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Edition 6.0 2020-09

HOUSEHOLD-AND-SHVHLAR ELEGCTRIGAL-ARPPLIANGES —SAFETY —

Part 1: General requirements

INTERPRETATION SHEET 1

Thig interpretation sheet has been prepared by IEC technicalneommittee 61: Safety of
household and similar electrical appliances.

The text of this Interpretation Sheet is based on the following ‘documents:

Draft Report on voting
61/5999/DISH 61/6009/RVDISH

Full information on the voting for its approval’ean be found in the report on voting indicated in
the [above table.

INTRODUCTION

Edifion 6 of IEC 60335-1:2020 defines and introduces requirements for a detachable
power supply ~part of an appliance. In the document, 24.2 prohibits the use of a pgwer
supply in aflexible cord.

QUESTION:

Does Subclause 24.2 prohibit the use of a detachable power supply part?
ANSWER

No, a "detachable power supply part" is a defined term and is not captured by the term
"power supply" as used in Subclause 24.2.

NOTE A detachable power supply part is captured by the defined term when the output of the power supply
part is detachable from the class Ill construction part of the appliance at:

— the power supply part, or

— the class Il construction part of the appliance.

However, the supply cord (if any) does not have to be detachable from the detachable power supply part.

ICS 13.120; 97.030
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-4: Particular requirements for spin extractors

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization*compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote/internat
0-operation on all questions concerning standardization in the electrical and electronic fields Fo this end|

reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealf
hay participate in this preparatory work. International, governmental and non-goverpmental organizations lia

The formal decisions or agreements of IEC on technical matters express, asngarly as possible, an internat
q
i

interested IEC National Committees.

EFC Publications have the form of recommendations for international' use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made.fo ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for’ the way in which they are used or for
hisinterpretation by any end user.

30O —

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publica

Q) —+ —

ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I4

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

Il users should ensure that they have the\latest edition of this publication.

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

i

ttention is drawn to thesNormative references cited in this publication. Use of the referenced publicatio
indispensable for the correct application of this publication.

BC draws attentiono the possibility that the implementation of this document may involve the use of (a) pater
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in res
thereof. As of_the\date of publication of this document, IEC had not received notice of (a) patent(s), which
He required_to“implement this document. However, implementers are cautioned that this may not represen
latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
rlot be held responsible for identifying any or all such patent rights.

1
g
q
in addition to other activities, IEC publishes International Standards, Technical Specifications,|Technical Replorts,
F
A
n

sing
onal
and

ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Bublication(s)"). Their

with
sing

ith the IEC also participate in this preparation. IEC collaborates closely with the)lnternational Organizatiop for
Standardization (ISO) in accordance with conditions determined by agreement betwWeen the two organizatiofs.

onal

onsensus of opinion on the relevant subjects since each technical committee has representation fromn all

onal
IEC
any

ions

ansparently to the maximum extent possible in their pational and regional publications. Any divergence between

tter.

mity
any

and
e or
and
ions.

s is

t(s).
pect
may
i the
shall

comprehensive content of the Standard.

the

IEC 60335-2-4:2023 EXV includes the content of IEC 60335-2-4:2023, and the references made
to IEC 60335-1:2020.

The specific content of IEC 60335-2-4:2023 is displayed on a blue background.
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IEC 60335-2-4 has been prepared by IEC technical committee 61: Safety of household and

simi

lar electrical appliances. It is an International Standard.

This eighth edition cancels and replaces the seventh edition published in 2021. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

d in

d in

are

its
not

vert

edition:
a) alignment with IEC 60335-1:2020;
b) fonversion of some notes to normative text (20.103, 20.104, 22.101);
c) pddition of test probe 19 for accessibility of live parts and moving parts (8.1.1, 20.2);
d) pddition of accessible surface temperature limits (11.3, 11.8);
e) ppecified operating conditions for battery operated appliances (B.11.1).
The text of this International Standard is based on the following documents;
Draft Report on voting

61/7014/FDIS 61/7078/RVD
Full information on the voting for its approval can be found in“the report on voting indicate
the [above table.
The language used for the development of this International Standard is English.
This document was drafted in accordance with~ISO/IEC Directives, Part 2, and develope
accprdance with ISO/IEC Directives, Part tand ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocss, The main document types developed by IEC
desfribed in greater detail at www.iec.cfi/standardsdev/publications.
A list of all parts of the IEC 60335 series, under the general title: Household and similar
elegtrical appliances — Safety, cah-be found on the IEC website.
Thig part 2 is to be used )in conjunction with the latest edition of IEC 60335-1 and
amendments unless that® edition precludes it; in that case, the latest edition that does
preclude it is used. It.Wwas established on the basis of the sixth edition (2020) of that standard.
NOTE 1 When "Parft 1"is mentioned in this standard, it refers to IEC 60335-1.
Thig part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to con
thaf publication into the IEC standard: Particular requirements for spin extractors.
When.a’particular subclause of Part 1 is not mentioned in this part 2, that subclause applie

b AS

far as is reasonable. When this standard states "addition", "modification" or "replacement",

rele

NOT

vant text in Part 1 is to be adapted accordingly.

E 2 The following numbering system is used:

— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

the

— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOT

E 3 The following print types are used:

— requirements: in roman type;

-t

est specifications: in italic type;

— notes: in small roman type.
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Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and tepting
orgapizations can need a transitional period following publication of a new, amended or revised IEC publicatipn in

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

Itis {he recommendation of the committee that the content of this publication be adopted for implementation natiopally
not garlier than 12 months or later than 36 months from the date of publication.

IMPORTANT - The "colour inside” logo on the cover page of this_Tdocument indicafes
that it contains colours which are considered to be useful for the-correct understanding
of|its contents. Users should therefore print this document using a colour printer.
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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.

Guidance documents concerning the application of the safety requirements for appliances can
be accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments
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constitute a replacement for the normative text in this standard.

lectrical, mechanical, thermal, fire and radiation of appliances when operatedias in nor
taking into account the manufacturer's instructions. It also covers abnormal situations
be expected in practice and takes into account the way in which: ‘electromagn
nomena can affect the safe operation of appliances.

standard takes into account the requirements of IEC 60364 asfapas possible so that th

ever, national wiring rules can differ.

N appliance within the scope of this standard also ingorporates functions that are covgd

as is reasonable. If applicable, the influence of.one function on the other is taken
bunt.

1, Part 1 applies.

E 1 This means that the technical committees responsible for the part 2 standards have determined tha
hecessary to specify particular requirements for the appliance in question over and above the ge
rements.

standard is a product-family standard dealing with the safety of appliances and t3
cedence over horizontahkand generic standards covering the same subject.

