon-

‘

1993

2004 \\‘ﬁ'aphlcalsymbols for use on equipment - - -

2004

2001
2003

1998

2000

Index and synopsis

Plastics - Determination of tensile-impact  EN ISO 8256 2004
strength

Cellular plastics - Determination of - -
horizontal burning characteristics of small
specimens subjected to a small flame

Plastics - Determination of burning EN ISO 9773 1998
behaviour of thin flexible vertical + A1 2003
specimens in contact with a small-flame

ignition source

Safety of equipment electrically connected - -
to a telecommunication network

'3) Please note: ISO 4892-1:2016 and EN 1SO 4892-1:2016 is available o
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Annex ZD
(informative)

IEC and CENELEC code designations for flexible cords 0((\\

Table ZD.1 - IEC and CENELEC code designations f

S.
or @%cords
8

Type of flexible cord . 6" Code designations
p\(\\(\ IEC CENELEC
PVC insulated cords ‘U‘
Light polyvinyl chloride sheathed 60227 IEC 52 HO3VV-F
“ HO3VVH2-F
Ordinary polyvinyl chlom heathed flexible cord 60227 IEC 53 HO5VV-F
HO5VVH2-F
Heat resistant light polyvinyl chloride sheathed flexible cord 60227 IEC 56 HO3V2V2-F
HO3V2V2H2-F
Heat resistant ordinary polyvinyl chloride sheathed flexible cord 60227 |IEC 57 HO5V2V2-F
HO5V2V2H2-F
Rubber insulated cords
Ordinary tough rubber sheathed flexible cord 60245 IEC 53 HO5RR-F
Ordinary polychloroprene sheathed flexible cord 60245 |IEC 57 HO5RN-F
Cords having high flexibility
Crosslinked PVC insulated and sheathed cord 60245 IEC 88 -
Halogen free low smoke cords
e
F H03Z121-F
Ordinary duty 62821 IEC 102f | H05Z1Z1H2-

62821 IEC 102

F H05Z1Z1-F
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Annex ZE
(informative)

Specific additional requirements for appliances (’(\\
and machines intended for commercial use GO

eo:
The following modifications to this standard are applicable for applia @)}%chines intended for
commercial use. . (\a:Q
Introduction K\\
G

Add:

.

For the verification of compliance ia\les or machines intended for commercial use with the Essential
Health and Safety Requiremen of the Directive 2006/42/EC, the requirements in this Annex ZE will
be modified by specific provision$ In the relevant Parts 2.

When a specific Part 2 does not mention Annex ZE then Annex ZE of this EN 60335-1 is not applicable.

1 Scope
Addition:

This Annex deals with additional requirements concerning appliances and machines intended for commercial
use by persons that have been trained on the use of such appliances and concerning appliances and
machines which are declared to be for commercial use by lay persons.

3 Terms and definitions
Add:

3.ZE1
guard
part of the appliance specifically designed to provide protection by means of a physical barrier

3.ZE2
operator
person or persons installing, operating, adjusting, maintaining, cleaning, repairing or moving appliances

3.ZE3

workstation

place, as defined in the technical documentation of the relevant appliance, where the operator has to be in
attendance to operate, or to adjust, or to control the appliance

NOTE Examples are the driving place of commercial cleaning machines or the location where the operator loads the
conveyor of commercial conveyor dishwashing machines.

4 General requirement
Replace the first paragraph by:
Appliances shall be constructed so that they function safely so as to cause no danger to persons or

surroundings during normal use, even in the event of carelessness, and during installation, adjusting,
maintenance, cleaning, repairing or transportation.
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Marking and instructions

Replace the fourth and fifth dashed items by:

- business name and full address of the manufacturer and, where applicable, his authorized re;ﬁ@g}e;

- model or type reference, serial number, if any, and production year;

eSS

NOTE ZE1 Production year is the year when the production process is completedga)}uglon year can be a part of

the serial number. . (\6‘,

Add

a new dashed item: K\\
G

- designation of the appliance.

.
NOTE ZE2 The designation may be réu\m of letters and/or numbers and shall enable to identify the machine as
specified in the instructions. \\"

7.12 Replace the first sentence in the requirement by:

Instructions shall be provided with the appliance so that the appliance can be used safely.

Add:

The

The

instructions shall contain at least the following information:

the business name and full address of the manufacturer and, where applicable, his authorized
representative;

model or type reference of the appliance as marked on the appliance itself, except for the serial number;

the designation of the appliance together with its explanation in case it is given by a combination of
letters and/or numbers.

the general description of the appliance, when needed due to the complexity of the appliance;

specific precautions if required during installation, operation, adjusting, user maintenance, cleaning,
repairing or moving;

when needed drawings, diagrams, descriptions and explanations necessary for the safe use and user
maintenance of the appliance;

the possible reasonably foreseeable misuse and, whenever relevant, a warning against the effects it may
have on the safe use of the appliance;

Text deleted

words “Original instructions” shall appear on the language version(s) verified by the manufacturer or by

the authorized representative.

When a translation of the original instructions has been provided by a person introducing the appliance on the
market; the meaning of the sentence “Translation of the original instructions” has to appear in the relevant
instructions delivered with the appliance.

The

instructions for maintenance/service to be done by specialized personnel, mandated by the manufacturer

or the authorized representative may be supplied in only one Community language which the specialized
personnel understand.
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The instructions shall indicate the type and frequency of inspections and maintenance required for safe
operation including the preventive maintenance measures.

Add the new following subclauses: ((\\

7.12.ZE1 Wherever needed for specific appliances, information shall be given:
* o0n use, transportation, assembly, dismantling when out of service, testi % eable breakdowns,
if these operations have consequences on stability of the applia to avoid overturning,
falling or uncontrolled movements of the appliance or of ifs ¢ parts;

e on how to maintain adequate mechanical stahjilit \ in use, during transportation, assembly,
dismantling, scrapping and any other action i ing the appliance;

e on the protective measures tob by the user, including, where appropriate, the personal

protective equipment tg
* on the operating method to be followed in the event of accident or breakdown; if a blockage is likely to
occur the operating method to safely unblock the appliance;

¢ on the specifications on the spare parts to be used, when these affect the health and safety of the
operator;

e on airborne noise emissions, determined and declared in accordance with the relevant Part 2.
This includes:

- the A-weighted emission sound pressure level at workstations, where this exceeds 70 dB(A);
where this level does not exceed 70 dB(A), this fact shall be indicated,

- the peak C-weighted instantaneous sound pressure value at workstations, where this exceeds
63 Pa (130 dB in relation to 20 pPa),

- the A-weighted sound power level emitted by the machinery, where the A-weighted emission
sound pressure level at workstations exceeds 80 dB(A).