E 2 Horizontal pubfications, basic safety publications and group safety publications covering a hazard ar
cable since they lave been taken into consideration when developing the general and particular requirem
e IEC 60335 series of standards.

hppliancethat complies with the text of this standard will not necessarily be considere
ply with-the safety principles of the standard if, when examined and tested, it is foun
e otherfeatures which impair the level of safety covered by these requirements.

oes

standard recognizes the internationally accepted level of protection against hazards sjuch

mal
that
etic

ere

ompatibility with the wiring rules when the appliance is conngcted to the supply mains.

red
as
into

bn a part 2 standard does not include additional requirements to cover hazards dealt with in

it is
heral

kes

b not
ents

d to
d to

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.

NOT

E 3 Standards dealing with non-safety aspects of household appliances are:

IEC standards published by TC 59 concerning methods of measuring performance;

— CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;

— CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters.
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supplied appliances and battery-operated appliances.

Appliances not intended for normal household use but which{nevertheless can be a sourc
danlger to the public, such as spin extractors intended to be used by laymen in shops, in |

ind
are

As
by

accpunt:

Attgntion is drawn to\the fact that:

Thi

2
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-4: Particular requirements for spin extractors

Scope

023

$ part of IEC 60335 deals with the safety of:

stand-alone electric spin extractors, and

and spin extraction

nousehold and similar purposes that have a capacity not exceeding 10,kg of dry cloth
um peripheral speed not exceeding 50 m/s, their rated voltages being not more than 25
single-phase appliances and 480 V for other appliances including direct current (

ustry and on farms and spin extractors for communal use in blocks of flats or in laundere
within the scope of this standard.

ppliances that are encountered by all persons. However, in general, it does not take

persons (including children) whose

» physical, sensory or mental-capabilities; or

p lack of experience and khowledge

prevents them from using,the appliance safely without supervision or instruction;
Children playing with.the appliance.

for applianc¢es’ intended to be used in vehicles or on board ships or aircraft, additi
fequirements can be necessary;

fhe' hational authorities responsible for the protection of labour, the national water su
puthorities and similar authorities.

1ar as is practicable, this standard deals with.tie reasonably foreseeable hazards presented

5pin extractors incorporated in washing machines that have separate containers/for washing

and
oV
DC)

e of
ight
es,

into

bnal

n many*countries, additional requirements are specified by the national health authorifies,

bply

s standard does not apply to:

appliances intended exclusively for industrial purposes;

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

Normative references

the

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60061-1, Lamp caps and holders together with gauges for the control of interchangeability
and safety — Part 1: Lamp caps

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

arily for equipment-type specimens

IEC|60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC|60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady s

IEC| TR 60083, Plugs and socket-outlets for domestic and similar general\use standardize
member countries of IEC

IEC|60085:2007, Electrical insulation — Thermal evaluation and.designation

IEC|60112:2003, Method for the determination of the proofandthe comparative tracking ind
of splid insulating materials
IEC|60112:2003/AMD1:20091

IEC|60127 (all parts), Miniature fuses

IEC| 60227 (all parts), Polyvinyl chloride instifated cables of rated voltages up to and inclu
4500750 V

IEC|60227-5:2011, Polyvinyl chloride' insulated cables of rated voltages up to and inclu
450/750 V — Part 5: Flexible cablés’(cords)

IEC| 60238, Edison screw lampholders

IEC| 60245 (all parts);~Rubber insulated cables — Rated voltages up to and including 450/7§

IEC|60252-1:2040,"AC motor capacitors — Part 1: General — Performance, testing and ratif
Safety requiréments — Guidance for installation and operation
IEC|60252-1:2010/AMD1:20132

O

ks,

fate

d in

ces

ing

ling

ov

g —

bnal

IEC|60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensi

int
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IEC 60320 (all parts), Appliance couplers for household and similar general purposes

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

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

1
2

There exists a consolidated edition 4.1:2009 that includes edition 4 and its Amendment 1.

There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.
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IEC 60320-3, Appliance couplers for household and similar general purposes — Part 3: Standard
sheets and gauges

IEC 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

IEC

60384-14:2013/AMD1:20163

60417, Graphical symbols for use on equipment

IEC]
idern

IEC
IEC
IEC

IEC

IEC
IEC

IEC
Det
con

IEC
Prin

IEC]
Usg

IEC
Cor

IEC

IEC
Glo

IEC
wird

60445:2017, Basic and safety principles for man-machine interface, marking
tification — Identification of equipment terminals, conductor terminations and conduictof

60529:1989, Degrees of protection provided by enclosures (IP Code)
60529:1989/AMD1:1999
60529:1989/AMD2:20134

60584-1, Thermocouples — Part 1: EMF specifications and tolerances

60598-1:2014, Luminaires — Part 1: General requirements and-fests
60598-1:2014/AMD1:20175

60603-11, Connectors for frequencies below 3 MHz for. use with printed boards — Part]
il specification for concentric connectors (dimensions for free connectors and f
nectors)

60664-1:2007, Insulation coordination for eguipment within low-voltage systems — Paf;

ciples, requirements and tests

60664-3:2016, Insulation coordinatioh for equipment within low-voltage systems — Paf

of coating, potting or moulding forgrotection against pollution

60664-4:2005, Insulation coordination for equipment within low-voltage systems — Paf

sideration of high-frequengy voltage stress

60691, Thermal-links ~ Requirements and application guide

and

11:
xed

60695-2-11:2044, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methodls —

v-wire flammability test method for end-products (GWEPT)

606952212, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — G
flammability index (GWFI) test method for materials

ow-

IEC

60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods — G

wire ignition temperature (GWIT) test method for materials

IEC

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

3 There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.

ow-

4  There exists a consolidated edition 2.2:2013 that includes edition 2 and its Amendment 1 and Amendment 2.

5 There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.
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IEC 60695-11-5:2016, 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
IEC

60730-1:2013, Automatic electrical controls — Part 1: General requirements
60730-1:2013/AMD1:20156

IEC 60730-2-8:2018, Automatic electrical controls — Part 2-8: Particular requirements for

eleq

IEC
tem
IEC]

IEC]
Par

IEC]
eleq

IEC
spe

IEC

IEC
Par

IEC]
IEC]
IEC]
for

req

IEC
tech

IEC]
tech

trically operated water valves, including mechanical requirements

60730-2-9:2015, Automatic electrical controls — Part 2-9: Particular requirements
perature sensing controls
60730-2-9:2015/AMD1:20187

ficular requirements for motor-starting relays

60730-2-12:2015, Automatic electrical controls — Part 2-12:Particular requirements
trically operated door locks

60738-1, Thermistors — Directly heated positive température coefficient — Part 1: Gen|
cification

60799, Electrical accessories — Cord sets and interconnection cord sets

60906-1, IEC system of plugs and sockKet-outlets for household and similar purposs
b 1: Plugs and socket-outlets 16 A 250%/.a.c.