712.ZE2 The instructions shall include a warning that the appliance shall be disconnected from its power
source during service and when replacing parts and, if that the removal of the plug is foreseen, it shall be
clearly indicated that the removal of the plug has to be such that an operator can check from any of the points
to which he has access that the plug remains removed.

If this is not possible, due to the construction of the appliance or its installation, a disconnection with a locking
system in the isolated position shall be provided.

19 Abnormal operation
19.11.4.8 Replace the second paragraph by:

The appliance shall continue to operate, without causing any hazard to the user, from the same point in its
operating cycle at which the voltage fluctuation occurred, or a manual operation shall be required to restart it.

20  Stability and mechanical hazards
20.1 Add at the end:

Appliances and their components and fittings shall have adequate mechanical stability during transportation,
assembly, dismantling and any other action involving the appliance.
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Compliance is checked by verifying the instructions and by the relevant tests, if necessary, as specified in the
relevant Part 2.
20.2 Replace the requirements and notes by: \

Dangerous moving transmission parts shall be safeguarded either by design or guards. heeﬁirds are
used, they shall be fixed guards, interlocking movable guards or protective devices. ge *

NOTE ZE1 Parts of the enclosure can fulfil the guarding function. a,\)

-
Moving parts directly involved in the function of the appliance T‘V(\a'bt be made completely inaccessible
shall be fitted with:

.
— fixed guards or interlocking movable g‘x nting access to those sections of the parts that are

not used in the work; and .

.
— adjustable guards restrictﬁ?éég to those sections of the moving parts where access is necessary.

Interlocking movable guards (e.g. the door of a washing machine) shall be used where frequent access is
required.

21 Mechanical strength

21.1 Replace the first paragraph by:

Appliances and their components and fittings shall have adequate mechanical strength and be constructed to
withstand such rough handling that may be expected in normal use, during transportation, assembly,
dismantling, scrapping and any other action involving the appliance.

22  Construction

Add the following:

22.ZE.1 For appliances provided with a seat, the seat has to give adequate stability. The distance between
the seat and the control devices shall be capable of being adapted to the operator.

Compliance is checked by inspection.

22.ZE.2 For appliances provided with separate devices for the start and the stop functions, the stop function
shall be unambiguously identifiable and shall always override the start function.

For appliances provided with one device performing the start and the stop function, the stop function shall be
unambiguously identifiable and shall always override the start function.

Compliance is checked by inspection and by manual test.

22.ZE.3 Appliances shall be designed in such a way that incorrect mounting is avoided, if this can lead to an
unsafe situation. If this is not possible, information on the correct mounting shall be given directly on the part
and/or the enclosure.

Compliance is checked by inspection.

22.ZE.4 Where the weight, size or shape prevents appliances from being moved manually, they shall be
fitted with attachments for lifting gear or be designed so they can be fitted with such attachments, or be

shaped in such a way that standard lifting gear can easily be used.

Appliances to be moved manually shall be constructed or shall be equipped so that they can be moved easily
and safely.
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Compliance is checked by inspection.

22.ZE.5 The fixing systems of fixed guards which prevent access to dangerous moving transmission parts
shall only be removable with the use of tools. i

If such guards have to be removed by the user for routine cleaning or maintenance their fjxin Qms shall
remain attached to the fixed guards or to the machine after removal. Where p @ nards shall be
incapable of remaining in place without their fixings. @

This does not apply if, after removal of the screws, or if the con@ne%s incorrectly repositioned, the
appliance becomes inoperative.

If movable guards are used they shall be interloc T&mterlookmg devices shall prevent the start of
hazardous appliance functions until the guagd NeM In their position, and give a stop command whenever
they are no longer closed. \

Where it is possible for an O;K}";‘Q reach the danger zone before the risk due to hazardous appliance
functions has ceased, movabledguards shall be associated with a guard locking device in addition to an
interlocking device that

— prevents the start of hazardous appliance functions until the guard is closed and locked, and

— keeps the guard closed and locked until the risk of injury from the hazardous appliance functions has
ceased.

Interlocking movable guards shall remain attached to the appliance when open and they shall be designed
and constructed in such a way that they can be adjusted only by means of an intentional action.

Compliance is checked by inspection.

22.ZE.6 Interlocking movable guards shall be designed in such a way that the absence or failure of one of
their components prevents starting or stops the hazardous appliance functions.

Compliance is checked by inspection and by the following tests.

The guard is opened to the extent needed to cause the interlocking to operate and is then closed. This
operation is carried out for the number of cycles as defined, if relevant, in the specific Part 2.

After this test any defect that may be expected in normal use is applied to the interlock system, including
interruption of the supply, only one defect being simulated at a time.

NOTE 1 Examples of defects are the breakage of a spring or a gravity-operated part failing to drop into position.
NOTE 2 Fault conditions applied during the tests of Clause 19 are not repeated.
After these tests the interlock system shall be fit for further use.

22.ZE.7 Adjustable guards restricting access to areas of the moving parts strictly necessary for the work
shall be

— adjustable manually or automatically, depending on the type of work involved, and
— readily adjustable without the use of tools.
Compliance is checked by inspection.

22.ZE.8 In case of interruption, re-establishment after an interruption or fluctuation in whatever manner of
the power supply, the appliance shall not restart, however automatic restarting of the operation is allowed if
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the appliance may continue to operate, without causing any hazard to the user, from the same point in its
operating cycle at which the voltage interruption or fluctuation occurred.

Compliance is checked by inspection ((\\
22.ZE.9 Appliances shall be fitted with means to isolate them from all energy sources (e.g Ol@Q, steam,
compressed air). Such isolators must be clearly identified. They shall be capgQl ing locked if
reconnection could endanger persons. \)

After the energy source is disconnected, it shall be possible to di@ipaﬁn@ergy remaining or stored in the

circuits of the appliance without risk to persons. K\\(\
G

Compliance is checked by inspection. N
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Annex ZF
(informative)

Criteria applied for the allocation of products covered by standards (’(\\
in the EN 60335 series under LVD or MD 0

This guide has been prepared by CLC/TC 61 based on the discussions with gexperts set up by the

EU Commission to manage the application of the Machinery Directive 2@.

The following assumptions have been agreed: G\(\\

+ the new MD is product related and not ri W

e both LVD and MD are total d\echves covering all types of risks; as consequence CENELEC
standards deal with total electrotechnical products (and not with “electrotechnical safety” of

products only);

e household appliances intended for domestic use, in the sense of first dashed item in Art 1 k) of
2006/42/EC are:

— appliances to be used in the home environment and appliances intended to be used by laymen in
similar applications, such as: shops, offices and other working environments; in farm houses and by
clients in hotels, motels and other residential type environment, in bed and breakfast type
environments;

— appliances without moving parts are NOT considered as machines (according to first dashed item of
Article 2 (a) of 2006/42/EC);

NOTE Moving parts are those powered by a drive system using one or more sources of energy such as thermal, electric,
pneumatic, hydraulic or mechanical energy, independently of the size of the drive system or of the moving part or on the
protection to the accessibility to the moving part. Moving parts are also those for which manual effort is not applied directly
but stored, for example, in springs or in hydraulic or pneumatic accumulators.

* it was acknowledged that it is possible to publish a given standard under both directives (LVD and MD)
provided that the standard clearly states in its body, a reference to the Directives that were considered in
its drafting and there is a clear indication of the applicable Directive through what is stated in Annex ZZ
and in a specific Annex ZE with specific requirements applicable to a given Directive;

« while there is absolutely no reason for safety issues, in conclusion and far from simplification, a wrong
interpretation of the borderline would trigger a lot of confusion in the relationship between legislation and
standards and also in their application;

e there is a need to ensure consistent and coordinated answers to the needs of Standards users and to
have clear and coordinated positions at Commission and Market Surveillance Authorities level;

» efforts have to be made to be as much as possible in line with the work already done at international level
within IEC, in order to avoid contradiction and undue deviations from world-wide recognized safety
standards and worldwide recognition of certificates issued under the IECEE CB Scheme (the so called
“one stop shopping”);

the “Guidelines on the application of Directive 2014/35/EU (sl” and the “Guide to application of
Directive2006/42/EC on machinery” have been considered when drafting this list.

The following Table ZF.1 shows the list of standards under CLC/TC 61 with the consequent allocation of
standards under LVD or MD. Some standards support both LVD and MD because they cover a range of
products of which some come under the LVD and others under the MD.
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A4} Table ZF.1 — List of standards under CLC/TC 61
To be listed To be liste,
Standard reference under LVD under
(2014/35/EU) (ZUR
EN 50410, Decorative robots O _C ‘G\ﬁ
EN 50416, Commercial electric conveyor dishwashing machines « \! 6 1
EN 50569, Commercial spin extractors (‘\a\t X
EN 50570, Commercial tumble dryers . “ -, O X
A\ \\

EN 50571, Commercial washing machines . Cx\\ O X
EN 50615, Devices for fire prevention and suppression fq(@qN\‘)b‘s (cooktops) X O
EN 50706, (] Commercial ironers e \\ A O X
EN 60335-1, General requirements '\\\) o X X
EN 60335-2-2, Vacuum cleaners and w. te‘r—:ucti:)n cleaning appliances X a
EN 60335-2-3, Electric irons X O
EN 60335-2-4, Spin extractors X O
EN 60335-2-5, Dishwashers X O
EN 60335-2-6, Stationary cooking ranges, hobs, ovens and similar appliances [ O
EN 60335-2-7, Washing machines 24| a
D

EN 60335-2-8, Shavers, hair clippers and similar appliances X For commercial
use
EN 60335-2-9, Grills, toasters and similar portable cooking appliance X O
EN 60335-2-10, Floor treatment machines and wet scrubbing machines X O
EN 60335-2-11, Tumble dryers X O
EN 60335-2-12, Warming plates and similar appliances X O
EN 60335-2-13, Deep fat fryers, fryers, frying pans and similar appliances [ a
EN 60335-2-14, Kitchen machines K a
EN 60335-2-15, Appliances for heating liquids X O
EN 60335-2-16, Food waste disposers X a
EN 60335-2-17, Blankets, pads, clothing and similar flexible heating appliances X O
EN 60335-2-21, Storage water heaters X4 a
X

EN 60335-2-23, Appliances for skin or hair care ] For commercial
use
EN 60335-2-24, Refrigerating appliances, ice-cream appliances and ice-makers & a
EN 60335-2-25, Microwave ovens, including combination microwave ovens X O
EN 60335-2-26, Clocks(*) O O
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Table ZF.1 — List of standards under CLC/TC 61 (continued)

To be listed To be listg¢d
Standard reference under LVD und
(2014/35/EU) C)
e% ‘\J X
EN 60335-2-27, Appliances for skin exposure to ultraviolet and infrared radiation % With moving
A
EN 60335-2-28, Sewing machines . n?},’\.b X O
EN 60335-2-29, Battery chargers O\ X 0
EN 60335-2-30, Room heaters R A X O
EN 60335-2-31, Range hoods and other cookiqq@a&tractors X O
EN 60335-2-32, Massage appliance@‘o AN e[ O
A\ 2} =
LVD equipment
EN 60335-2-34, Motor-compressors for O
incorporation in
machinery
EN 60335-2-35, Instantaneous water heaters X O
EN 60335-2-36, Commercial electric cooking ranges, ovens, hobs and hob = . g .
elements With moving
parts
X
EN 60335-2-37, Commercial electric deep fat fryers X With moving
parts
X
EN 60335-2-38, Commercial electric griddles and griddle grills X With moving
parts
X
EN 60335-2-39, Commercial electric multi-purpose cooking pans X With moving
parts
B4
EN 60335-2-40, Electrical heat pumps, air-conditioners and dehumidifiers X For commercial
use
X
EN 60335-2-41, Pumps X For commercial
use
EN 60335-2-42, Commercial electric forced convection ovens, steam cookers and = . t .
steam convection ovens With moving
parts
EN 60335-2-43, Clothes dryers and towel rails X O
EN 60335-2-44, Ironers X (]
X
EN 60335-2-45, Portable heating tools and similar appliances X For commercial
use
X
EN 60335-2-47, Commercial electric boiling pans X With moving
parts
X
EN 60335-2-48, Commercial electric grillers and toasters X With moving
parts
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Table ZF.1 — List of standards under CLC/TC 61 (continued)