60934, Circuit-breakers for equipment (CBE)
60990:2016, Methods of measurement of touch current and protective conductor curre

60999-1:1999, Connecting devices — Electrical copper conductors — Safety requiremsd
screw-type and screwless-type clamping units — Part 1: General requirements and partic|
Llirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

niques ~Electrostatic discharge immunity test

60730-2-10, Automatic electrical controls for household and similar use — Part 2}

for

10:

for

eric

S_

pnts
ular

61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement

niqties — Radiated, radio-frequency, electromagnetic field immunity test

61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurenrent

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

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

6 There exists a consolidated edition 5.1:2015 that includes edition 5 and its Amendment 1.

7 There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

IEC 61000-4-13:2002, 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
|ECr61660-4=13-2002/AMD 12609

IEC|[61000-4-13:2002/AMD2:20158

IEC| 61000-4-34:2005, Electromagnetic compatibility (EMC) — Part 4-34: Testing ahd
measurement techniques — Voltage dips, short interruptions and voltage variations’immunity
testls for equipment with input current more than 16 A per phase
IEC|61000-4-34:2005/AMD1:2009°9

IEC|61032:1997, Protection of persons and equipment by enclosures*Probes for verificatjon
IEC|61058-1:2016, Switches for appliances — Part 1: General requirements
IEC|61058-1-1:2016, Switches for appliances — Part 1-1: Requirements for mechanical switdhes
IEC|61058-1-2:2016, Switches for appliances — Part{132: Requirements for electronic switdhes

IEC|61180, High-voltage test techniques for dow-voltage equipment — Definitions, test [and
protedure requirements, test equipment

IEC|61210, Connecting devices — Flat quick-connect terminations for electrical copper
congductors — Safety requirements

IEC|61558-1:2017, Safety of tnansformers, reactors, power supply units and combinatfons
therneof — Part 1: General requirements and tests

IEC|61558-2-6:2009, Safety of transformers, reactors, power supply units and similar prodlicts
for lsupply voltages ap~to 1 100 V — Part 2-6: Particular requirements and tests for salfety
isolating transformers and power supply units incorporating safety isolating transformers

IEC|61558-2-96:2009, Safety of transformers, reactors, power supply units and similar prodlicts
for supply veltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mjode
power supply units and transformers for switch mode power supply units
IEC|645658-2-16:2009/AMD1:201310

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

IEC 62133-1:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 1: Nickel systems

8 There exists a consolidated edition 1.2:2015 that includes edition 1 and its Amendment 1 and Amendment 2.
9  There exists a consolidated edition 1.1:2009 that includes edition 1 and its Amendment 1.

10 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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IEC 62133-2:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 2: Lithium systems

IEC

IEC

62151, Safety of equipment electrically connected to a telecommunication network

62471:2006, Photobiological safety of lamps and lamp systems

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

IEC]
she

I1ISO

ISO
imp

ISO
1ISO

1ISO
mef]

1ISO

— Magnetic method

ISO
indi

ISO
quid

ISO
arc

ISO|

ISO

62821 (all parts), Electric cables — Halogen-free, low smoke, thermoplastic insujated
athed cables of rated voltages up to and including 450/750 V

178, Plastics — Determination of flexural properties

179-1, Plastics — Determination of Charpy impact properties — Part 1; Non-instrumer
act test

180, Plastics — Determination of Izod impact strength
527 (all parts), Plastics — Determination of tensile propecties

1463, Metallic and oxide coatings — Measurement of coating thickness — Microscop
hod

2178, Non-magnetic coatings on magnetic‘substrates — Measurement of coating thickn

2768-1, General tolerances — Part(1,” Tolerances for linear and angular dimensions with
Vidual tolerance indications

4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: Gen
lance

4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xer
amps

7000, Graphical symbols for use on equipment — Registered symbols

8256, Plastics — Determination of tensile-impact strength

and

nted

ical

ess

jout
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on-
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specimens subjected to a small flame

all

ISO 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimens in

con

3

For

tact with a small-flame ignition source

Terms and definitions

the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

add

resses:
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e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

When the terms "voltage" and "current" are used, they are RMS values, unless otherwise
specified.

When the term "earthing" is used, it means "protective earthing", unless otherwise specified.

3.1 Definitions relating to physical characteristics

3.1/
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

3.183
working voltage
maximum voltage to which the part under consideration is_subjected when the appliancg is
supplied at its rated voltage and operating under normal operation, with controls jand
swifching devices positioned so as to maximize the value

Note 1 to entry:  Working voltage takes into account resonant)veltages.
Note 2 to entry: When deducing the working voltage, the‘effect of transient voltages is ignored.

3.1/4
rated power input
power input assigned to the appliance by the manufacturer

Note 1 to entry: If no power input is assigned to the appliance, the rated power input for heating appliancesg and
compined appliances is the power input measured when the appliance is supplied at rated voltage and operated
undgr normal operation.

3.15
rated power input range
power input range assigned to the appliance by the manufacturer, expressed by its lower and
uppler limits

3.1)6
rated current
curfent @ssigned to the appliance by the manufacturer

Note 1 to entry: If no current is assigned to the appliance, the rated current is 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


http://www.electropedia.org/
http://www.iso.org/obp
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3.1.9
normal operation
operation of the appliance under the following conditions:

The drum is filled with textile material having a mass in the dry condition equal to the maximum
mass specified in the instructions. The textile material consists of pre-washed double hemmed
cotton sheets having dimensions of approximately 700 mm x 700 mm and a specific mass
between 140 g/m?2 and 175 g/mZ2 in the dry condition. It is saturated with water before being
evenly distributed in the drum.

Appliances operated with integral batteries or separable batteries not disconnected from the
appfiance for charging purposes:

— the battery that is fully discharged is charged with the battery-operated appliahce
berforming its intended function, if allowed by the construction of the appliance;

— the battery that is fully discharged is charged without the battery-operated appliance
performing its intended function

Notel 1 to entry: Operation of a battery-operated appliance to perform its intended function is considered to be
normal operation.

3.1010

rated impulse voltage
voltage derived from the rated voltage and the overvoltage category of the appliance,
characterizing the specified withstand capability of its insulatienh against transient overvoltages

3111
dangerous malfunction
unintended operation of the appliance that may impair safety

3.1112

out|et load
load that can be connected to appliance outlets accessible to the user and socket-ouflets
accessible to the user

Noteg 1 to entry: Outlets with a voltage-not exceeding SELV are not considered to be an appliance outlet.
3.2| Definitions relating.to' means of connection

3.2
supply leads
set |of wires intended for connecting the appliance to fixed wiring and accommodated i|n a
compartment within or attached to the appliance

3.2)2
intgrconnection 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 1 to entry: 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.

Note 2 to entry: The output cord from a charging system or a detachable power supply part is an
interconnection cord.

3.2.3
supply cord
flexible cord, for supply purposes, that is fixed to the appliance

3.2.4
type X attachment
method of attachment of the supply cord such that it can easily be replaced
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Note 1 to entry: The supply cord may be specially prepared and only available from the manufacturer or its service
agent. A specially prepared cord may include a part of the appliance.

3.2.5

type Y attachment

method of attachment of the supply cord such that any replacement is intended to be made by
the manufacturer, its service agent or similar qualified person

3.2.6

type Z attachment
method of attachment of the supply cord such that it cannot be replaced without breaking or
desfroying the apphance

3.3| Definitions relating to protection against electric shock

3.3/
basfic insulation
insylation applied to live parts to provide basic protection against electric shock

3.312
supplementary insulation
independent insulation applied in addition to basic insulation, imyorder to provide protection
agalinst electric shock in the event of a failure of basic insulation

3.33
doyble insulation
insylation system comprising both basic insulatiomand supplementary insulation

3.34
reinforced insulation
single insulation applied to live parts, that provides a degree of protection against ele¢tric
shofk equivalent to double insulation_under the conditions specified in this standard

Note 1 to entry: It is not implied that the insulation is one homogeneous piece. The insulation may comprise seyeral
layefs which cannot be tested singly as, supplementary insulation or basic insulation.

3.3/5
fungtional insulation
insylation between conductive parts of different potential which is necessary only for the prgper
fungtioning of the appliance

3.3/6
protective impedance
impgedanceseconnected 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 1 to entry: 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

appliance in which protection against electric shock does not rely on basic insulation only but
which includes an additional safety precaution, in that conductive accessible parts are
connected to the protective earthing conductor in the fixed wiring of the installation in such a
way-that conductive accessible parts cannot become live in the event of a failure of the basic

insulation

Notg 1 to entry: This provision includes a protective earthing conductor in the supply cord.

3.3J10

class Il appliance
appliance in which protection against electric shock does not rely on basie insulation only|but
in which additional safety precautions are provided, such as double insulation or reinforced
instilation, there being no provision for protective earthing or réliahce upon installation
confditions

Notg 1 to entry: Such an appliance may be of one of the following types:

— Bn appliance having a durable and substantially continuous enclosure.of insulating material which envelogs 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-
bncased class Il appliance;

— Bn appliance having a substantially continuous metal .en€losure, in which double insulation or reinforced
nsulation is used throughout; such an appliance is called a metal-encased class Il appliance;

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

Note 2 to entry: The enclosure of an insulationzencased class Il appliance may form a part or the whole of the
supplementary insulation or of the reinforcediinsulation.

Note 3 to entry: Class Il appliances may.incorporate an earth for functional purposes.

3.311

class Il construction
par{ of an appliance foruwhich protection against electric shock relies upon double insulation
or reinforced insulation

3.312

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

Notel1 10 entry: Basic insulation may be required in addition to supply at SELV. Referto 8 1.4

Note 2 to entry: Class Ill appliances may incorporate an earth for functional purposes.

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 1 to entry: Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.

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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creepage distance
shortest distance along the surface of insulation between two conductive parts or between a

con

3.4
3.4.

ductive part and the accessible surface

Definitions relating to extra-low voltage

1

extra-low voltage
voltage supplied from a source within the appliance that does not exceed 50 V between

con
sup

3.4,

safety extra-low voltage

volt
fungd

Notg
isol3

or rdinforced insulation requirements.

Note
supg

Note

3.4,

safety isolating transformer

tran
insu
tos

3.4,
pro
eart
circ
doy

Note

Note
3.5

3.5.
por|
app

uctors and between conductors and earth or functional earth when the applianc

023

e is

plied at rated voltage

2

nge not exceeding 42V between conductors and between conductorsh.and earth
tional earth, the no-load voltage not exceeding 50 V

1 to entry: When safety extra-low voltage is obtained from the supply mainsit/is to be through a sa
ting transformer or a convertor with separate windings, the insulation of which gomplies with double insulg

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

4
tective extra-low voltage circuit

hed circuit operating at extra-low voltage that is separated from other circuits, ex
uits operating at safety extra-low voltage, by basic insulation and protective screen
ble insulation or reinfoerced insulation

1 to entry: Protective.screening is the separation of circuits from live parts by means of an earthed scre
2 to entry: A protective extra-low voltage circuit is also known as a PELV circuit.
Definitions relating to types of appliances

1

or

fety
tion

2 to entry: The voltage limits specified are based on the assumption that the safety isolating transformler is
lied at its rated voltage.

3 to entry: Safety extra-low voltage is also known as SELV.

3

an
ded

tept
ing,

en.

fable appliance

app

3.5.

liance that is intended to be moved while in operation or an appliance, other than a fi|xed

ftrance, taving a mass fess tham 18 kg

2

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

3.5.

3

stationary appliance

fixe

3.5.
fixe

d appliance or an appliance which is not a portable appliance

4
d 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
similar location

na

3.5.6
heating appliance
appliance incorporating heating elements but without any motor

3.5.7
motor-operated—apptiance

appliance incorporating motors but without any heating element

Note 1 to entry: Magnetically driven appliances are considered to be motor-operated appliances.

3.58
combined appliance
appliance incorporating heating elements and motors

3.59
battery-operated appliance
appliance deriving its energy from batteries enabling the appliance to perform its intended
fungtion without a supply connection

Noteg 1 to entry: A battery-operated appliance can have a supply connection.
3.6| Definitions relating to parts of an appliance

3.6]1
non-detachable part
par{ that can only be removed or openedxwith the aid of a tool or part that fulfils the tegqt of
22.11

3.6.2
detachable part
parf that can be removed or opened without the aid of a tool, part that is removed or opened in
accprdance with the instructions for use, even if a tool is needed for removal, or part that does
not [fulfil the test of 22.14

Note 1 to entry: If forjnstallation purposes a part has to be removed, this part is not considered to be a detachjable
part|even if the instructions state that it is to be removed.