To be listed To be listed
Standard reference under LVD under
(2014/35/EU) | (20 )
EN 60335-2-49, Commercial electric appliances for keeping food and ee') %o .
crockery warm \@ With moving
PN parts
\ >4
EN 60335-2-50, Commercial electric bains-marie . "‘@r\a X O
WO
EN 60335-2-51, Stationary circulation pumps for hgafh n&er\fice water ) LVD 0
installations equipment for
. \\ incorporation
x) . in machinery
EN 60335-2-52, Oral hygiene & X—%& X O
EN 60335-2-53, Sauna heating appliances X O
EN 60335-2-54, Surface-cleaning appliances for household use employing X 0
liquids or steam
EN 60335-2-55, Electrical appliances for use with aquariums and garden X 0
ponds
EN 60335-2-56, Projectors and similar appliances(*) =] O
EN 60335-2-58, Commercial electric dishwashing machines ] X
EN 60335-2-59, Insect killers () r[ ] ]
X
EN 60335-2-60, Whirlpool baths and whirlpool spas X For
commercial
use
EN 60335-2-61, Thermal-storage room heaters O
X
EN 60335-2-62, Commercial electric rinsing sinks With moving
parts
EN 60335-2-64, Commercial electric kitchen machines X
X
EN 60335-2-65, Air-cleaning appliances X For
commercial
use
EN 60335-2-66, Water-bed heaters (*) oo [ @l (|
EN 60335-2-67, Floor treatment and floor cleaning machines for ] =
commercial use
EN 60335-2-68, Spray extraction appliances, for commercial use | X
EN 60335-2-69, Wet and dry vacuum cleaners, including power brush, for [] X
commercial use
EN 60335-2-70, Milking machines (*) ] 6
EN 60335-2-71, Electrical heating appliances for breeding and rearin
animals (*) 9 app g 9 Fo[ e P16
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Table ZF.1 — List of standards under CLC/TC 61 (continued)

:2012+A15:2021
EN 60335-1:2012+A15:2021 (E)

To be listed To be list
Standard reference under LVD und
(2014/35/EU) w@ )
EN 60335-2-72, Automatic machines for floor treatment for commercial use IZ_I‘ DC, ALY X
EN 60335-2-73, Fixed immersion heaters A\‘@ O
EN 60335-2-74, Portable immersion heaters Py ,Qo' X O
. (\o - E
A\ e |
EN 60335-2-75, Commercial dispensing appliances and vengj nGw nes Fo:v?&pgﬁ?yces With moving
.
N heating parts parts
EN 60335-2-76, Electric fence engr %&Q * excluded from O
‘{\ LVD
EN 60335-2-78, Outdoor barbecue 4| O
EN 60335-2-79, High pressure cleaners and steam cleaners jo] B
DX
EN 60335-2-80, Fans X For commercial
use
EN 60335-2-81, Foot warmers and heating mats 34} O
X
For some
appliances with
EN 60335-2-82, Amusement machines and personal service machines X moving parts
(e.g. kiddie
rides and shoes
shining appl.)
EN 60335-2-83, Heated gullies for roof drainage X O
EN 60335-2-84, Toilets X ]
EN 60335-2-85, Fabric steamers X OJ
X
With
EN 60335-2-86, Electric fishing machines X combustion
motor
generators
EN 60335-2-87, Electrical animal-stunning equipment (*) 9 (] Gl O
EN 60335-2-88, Humidifiers intended for use with heating, ventilation, or air-
conditioning systems (*) B9 [l B[] Gl
EN 60335-2-89, Commercial refrigerating appliances with an incorporated or | 54
remote refrigerant condensing unit or compressor =
EN 60335-2-90, [F2 Particular requirements for commercial microwave ovens(*) [ =0
EN 60335-2-95, Drives for vertically moving garage doors for residential use O X
EN 60335-2-96, Flexible sheet heating elements for room heating 34} O
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Table ZF.1 — List of standards under CLC/TC 61 (continued)

To be listed To be listgd
Standard reference under LVD un
(2014/35/EU) P C)
EN 60335-2-97, Drives for rolling shutters, awnings, blinds and similar 66 . X
equipment PR \6
EN 60335-2-98, Humidifiers (ool O
. o\~ Py
EN 60335-2-99, Commercial electric hoods RR % n ¢
EN 60335-2-101, Vaporizers (*) o OV e o
N X
EN 60335-2-102, Gas, oil and solid.-!\&l rning appliances having X For
electrical connections \" . commercial
use

EN 60335-2-103, Drives for gates, doors and windows B4

]
EN 60335-2-105, Multifunctional shower cabinets X O

EN 60335-2-106, Heated carpets and heating units for room heating

installed under removable floor coverings () SEie O
X
LVD
EN 60335-2-108, Particular requirements for electrolysers equipment for O
incorporation
in machinery
EN 60335-2-109, Particular requirements for UV radiation water treatment X ]
appliances
EN 60335-2-110, Particular requirements for commercial microwave 0 0
appliances with insertion or contacting applicators(*)
EN 60335-2-111, Particular requirements for electric ondol mattress with a ] 0
non-flexible heated part (*)
EN 60335-2-113, Particular requirements for cosmetic and beauty care 0
appliances incorporating lasers and intense light sources =
EN 60335-2-116, Particular requirements for furniture with electrically [ X &

motorized parts

NOTE 1 This table covers CENELEC standards intended for household and commercial appliances. Where it was
mentioned that the standard covered also industrial appliances (e.g. EN 60335-2-69:2003) the reference to (light)
industrial appliances has been removed from the title and the text of the relevant standard (e.g. EN 60335-2-69:2009).

NOTE 2 When nothing is mentioned in the title of the standard the appliance is considered to be for household use in
the home environment.

(*) The standard are not linked to EU directives
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Annex ZG
(normative)

UV appliances GO('(\\

S-
The following modifications to this standard apply to appliances having UV emitteri)ge

This annex is not applicable to appliances covered by the scopes 6&%@35-2-27. IEC 60335-2-59 or

IEC 60335-2-109.
e
.

7 Marking and instructions
Add the following: . \\

.
7.12.ZG The instructions for@;@es incorporating UVC emitters shall include the substance of the
following:

WARNING — This appliance contains a UV emitter. Do not stare at the light source.
32 Radiation, toxicity and similar hazards
Add the following:

For appliances incorporating UV emitters the manufacturer’s shall deliver a declaration providing evidence
that the plastic material exposed to the radiation is UV resistant.

NOTE Examples of appliances that may incorporate UVC emitters are range hoods, air cleaners and finger nail
hardeners.
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& Annex ZH
(informative)

Common plug and socket-outlet types in CENELEC count{i’@((\

S.
9

ZH.1 General zg

In general, supply cords of single-phase appliances ha@&d current not exceeding 16 A shall be
fitted with a plug complying with the following stan aets:

— for class | appliances or class |l app! h functional earth standard sheet EU2, EU3 or EU4;
— for class Il appliances \\Q . standard sheet EU5, EU6 or EU7.

NOTE: The dimensions of the plugs are purely for information. The exact dimensions of the plugs can be found
in the relevant national standards.

However, there are some exemptions or differences in certain CENELEC countries:
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Standard Description IEC/TR 60083:
sheet 2015 .
EU2 Two pole with side earthing contacts —10/16A 250V (class ) AT k(\\
(IEC Type F) (‘F@
@ 365 + 05" 6‘;651

o ge IT7

+ "

- NL2

o
17
Fan Y

N

e v

s_i'o

8
N, N . PT 1
CcS 1
19 £ 03, \\ saia

\{\W SE 2

h i
! 15,5 min.
lr- i
@ 4,8 + 0,06 t 19+ 0,5
U, J {
3 min.
35102
£
5 90° max.
e
VYo Z 2,5 max. »
[+ ]
| = § c [}
HF E
m © w
14 0,1—=%=— ©°

207175
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Standard Description IEC/TR 60083:
sheet 2015
EU4 Two pole with dual (side and pin) earthing contacts 10/16A 250V (class |) AT 1((\\
(Combination 0
IEC Type @ 365 + 05" 6 N7 1
E/F) . ge FI5
_ ><3h FR 3
o aY -
S . DE 1
TP L) (o
s ML A——D— 0“\“ IT6
w0 T . NL2
oo NO 2
- PL 1
PT1
SK 1
ES 4
SE2/SE3
il )
' 15,5 min.
1
48 0,06 [ f
Z 48 = 0, - I 19 + 0,5 &
o ___i E
3 min, ©
03 .
35 Zo3 £
A & 90° max.
3
17,5 min.
L } { 1
! | _ & 2,5 max. x
20 05 0 v £ £
© ce
}_ -H -+ n [+
m S ©
14 0,1 —i= -
210175
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Standard Description IEC/TR 60083:
sheet 2015
EUS5 Two pole — Type | round plug (class Il) AT3 \
2,5 A 250 V —I@X(\
S 235+ 05" &2
= " FI6
: i DE 3
o
- ! . NL 3
d IL X J” \ NO 5
= onl - g PL2
. PT 4
- _ﬁ::t. SK 2
\\Q' . "\\ /" Facultatif SE3
\\ 7T 32 + 05 ~~—" Optional

~+~——]—17,5 min
]

15,5 min

.._:_"" |.._||

6 min, —=——=—

16,5 min.
W
(s <]
F
o
(4]
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Standard Description IEC/TR 60083:
sheet 2015 .
EU6 Two pole — Type Il flat plug 2,5 A 250 V (class Il) AT 4(.(\\
(IEC Type C) 261 £ 05" @@
(EN 50075 137 +0 7V Z3
standard ilemiil El 4
sheet 1) FR 1

DE 2

NL 5

NO 6

PL4

PT 4

CsS2

SK3

SE 4

CH1

GB7 Permitted
to be used for
shavers and
toothbrushes

for connection
the shaver
units also used

in Ireland,
Malta and
Cyprus  with
the same

limitations.
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Standard
sheet

Description

IEC/TR 60083:
2015

EU7

Two pole — Type |l flat plug 10/16 A 250 V (class II)
- 236 +05"

17,5 min
16,5 min.

T

19 £ 02
— |

R=3 %3

|
-
Io -
S b
H H 33 erm Contour maximal
- o 1 Maximum outline
- . '___In___. P R = 3
i — —
o i —lR=33

|Optional

I~ Contour minimal

L @ 37,0~

90° max.

&y 3 max.

[}
A 2,5 max, ——=—
Variante pour I'extrémité
des broches
Alternative for end of pins

[l-325 | Minimum outline

212173

el

Variante de
a contgar ‘w@
| %@ p
@“aximum outline

BE 2(.(\\
O
DE 2
IT6
NL 4
NO 5
PL 3
PT 3
SK 2
ES5
SE 4
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Standard Description IEC/TR 60083:
sheet 2015
EU8

AT 5 (.(\\
@S 3
Also used in:
Netherlands

(NL) and
Sweden (SE)
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Standard Description IEC/TR 60083:
sheet 2015
EU9 Two pole - plug with pin earthing 13 A 250 V (class I) GB1
(IEC Type G) ® in:
(BS 1363) R = 15 (0,601) max. g R = 15 (0,601) min. 66 yprus
U g Surface exempte de saillie Ireland and
= g Area free from projection Malta
& 4 25 60"
g >_< \ A\ i
i = £
IR g
5 gt E. 4,75 (0,187) max. = i g
| 3 | == )I’
SPSE | I
7,13 (0,281) max. 1 ?,m‘{u,s::i max. | 2 §
! N l._.s (0,612) max. | \ | :% 2
| 22,2 (0,875) (0058 T /005 : 0BT 0e g § =
53 P ILHVT) min, 11,1 (0,438) 111 (0438)
éé 208 (2,000 min 50,8 (2,000) max.
! §' 174 * l‘,* [ _
: (o - o0y 22}
| / ||| e
% A f-J-]——ns? 10,062)

1,57 (0,062)

203178
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Standard Description IEC/TR 60083:

sheet 2015

EU10 Two pole — plug 0.2 A 250 V (class ) GB 6 \

(BS 4573) (Note: The body dimensions now usually follow EU6) é@g&g\is no
er legally

' required to be
used and can
be replaced by

EU6
Also used in:
Cyprus

Information on the IEC type designation of plugs can be found on website http://www.iec.ch/worldplugs/.

ZH.2 General national data

Plugs according to standard sheet EU2 are not allowed in Belgium, France and the United Kingdom.

Plugs according to standard sheet EU3 are not allowed in Austria, Finland, Germany, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

ZH.3 Specific country data.

ZH.3.1 Belgium

Only plugs and socket-outlets according to NBN C 61-112-1 (-2 and —-3) are allowed, taking into account the
class of the appliance and the rated current and voltage.

These plugs are shown in IEC/TR 60083 as BE1, BE2 and BE3.
They correspond with plug designations: EU3, EU4, EU5, EU6 and EU7.

ZH.3.2 Cyprus

Only plugs according to standard sheets GB1, GB6 and GB7 of IEC/TR 60083 are allowed.

They correspond with plug designations: EU9, EU6 and EU10.

ZH.3.3 Denmark

Plugs and socket-outlets for household and similar purposes shall be in accordance with DS 60884-2-D1"

Plugs and Socket-outlets for household and similar purposes - Requirements for Danish systems”.

For single-phased appliances with rated current above 13 A and supplied via a plug in accordance with
DS 60884-2-D1 " Plugs and socket-outlets for household and similar purposes - Requirements for Danish
systems” the following warning shall be given in the installation instructions:

— Inden apparatet tilsluttes skal det sikres at installationen er egnet til apparater med en maesrkestrem
der overstiger 13 A. | tvivistilfeelde bar en autoriseret el-installater kontaktes.
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ZH.3.4 Finland
Plugs according to Publications SFS 5610 and SFS-EN 50075 are allowed.