Notg 2 to entry: S\Components that can be removed without the aid of a tool are considered to be detachable pfarts.

Note 3 to eftry: If a part has to be removed solely to discard a battery before scrapping the appliance, this part is
not gongidered to be a detachable part even if the instructions state that it is to be removed.

3.6.3
accessible part

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

Note 1 to entry: 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 to entry: Parts, accessible or not, complying with 8.1.4 are not considered to be live parts.
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Note 2 to entry: A PEN conductor is a protective earthed neutral conductor combining the functions of both a
protective conductor and a neutral conductor.

Note 3 to entry: Parts, whether they are accessible parts or not, of battery-operated appliances and batteries
not exceeding the electrical limits of B.22.3 and B.22.4, are not considered to be live parts.

3.6.5

tool

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

3.6.6

staII part
par{, where each surface lies completely within a circle of 15 mm diameter, or part where-some
of the surface lies outside a 15 mm diameter circle but in such a way that it is not péssible to
fit g circle of 8 mm diameter on any of the surfaces

Note 1 to entry: A part that is too small to grip and at the same time to be able to apply thetglow-wire tip is shown
in example A in Figure 5. A part that is large enough to grip but that is too small to be able-to-apply the glow-wife tip
is shown in example B in Figure 5. A part that is not a small part is shown in example C in/Figure 5.

3.6J7
detachable power supply part
par{ of the appliance the output of which is intended to be~detachable from the class Il
construction part of the appliance

Notgd 1 to entry: Means of detachment are a flexible cord and,sconnector or an appliance outlet fitted tq the
detalchable power supply part.

3.6.8
cell
basjc functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals,
and| usually separators that is a source of. electric energy obtained by direct conversion of
chemical energy

[SOURCE: IEC 60050-482:2004, 482-01-01]

3.6
battery
asspmbly of one or more cells ready for use as a source of electrical energy, characterised by
its yoltage, size, terminalarrangement, capacity and rate capability

Note 1 to entry: A detachable battery and separable battery have an enclosure that is equivalent in propertigs to
that pof the applian¢e.itself, but integral batteries may have no enclosure or an enclosure less substantial than| that
of the appliancef.as-they are protected by the enclosure of the appliance.

3.610

detachable battery
recrrargeable battery in an enclosure separate from the battery-operated appliance, intended
for use with specific appliances and intended to be removed from the appliance for charging
purposes

Note 1 to entry: A standard automotive battery is not considered a detachable battery.

Note 2 to entry: A detachable battery is not considered a battery that is replaceable.

3.6.11

separable battery

battery contained in an enclosure separate from the battery-operated appliance, intended for
use with specific appliances and connected to the appliance by a cord external to the enclosure
of the appliance

Note 1 to entry: A standard automotive battery is not considered a separable battery.
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2 to entry: A separable battery is not considered a battery that is replaceable.
12

integral battery
battery contained within the battery-operated appliance and not removed from the appliance
for charging purposes

Note 1 to entry: A battery that is only to be removed from the battery-operated appliance for disposal or recycling

is still considered to be an integral battery.

3.7 Definitions relating to safety components

3.7

thermostat

temjperature-sensing device, the operating temperature of which may be eitherd{fixeg
adjustable and which during normal operation keeps the temperature of the controlled
between certain limits by automatically opening and closing a circuit

3.7)2

temperature limiter

temjperature-sensing device, the operating temperature of whichymay be either fixed
adjystable and which during normal operation operates by opeping or closing a circuit w
the temperature of the controlled part reaches a pre-determined value

Notel 1 to entry: A temperature limiter does not make the reverse operation during the normal duty cycle o]
appllance. It may or may not require manual resetting.

3.73

thermal cut-out

dev

automatically opening the circuit, or by reducing the current, and is constructed so tha

sett

3.7,
self
the
has

3.7.
non
the
ord¢

Note

3.7,
pro

ce which during abnormal operation limits\\the temperature of the controlled part

ng cannot be altered by the user

4
-resetting thermal cut-out

or
part

or
hen

f the

its

'mal cut-out that automatically restores the current after the relevant part of the appliance

cooled down sufficiently

5
-self-resetting thermal cut-out

'mal cut-out that.-requires a manual operation for resetting, or replacement of a par
pr to restore the-current

1 to entry: y Manual operation includes disconnection of the appliance from the supply mains.

6
tective device

dev

Te, theoperatiomof wihichprevents—a tazardous—situatiomumnder —abrormmat—opera

conditions

3.7.

7

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

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 1 to entry: Such a part may be a replaceable component, such as a resistor or a capacitor, or a part
component to be replaced, such as a thermal link that is not an accessible part incorporated in a motor.

tion

of a
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3.8 Definitions relating to miscellaneous matters

3.8.1

all-pole disconnection

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

Note 1 to entry: For multi-phase appliances, the neutral conductor is not considered to be a supply conductor.

3.8.2

off position
staljle position of a switching device in which the circuit controlled by the switch is disconneg¢ted
its supply or, for electronic disconnection, the circuit is de-energized

1 to entry: The off position does not imply an all-pole disconnection.

visibly glowing heating element
healting element that is partly or completely visible from the outside of the appliance and has a
temperature of at least 650 °C when the appliance has been operated under normal operation
at rated power input until steady conditions have been established

3.8.
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 igstructions for use, or marked on the appliance, that
the [user is intended to perform

3.8.6
room temperature
ambient temperature specified-in the general conditions for the tests

Note 1 to entry: The ambient temperature is specified in 5.7.
3.9| Definitions rélating to electronic circuits

3.9
ele¢tronic component
par{ in which_conduction is achieved principally by electrons moving through a vacuum, gap or
senjiconductor

Noted—+te-entry+—Neon-indicators—are-hot-considered-to-bo-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 1 to entry: Parts of the circuit may also be used for functional purposes.
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3.10 Definitions relating to battery charging and discharging

3.10.1
battery system
system that includes a battery, charging system and the battery-operated appliance

Note 1 to entry: The battery system, including interfaces, may contain more than one battery and charging

system.

3.10.2
charging system

circpitry thratcharges—anmdmaintaimsthestate of chrarge of thebattery

Noteg 1 to entry: Parts of the charging system may perform other functions such as charge balancing{and mg
sepdrately enclosed.

3.10.3
specified operating region for charging

y be

region during charging in which a cell operates within its voltage and currentrange as specified

by the cell manufacturer

Notel 1 to entry: An example of a specified operating region of a lithium-ion‘cell during charging is sho
Figufe 14.