Plugs according to Publications SFS 5215 and SFS-EN 60309 are allowed.
These plugs are shown in IEC/TR 60083 as FI2, FI3, Fl4, FI5 and FI7.
They correspond with plug designations: EU2, EU 4, EU5, EU6 and EU7.
ZH.3.5 Germany

00“\\

S.
9

QO
Plugs allowed in Germany are specified in DIN 49400. ‘}\(\6’
DE4

These plugs are shown in IEC/TR 60083 as DE1, DE S
They correspond with plug designations: E\ 4 MUS5, EU6, EU7 and EUS.
.

ZH.3.6 Greece \‘Q‘

Special national conditions ba on regulations applicable to plugs: Government Gazette No 67/B/28-1-

2000
National Standards applicable to plugs:

— ELOT EN 50075:1992 “Flat non-rewirable two-pole plugs, 2,5 A, 250 V, with cord, for the connection of
class Il equipment for household and similar purposes” (identical to EN 50075:1990)

— ELOT 294:1997 (identical to CEE 7)
— ELOT 1413-1:1999 “Plugs and socket-outlets for household and similar purposes (identical to

IEC 60884-1:1994 +A1:1994+A2:1995) (tests are performed with the current edition of IEC 60884-1 and
ELOT 1413-1).

Characteristics of the plugs:

NO of poles Rated current (A) Rated voltage (V)
2 25 250

2 16 250

2+earth 16 250

Characteristics of the socket-outlets:

Ne of poles Rated current (A) Rated voltage (V)
2 2,5 250
2+earth 16 250

In the Greek market mainly socket outlets with side earth contacts EU2 can be found, but also socket outlets
with pin earth EU3 and Italian style socket outlets can be found.

ZH.3.7 Ireland

Only plugs according to standard sheets EU9, EU6 and EUS5 are allowed.

ZH.3.8 Italy

Only plugs according to the Standard CEIl 23-50 and CEI EN 50075 are allowed.
These plugs are shown in IEC/TR 60083 as IT1, IT2, IT3, IT4, IT5, IT6 and IT7.

They correspond with plug designations: EU2, EU4, and EU7.
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ZH.3.9 Netherlands
Only plugs according to NEN 1020:2019 are allowed, standard sheets:
— IV orIVa 16 A 250 V class | plug (L+N+PE) with side earthing [ = TR IEC 60083 - NL 2 / EU2] (.(\\

— VIl or Vlla 16 A 250 V class | plug (L+N+PE) with dual (side and pin) earthing [ = TR IE 0

/ EU4] a\)g

— XVI12,5A250 V class Il plug (L+N): [ = TR IEC 60083 - NL 3 / EU5] *Q

A d

— XVl or XVlla 16 A 250 V class Il plug (L+N) [= TR IEC 6 | M7/ EUT]
— IX (Perilex) 16 A 400/230 V class | plug (L1 +L F’E) [ = EUS]

Or plug according EN 50075 is ail a d sheet:

—12,5A250Vclass Il plug ( R IEC 60083 - NL 5/ EU6]

These plugs are shown in IEC/TR 60083 as NL2, NL3, NL4, NL5 and DE4.
They correspond with plug designations: EU 2, EU4, EU5, EU6, EU7 and EUS.

ZH.3.10Norway

Only plugs according to standard sheets NO 2, NO 4, NO 5 and NO 6 of IEC/TR 60083 are allowed.
They correspond with plug designations: EU 2, EU4, EUS, EU6 and EU7.
ZH.3.11Slovenia

Only plugs and socket-outlets according to SIST 1050:2010 are allowed.
ZH.3.12Spain

For appliances for household use, only the following plugs are allowed:
— according to UNE 20315: ESC 10b, ESB 25b, ESB 32b, EU2, EU4 or EU7;

— according to UNE-EN 50075 [EU6].

These plugs are shown in IEC/TR 60083 as ES1, ES2,ES3, ES4, ES5, ES6 and ESY.
They correspond with plug designations: EU2, EU4, EU6 and EU7.
ZH.3.13Sweden

Only plugs according to standard sheets SE 2, SE 3, and SE 4 of IEC/TR 60083 are allowed.
They correspond with plug designation EU 2, EU 4, EUS5, EU6 and EU7.

National implementation of a plug corresponding to EU 8 is also allowed.

i ZH.3.14Switzerland

Supply cords of portable household and similar electrical appliances having a rated current not
exceeding 16 A shall be provided with a plug complying with SN 441011-1:2019. The Table A is
applicable for Plug with IP20 and Table B is applicable for plug with IP55:
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Table A
IP20 plugs
Type Poles Voltage / Current New definition of plug
11 L+N 250 V10 A 2011-2 -
12 L+N+PE 250 V/10 A 201220 . D
A
15 3L+ N+ PE 440 V10 A
21 L+N 250 V/16 A A 1-2
23 L+ N + PE 250 V/16 Ay NC~ 22023 2
25 3L+N+PE 440 V16, 2025-2
o
.
P PN\
* 11 ¥ Ips5 plugs
.
Type I\m'xv Voltage / Current New definition of plug
11 LM N 250 V/10 A 5511-2
13 L+N+PE 250 V/I10 A 5513-2
15 3L+ N+ PE 440 V10 A 5515-2
21 L+N 250 VI16 A 5521-2
23 L+N+PE 250 V/16 A 5523-2
25 3L+ N+ PE 440 V/16 A 5525-2

ZH.3.15United Kingdom

Only plugs according to standard sheets GB1, GB6 and GB7 of IEC/TR 60083 are allowed.

They correspond with plug designations: EU9, EU6 and EU10.

ZH.4 List of country codes

AT
BE
BG
HR
cY
cz
DK
EE
Fi

FR
DE
GR
HU

Austria
Belgium
Bulgaria
Croatia

Cyprus

Czech Republic

Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy
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LV
LT
LU
MT
NL
NO
PL
PT
RO
RU
cs
SK
si
ES
SE
CH
TR
GB
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Latvia
Lithuania
Luxembourg
Malta
Netherlands
Norway
Poland

Portugal

Romania

Russian Federation N
Serbia and Montenegro . \\

Slovakia \(\\\Q *

Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
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Annex ZI
(informative)

Information on the application of A11:2014 to EN 60335-1 76(;((\
CENELEC CLC/TC 61(SEC)2096A

The publication of A11 to EN 60335-1:2012 implies an |mpo ‘Q@ln the application of the dow of this
standard and the corresponding Parts 2. The intention f is to clarify some possible doubts on if a

Part 2 shall be applied with 2002 or 2012 version 5 1, and the present document aims to help in
this clarification: \X

— When reading A11, it could bey (¢ted that for Parts 2 already in force (dow surpassed) the new Part
1 shall be applied. This “& ect always, as the corresponding Part 2 could not be aligned with
EN 60335-1:2012 and therdfdre the application would not be feasible.

— If an amendment (A1 for example) to EN 60335-1:2012 is published, it shall be made clear that it shall
not apply immediately, but at the dow date of this amendment.

Therefore, CENELEC TC 61 on Safety of household appliances wishes to clarify the following:

The dow stated in EN 60335-1:2012 and its A11 is applicable only when the Part 1 is used to test products
for which no Part 2 exists. This means that when a Part 2 exists, the dow is the one mentioned in the
relevant Part 2 or amendment of Part 2, under the following conditions:

— The dow of future amendments to EN 60335-1:2012 and its A11 will be decided on a case-by-case
basis depending on the contents of the amendment and on its relevance for the parts 2;

— if the Part 2 and ALL its amendments have been published before January 2012, EN 60335-1:2002 and
its amendments may still be applied up to the dow of a new edition or an amendment aligned to
EN 60335-1:2012. The reason is that Part 2 is still not aligned with EN 60335-1:2012;

— if the Part 2 or ANY of its amendments has been published after January 2012, the last version
EN 60335-1:2012 and its amendments apply, except the following cases:

— EN60335-2-16:2003+A1:2008+A2:2012

— EN60335-2-27:2013

— EN 60335-2-40:2003+A11:2004+A12:2005+A1:2006+A2:2009+A13:2012
— EN 60335-2-44:2002+A1:2008+A2:2012

— EN60335-2-45:2002+A1:2008+A2:2012

— EN 60335-2-51:2003+A1:2008+A2:2012

— EN 60335-2-66:2003+A1:2008+A2:2012

— EN 60335-2-81:2003+A1:2007+A2:2012

NOTE Related to the exemptions above, if a new version or amendment is published later, EN 60335-1:2012 and
its amendments apply at the dow of the new version or amendment of Part 2.

Attention is drawn on the fact that the publication date is the dav (date of availability), and not the dop (date
of publication). It is shown in the cover page of the EN standard:
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Ay Annex ZZA
(informative)

Relationship between this European Standard and the safety objective@((\
Directive 2014/35/EU [2014 OJ L96] aimed to be coverees .

2O

This European Standard has been prepared under a Comyp ne>Standardization request relating to
harmonized standards in the field of the Low Voltage D;j e@fﬂ 1, to provide one voluntary means of
of the European Parliament and of the Council of
the Member States relating to the making available
or use within certain voltage limits [2014 OJ L96].

confarming to safety objectives of Directive 2014/

26 February 2014 on the harmonization qf

on the market of electrical equipmen@as
.

Once this standard is cited in ‘\,@\h ial Journal of the European Union under that Directive, compliance
with the normative clauses of this standard given in Table ZZA.1 confers, within the limits of the scope of
this standard, a presumption of conformity with the corresponding safety objectives of that Directive, and
associated EFTA regulations.

Compliance with this Part 1 when used together with the relevant Part 2 provides one means of conformity
with the safety objectives.

Table ZZA.1 - Correspondence between this European Standard
and Annex | of Directive 2014/35/EU [2014 OJ L96]

Safety objectives of Clause(s) / sub-clause(s) Remarks/
Directive 2014/35/EU of this EN Notes
1a) Clauses 4, 7 None
1b) Clauses 4,7 None
1¢) Clauses 4, 7 None
Clauses 6,7, 8,9, 10, 11, 13, 14, 15, 16, 17, 19, 20, 21, 22,
2a) 23,24, 25, 26, 27, 28, 29, 30, 31 None
Clauses 6,7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 19, 20, 21, 22,
2b) None

23, 24, 25, 26, 27, 28, 29, 30, 31
2¢) Clauses 6, 7, 11, 15, 17, 18, 19, 20, 21, 22, 24, 25, 30, 32 None
Clauses 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 19, 20, 21, 22,

29) 23, 24, 25, 26, 27, 28, 29, 30, 31 Hione
3a) Clauses 6, 7, 11, 17, 18, 19, 20, 21, 22 None
3 b) Clauses 7, 11, 15, 19, 22, 25, 32 None
3c) Clauses 6, 7, 9, 10, 11, 14, 17, 18, 19, 21, 22 None

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of this
standard.

A1z
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by Annex ZZB
(informative)

Relationship between this European Standard and the essential requurel@w\
Directive 2006/42/EC aimed to be covered

ao@

This European Standard has been prepared under a Co ﬁ\ andard:zatlon request relating to
Mandate for standardization in the field of machinery “M/3 "“ de one voluntary means of conforming
to essential requirements of EU Directive 2006/42/

Once this standard is cited in the Official %A of the European Union under that EU Directive compliance
with the normative clauses of thj given in Table ZZB.1 confers, within the limits of the scope of
this standard, a presumptionxaﬁ( mity with the corresponding essential requirements of that Directive
and associated EFTA regulations.

Compliance with this Part 1 when used together with the relevant Part 2 provides one means of conformity
with the relevant essential health and safety requirements.

Table ZZB.1 - Correspondence between this European Standard and
Annex | of Directive 2006/42/EC [OJ No L 157]

Essential Health and Clause(s) / sub-clause(s)
Safety Requirements of of this EN Remarks / Notes
Directive 2006/42/EC.
All All clauses None

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of this

standard. A3
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National Annex NA
(informative)

Original IEC text prior to amendment by CENELEC 0((\\
common modifications and amendments 5 G

This annex is provided to give the original IEC text prior to amendm @getion by the CENELEC
common modifications and amendments. Additions to the text that modify or amend the original
text are not included here In the body of the standard con |cation5 to the original standard
are indicated by [C , common modifications to a are indicated by [t2) (t2] and common
modifcations to amendment 2 are indicat . CENELEC’s amendments to the
original standard are indicated by - and Pw) (sl

1 Scope \\Q“\\

This International Standard deals with the safety of electrical appliances for household and similar
purposes, their rated voltage being not more than 250 V for single-phase appliances and 480 V for other
appliances.

NOTE 1 Battery-operated appliances and other d.c. supplied appliances are within the scope of this standard.

Appliances not intended for normal household use but which nevertheless may be a source of danger to the public,
such as appliances intended to be used by laymen in shops, in light industry and on farms, are within the scope of this
standard.

NOTE 2 Examples of such appliances are catering equipment, cleaning appliances for commercial use, and
appliances for hairdressers.