3.10.4
upper limit charging voltage
highest charging voltage in the specified operating region for charging

3.10.5

veniting

condition intended by design that occurs whep a*cell provides a controlled release of exces
internal pressure without expulsion of majof. components of the cell

3.10.6
fully charged
at the maximum state of charge

Notel 1 to entry: For cells and batteries that are rechargeable, this is the maximum state of charge permittg
the ¢harging system.

Note 2 to entry: The maximum state of charge for non-rechargeable batteries and batteries that are rechargg
is specified in the artifiCial~Source characteristics of Table B.1.

3.10.7
fully discharged
disgharged at a steady rate of current to attain, at 5 h of steady discharge (Cg rate), or

fastest discharge rate allowed by the cell manufacturer or battery manufacturer if it is slo

sive

d by

able

the
wer

than the Cc rate, until

— discharge terminates due to operation of discharge termination circuitry; or

— the battery (or cell) reaches a total voltage with an average voltage per cell equal to

the

end-of-discharge voltage for the cell chemistry being used, unless a different end of

discharge voltage is specified by the cell manufacturer

Note 1 to entry: Examples of the end-of-discharge voltages for fully discharged common cell chemistries are

typically
— 0,9 V/cell for nickel cadmium;
— 0,9 V/cell for nickel metal-hydride;
- 1,75 V/cell for lead-acid;
- 2,5 V/cell for lithium iron-phosphate;
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— 3,0 V/cell for lithium cobalt-oxide.
3.11 Definitions relating to remote functionality

3.11.1
entity
person, device, appliance, product, or service that interacts with an appliance

3.11.2
message
data which is transmitted from a sender (data source) to one or more receivers (data sink)

3.11.3

pullic network
network carrying digital data or analogue signals or both where access to the data and signals
is npt restricted by the physical space within the household or similar use envirenment of|the
appliance

Note 1 to entry: Determination of confinement to the physical space includes consideration of the network’s range
of cqmmunication, configuration, or construction.

For fhe purposes of this standard, examples of public networks include but are-not limited to:

- PAN (personal area network);

- LAN (local area network) connected devices which may or may notbe connected to a gateway,
- PLC (power line communication);

- SRD (short range devices);

- WAN (wide area network);

For the purposes of this standard, examples of networks which are not considered as being public networks inglude
but gre not limited to:

—  NFC (near field communication);

- optical communication with line of sight-(infra-red rays or visual rays);

- hardwired configurations constructed, of physical media;

without connection to a public network.

3.11.4

remote communication
transmission of data between the appliance and an entity that can be initiated out of sight of
the |appliance, using ‘communication means such as radio wave modulation, sound wave
modulation or bus‘systems

Notel 1 to entry: Examples of transmission of data includes but are not limited to remote monitoring, software
downloading+or_control parameter modifications.

Note 2 to'entry: Transmission of data can be one-way (simplex) or two-way (duplex).

3115
remote operation
control of an appliance by remote communication

Note 1 to entry: Remote communication that results in a change of appliance operation, such as change of
rotational speed, temperature, spatial movement, start/stop of the intended function, is considered remote operation.
It is possible to have remote communication that does not lead to remote operation.

Note 2 to entry: A line of sight infra-red signal by itself is not considered one used for remote operation.
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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.

5 [Generaleconditionsforthetests

Unless otherwise specified, the tests are carried out in accordance with this clause.

5.1 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

5.2| The tests are carried out on a single appliance that shall withstand all the relevant tgsts.
However, the tests of Clauses 12, 20, 22 (except 22.10, 22.11 and-22:18) to 26, 28, 30 ang 31
may be carried out on separate appliances. The test of 22.3 is carried out on a new appliance.

If am intentionally weak part becomes open circuit during thétests of Clause 19, an additipnal
appliance may be needed.

The testing of components may require the submission of additional samples of tHese
conyjponents.

If tHe test of normative Annex C has to be carried out, six samples of the motor are needed.
If tHe test of normative Annex D has tozbe carried out, an additional appliance may be used.
If tHe tests of normative Annex G“are carried out, four additional transformers are needed.

If tHe tests of normative Arinex H are carried out, three switches or three additional appliarices
are|needed.

NOTE Additional samplées‘can be required if the appliance has to be tested under different conditions, for exajnple
if it gan be supplied with-different voltages.

The cumulative-stress resulting from successive tests on electronic circuits shall be avoiged.
It may besnecessary to replace components or to use additional samples. The numbefy of
addjitional;samples shall be kept to a minimum by an evaluation of the relevant electrqnic
cirguits,

If an appliance has to be dismantled in order to carry out a test, care shall 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.

The tests of 21.101, 21.102 and 22.101 shall be carried out on the same appliance as that used
for the test of Clause 18.

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
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Clause 14, 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.

The tests of 21.101 and 21.102 are carried out before the test of Clause 18. The test of 22.101
is carried out after the test of Clause 18.

5.4 When testing appliances that are also supplied by other energies such as gas, the
infljence 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
devfces adjusted to their most unfavourable setting, if the setting can be altered by the usqr.

If the adjusting means of the control is accessible without the aid’ef a tool, this subclquse
applies whether the setting can be altered by hand or with the gid)of a tool. If the adjusfting
means is not accessible without the aid of a tool and if the settingis not intended to be altgred
by the user, this subclause does not apply.

NOT[E Adequate sealing is regarded as preventing alteration of the setting by the user.

For|appliances fitted with a voltage selector switch\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 temperature of
20 |C +5 °C.

If the temperature attained by amy part is limited by a temperature sensitive device dr is
infljenced by the temperature at which a change of state occurs, for example when water bgils,
the [ambient temperature is maintained at 23 °C + 2 °C in case of doubt.

5.8| Test conditions ‘relating to frequency and voltage

5.8.1 Appliances for alternating current (AC) only are tested with AC at rated frequency,
and those for ACvand DC are tested at the more unfavourable supply.

Appliances\for AC that are not marked with rated frequency or are marked with a rqted
frequency. range of 50 Hz to 60 Hz are tested with either 50 Hz or 60 Hz, whichever is|the
morne gnfavourable.

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 multiplied 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.
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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. 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

~

— [he upper limit of the rated power input range multiplied by this factor, if greater than

’

— the lower limit of the rated power input range multiplied by this factor, if smaller'than |.