As far as is practicable, this standard deals with the common hazards presented by appliances that are
encountered by all persons in and around the home. However, in general, it does not take into account

— persons (including children) whose

e physical, sensory or mental capabilities; or

e lack of experience and knowledge
prevents them from using the appliance safely without supervision or instruction;

— children playing with the appliance.
NOTE 3 Attention is drawn to the fact that

— for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements may be
necessary;

— in many countries, additional requirements are specified by the national health authorities, the national authorities
responsible for the protection of labour, the national water supply authorities and similar authorities.

NOTE 4 This standard does not apply to
— appliances intended exclusively for industrial purposes;

— appliances intended to be used in locations where special conditions prevail, such as the presence of a corrosive or
explosive atmosphere (dust, vapour or gas);

— audio, video and similar electronic apparatus (IEC 60065);
— appliances for medical purposes (IEC 60601);
— hand-held motor-operated electric tools (IEC 60745);

— personal computers and similar equipment (IEC 60950-1);

— transportable motor-operated electric tools (IEC 61029).
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2 Normative references
IEC 62151, Safety of equipment electrically connected to a telecommunication network \
6 Classification GO((\
g
6.1 Appliances shall be of one of the following classes with respect to protec\tisg y1iSt electric shock:
class 0, class 0l, class |, class Il, class lll a,ga
Compliance is checked by inspection and by the re!eva(%“.
.
7 Marking and instructions
.
7.12 The instructions shall Stal@u stance of the following:
This appliance is not intended for use by persons (including children) with reduced physical, sensory or
mental capabilities, or lack of experience and knowledge, unless they have been given supervision or
instruction concerning use of the appliance by a person responsible for their safety.
Children should be supervised to ensure that they do not play with the appliance.
8 Protection against access to live parts
8.1.1 Test probe B of IEC 61032 is applied with a force not exceeding 1 N, the appliance being in every
possible position except that appliances normally used on the floor and having a mass exceeding 40 kg
are not tilted. Through openings, the test probe is applied to any depth that the probe will permit and
rotated or angled before, during and after insertion to any position. If the opening does not allow the entry
of the probe, the force on the probe in the straight position is increased to 20 N. If the probe then enters

the opening, the test is repeated with the probe in the angled position.

8.2 Compliance is checked by inspection and by applying test probe B of IEC 61032 in accordance
with the conditions specified in 8.1.1.

Test probe B of IEC 61032 is applied to built-in appliances and fixed appliances only after Installation.
1" Heating

11.8 The temperature rise limit for metal applies to parts having a metal coating at least 0,1 mm thick and
to metal parts having a plastic coating less than 0,3 mm thick.

Table 3

External enclosure of motor-operated appliances except handles held in normal use:

— of bare metal 50
— of coated metal 60
— of glass and ceramic 65

— of plastic having a thickness exceeding 0,3 mm 75
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20 Stability and mechanical hazards
20.2

NOTE 1 Examples of parts of appliances necessarily exposed to perform the working funch%@&(\the
needle of a sewing machine, rotating brushes of vacuum cleaner and the blade of an elec

Compliance is checked by inspection, by the test of 21.1 and by ap @)7 not exceeding 5§ N
by means of a test probe that is similar to test probe B of‘.-'EC hawng a circular stop face
with a diameter of 50 mm, instead of the non-circular fa \(\

QX)IIS test probe

It shall not be possible to touch dangerous moving s,
22 Construction \

22.44 Appliances shall not %Elosure that is shaped or decorated like a toy.
NOTE Examples of such enclosures are those representing animals, characters, persons or scale models.

Compliance is checked by inspection.

24 Components

24.1 Components shall comply with the safety requirements specified in the relevant IEC standards
as far as they reasonably apply.

NOTE 1 Compliance with the IEC standard for the relevant component does not necessarily ensure compliance
with the requirements of this standard.

NOTE 2 Motors are not required to comply with IEC 60034-1.

NOTE 3 Unless otherwise specified, the requirements of Clause 29 of this standard apply between live parts
of components and accessible parts of the appliance.

NOTE 4 Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-metallic
material in components including parts of non-metallic material supporting current-carrying connections inside
components.

Components that have been previously tested and shown to comply with the resistance to fire
requirements in the IEC standard for the relevant component need not be retested provided that

— the severity specified in the component standard is not less than the severity specified in 30.2 of
this standard, and

— unless the preselection alternative is used, the test report for the component states whether it

complied with the IEC standard for the relevant component with or without flame. Flames existing
for a cumulative time not exceeding 2 s during the test are ignored.

If the above two conditions are not satisfied, the component is tested as part of the appliance.

There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Components that have not been previously tested and shown to comply with the IEC standard for the
relevant component are tested according to the requirements of 30.2 of this standard.

Unless components have been previously tested and found to comply with the relevant IEC standard
for the number of cycles specified, they are tested in accordance with 24.1.1 to 24.1.9. For components
mentioned in 24.1.1 to 24.1.9, no additional tests specified in the relevant IEC standard for the
component are necessary other than those specified in 24.1.1 to 24.1.9.
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Components that have not been separately tested and found to comply with the relevant IEC standard
and components that are not marked or not used in accordance with their marking, are tested in
accordance with the conditions occurring in the appliance, the number of samples being that required
by the relevant standard. \

NOTE 5 For automatic controls, marking includes documentation and declaration as specnf:ed CQUQ? of
IEC 60730-1.

Lampholders and starterholders that have not been previously tested andg: compfy with the relevant
IEC standard are tested as a part of the appliance and shall.g l&f omply with the gauging and
interchangeability requirements of the relevant IEC sta f\% er the conditions occurring in the
appliance. Where the relevant IEC standard specifie uging and interchangeability requirements
at elevated temperatures, the temperatures me erg the tests of Clause 11 are used.

There are no additional tests specifj o\ lonally standardized plugs such as those detailed in IEC/
TR 60083 or connectors comw the standard sheets of IEC 60320-1 and IEC 60309, unless they
are specifically mentioned in tiNe Yext of this standard.

When an IEC standard does not exist for a component, there are no additional tests specified.
25 Supply connection and external flexible cords

25.25 Dimensions of the pins and engagement face are to be in accordance with the dimensions of the
relevant plug listed in IEC/TR 60083.

29 Clearances, creepage distances and solid insulation

29.1 Note 5 For appliances intended for use at altitudes exceeding 2 000 m, the altitude correction
factors for clearances specified in Table A.2 of IEC 60664-1 should be taken into account.

Annex |
(normative)

Motors having basic insulation that is inadequate for the
rated voltage of the appliance

19.1.101 The appliance is operated at rated voltage with each of the following fault conditions:
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