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

5.84 For appliances marked with a rated voltage range and ‘rated power input
corfesponding to the mean of the rated voltage range, when it is specified that the power ipput
is egual 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 rapge
multiplied by this factor, if greater than 1;
— [he calculated power input corresponding to the lower limit of the rated voltage rahge
multiplied by this factor, if smaller than 1.

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

5.9| When alternative heating elements oraccessories are made available by the appliance
manufacturer, the appliance is tested with those elements or accessories which give the most
unfavourable results.

5.10 The tests are carried out-on the appliance as supplied. However, an appliance
conptructed as a single appliapce but supplied in a number of units is tested after assembly in
accprdance with the instructions provided with the appliance.

A class lll construction part of the appliance is tested connected to its detachable power
supply part taking.-into account the instructions provided with the appliance.

Buijt-in appliances and fixed appliances are installed in accordance with the instructions
provided withythe appliance before testing.

If batteries intended for use with the appliance use metal-ion chemistry, the manufacturer or
res;EQngiQ/g agent shall provide the following information for each type of battery

— end-of-discharge voltage;

— upper limit charging voltage, for batteries comprising series connected cells;
— rated capacity of the battery (Cg Ah).
If cells intended for use with the appliance use metal-ion chemistry, the manufacturer or

responsible agent shall provide the specified operating region for charging for each type of
cell.
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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
rapidty-imcreased-tothevatue nmecessary togivethe-power-mput reguired-fortherefevant 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 {nput
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 powerinput.

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 anlintermediate metal part that is earthed,
such parts are checked for compliance with the appropriate requirements specified for clags Il
construction.

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

NOTE Guidance is given in informative” Annex P for enhanced requirements that can be used to ensurg an
accgptable level of protection against glectrical and thermal hazards for particular types of appliances used in an
instgllation without a protective earthing conductor in countries that have tropical climates.

5.1% If appliances have parts operating at safety extra-low voltage, such parts are chegked
for compliance with thevappropriate requirements specified for class Ill construction.

5.16 When testing electronic circuits, the supply is to be free from perturbations from
external sourc€s that can influence the results of the tests.

5.1 Battery-operated appliances and remote controls containing batteries are testefl in
accprdance with normative Annex B.

Battery-operated appliances having a functional earth connection or a supply connection are
tested in accordance with the relevant clauses of the main part of this standard and normative
Annex B.

NOTE A supply connection can include a mains connection.

Battery-operated appliances having a supply connection are considered dual supply
appliances. Dual supply appliances are regarded as battery-operated appliances when
deriving their energy from batteries.

Separable batteries and detachable batteries for battery-operated appliances are tested in
accordance with normative Annex B.
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5.18 To condition batteries that are rechargeable, the batteries shall be fully discharged
and then fully charged in accordance with the appliance manufacturer’s instructions. The
sequence shall be repeated at least 2 h after the battery was charged.

For batteries where there is a series arrangement of parallel clusters of cells, the cluster shall
be treated as a single cell for those tests that require altering the amount of charge on a single

cell

prior to conducting the test.

5.19 Measurements of cell voltages or battery voltages shall be made using a single pole
resistive-capacitive low pass filter with a -3 dB roll off frequency of 5 kHz + 0,5 kHz. To

deté
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5.20 If linear and angular dimensions are specified without a tolerance, ISO 2768-
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hge shall be measured with a tolerance of 1 %.

bn measuring cell voltages or battery voltages, the peak value of any superimpesed rif
beding 10 % of the average value shall be included. Transient voltages are~ignored, 3
temporary increase of voltage, for example, after the battery is removed front the charg
tem.

icable.
Probes are applied with a force not exceeding 1 N.

P If a component or part of the appliance has both ‘@ self-resetting feature and a n
-resetting feature and if the non-self-resetting feature is not required in order to con
this standard, then appliances incorporating such“a component or part shall be tested
non-self-resetting feature rendered inoperative.

Classification
Appliances shall be class I, class Il or class Ill.

N appliance consists of a part of class Ill construction and a detachable power suj
t, the complete applianceis classified as a class | appliance or class Il applianc
brdance with the classification applicable to its detachable power supply part.

hpliance is checKed*by inspection and by the relevant tests.

Appliances 'shall have the appropriate degree of protection against harmful ingres

er.

liances shall be at least IPX4.

pred

bple
uch
ing

on-

hply
with

ply
in

\’4

Compliance is checked by inspection and by the relevant tests.

NOTE The degrees of protection against harmful ingress of water are given in IEC 60529:1989 including
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

7

7.1

Marking and instructions

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;
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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 IPXO0;

symbol IEC 60417-5180 (2003-02), for class Ill 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.

NOT Ltk L H L &l Fa taal o HS &l I 1™ bt l 4 ko HA N l d
H-the-appheneetsmarked-withrated-pressore—thewnitsusedeanbe barsbuterly-togetherwith-pasesats an

placed in brackets.

Appliance outlets accessible to the user and socket-outlets accessible to the user;

— Ihat are incorporated in appliances connected to the supply mains; and
— that operate at rated voltage

sha|l be marked with their outlet load in watts or amperes.

Appliances intended to be supplied from a detachable power supply part for the purposefs of
recharging the battery shall be marked with symbol ISO 700040790 (2004-01). They shall also
be marked with symbol IEC 60417-6181 (2016-01) and the{model or type reference of|the
detachable power supply part or with the substance of thie following:
|Use only with <model or type reference> supply yunit

Claps Il appliances and class lll 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| for
conpection of an appliance to .the water mains shall be marked with symbol
IEC|60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.

Compliance is checked by inspection.

7.2| Stationary appliances for multiple supply shall be marked with the substance of|the
follawing:

Warning: Before obtaining access to terminals, all supply circuits must be disconnected

Thig warning shall be placed in the vicinity of the terminal cover.

Complidance is checked by inspection.

7.3 Appliances having a range of rated values and which can be operated without adjusiment
throughout the range shall be marked with the lower and upper limits of the range separated by
a hyphen.

NOTE 1 Example: 115V — 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 oblique
stroke. This requirement is also applicable to appliances with provision for connection to both
single-phase and multi-phase supplies.

NOTE 2 Example: 115/230 V: The appliance is only suitable for the marked values (an appliance with a selector
switch).
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NOTE 3 Example: 230 V ~/400 V 3N~.: The appﬂence is only suitable for the voltage values indicated, 230 V~
being for single-phase, AC operation and 400 V 3N  for three-phase, AC 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.

The wiring diagram may be on the inside of a cover that has to be removed to connéct|the
supply conductors. It shall not 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) 6ne or more rgted
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:

—1— [symbol IEC 60417-5031 direct current
(2002-10)]
~L [symbol IEC 60417-5032 alternating current
(2002-10)]
3N\ [symbol IEC60417-5032-1 three-phase alternating current
(20021031
3N "\~ [symbol IEC 60417-5032-2 three-phase alternating current with neutral
(2002-10)]

—g==C > [symbol IEC 60417-5016
(2002-10)]

fuse-link

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

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

@ [symbol IEC 60417-5019 protective earth
(2006-08)]
[symbol IEC 60417-5018 functional earthing
FE (2011-07)]
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@ [symbol IEC 60417-5172 class Il equipment
(2003-02)]

@ [symbol IEC 60417-5012 Lamp

~A (2002-10)]

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

[symbol ISO 7000-0434A Caution
I (2004-01)]
- [symbol ISO 7000-0790 read operator's manual
[ ] (2004-01)]
[symbol IEC 60417-5021 Equipotentiality
Y (2002-10)]
[symbol IEC 60417-5036 dangerous voltage
6 (2002-10)]
[symbol IEC 60417-5180 Class lIbappliance
[T (2003-02)]
[symbol IEC 60417-6181 detachable power supply part
DL (2016-01)]

The symbol for nature of supply shallbe placed next to the marking for rated voltage.

The symbol for class Il appliances shall be placed so that it will be obvious that it is a pa

the

Uni
sys

technical information andys unlikely to be confused with any other marking.

s of physical quanrtities and their symbols shall be those of the international standard
em.

Additional symbols are allowed provided that they do not give rise to misunderstanding.

Symbols_specified in IEC 60417 and ISO 7000 may be used.

Corn

7.7

con

hplignce is checked by inspection.

't of

zed

Appliances to be connected to more than two supply conductors and appliances for
multiple supply shall have a connection diagram fixed to them, unless the correct mode of

nection is obvious.

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; or

— marked in words.

The

connection diagram may be the wiring diagram referred to in 7.4.

Compliance is checked by inspection.
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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
opefated shall be marked or placed so as to indicate clearly which part of the appliance Jhey
confrol. Indications used for this purpose shall, wherever practicable, be -éomprehensible
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 dontrols on all appliances shall be indicated by figures, letters or other visual means. This
reqlirement 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
withh other numbers so that it does not give rise to confusion with the indication of the| off
position. The figure 0 may be used on a.digital programming keyboard.

If the off position is only indicated-by letters, the word "off" shall be used.
Compliance is checked by inspection.

7.11 Controls intended.to be adjusted during installation or in normal use shall be provided
with an indication forthe direction of adjustment.

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

Complianc€g is'checked by inspection.

7.12 dnstructions shall be provided in hard copy form with the appliance so that the appliﬂnce
canlbe used safely

Instructions may be marked on the appliance as long as they are visible in normal use.

NOTE If the instructions are marked on the appliance they are considered to be provided in hard copy form.

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

The instructions shall state the substance 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
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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.

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

The instructions for class lll 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 pattery-operated—apptiances—ifthebatterys—=aprimary batteryor—secondarytbattery

charged outside of the appliance.

For|appliances intended for use at altitudes exceeding 2 000 m, the maximum alfitude of [use
sha|l be stated.

The instructions for appliances incorporating a functional earth shall state-the'substance of|the
follgwing:

This appliance incorporates an earth connection for functional purposes.

For|appliances intended to be connected to a supply for the purposes of recharging the battery,
the finstructions shall state the substance of the following:

WARNING: Use only an external supply with the, following specifications: <voltage fand
hature of supply> <power / current of supply>

For|appliances intended to be supplied from a detachable power supply part for the purpdses
of recharging the battery, the type reference ©ofithe detachable power supply part shal| be
stated along with the substance of the following:

WARNING: Only use the supply unit provided with this appliance.

For|appliances intended for use with-batteries that use metal-ion chemistries, the instructions
shall state the normal temperature‘range for charging the battery.

If the symbol for detachable power supply part is used, its meaning shall be explained.

The instructions shallispecify the maximum mass of dry cloth in kilograms to be used in|the
appliance.

Compliance ischecked by inspection.

7.12.1 Af\it is necessary to take precautions during installation of the appliance, approprjiate
detzlails shall be given.

If an appliance is intended to be permanently connected to the water mains and not connected
by a hose-set, this shall be stated.

For appliances marked with different rated voltages or different rated frequencies (separated
by a /), instructions shall be included to indicate to the user or installer what action must be
taken to adjust the appliance for operation at the required rated voltage or rated frequency.

If the label specified in 7.101 is supplied with the appliance, the installation instructions shall
state that it has to be permanently fixed to the wall close to the appliance.

For appliances intended for communal use in blocks of flats, and having an interlock system
that has to be energized in order to release the lid, the installation instructions shall state that
a device for switching off the appliance automatically is not to be installed in the supply circuit.
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Compliance is checked by inspection.

7.12.2

If a stationary appliance is not fitted with a supply cord and a plug, or with other

means for disconnection from 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.

7.13
the

duri
prof

Cor

7.11
folld

Corl

7.1%
inst

For
follg

.3 If the insulation of the fixed wiring supplying an appliance for permanent connectio
supply mains can come into contact with parts having temperature rise exceeding5
ng the test of Clause 11, the instructions shall state that the fixed wiring insulatioly mus
ected, for example, by insulating sleeving having an appropriate temperature rating.

npliance is checked by inspection and during the test of Clause 11.

P.4 The instructions for built-in appliances shall include information with regard to
wing:
dimensions of the space to be provided for the appliance;

dimensions and position of the means for supporting and fixing the appliance within
space;

minimum distances between the various parts of the/appliance and the surrounding struc
minimum dimensions of ventilating openings and their correct arrangement;

connection of the appliance to the supply mains and the interconnection of any sepa
components;

necessity to allow disconnection of thelappliance from the supply after installation, un
he appliance incorporates a switchy complying with 24.3. The disconnection may
achieved by having the plug accessible or by incorporating a switch in the fixed wirin
accordance with the wiring rules.

hpliance is checked by inspegtion.

p.5 For appliances -with type X attachment having a specially prepared cord,
Fuctions shall containrthe substance of the following:

from the manufacturer or its service agent.

appliances with type Y attachment, the instructions shall contain the substance of
wing:

n to
0K
t be

the

this

ure;

rate

ess
be

g in

the

If the supply cord is damaged, it must be replaced by a special cord or assembly available

the

ent

If\the supply cord is damaged, it must be replaced by the manufacturer, its service ag

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.

If a cord set is required to be provided with the appliance according to Subclause 22.58, the
instructions shall contain the substance of the following:

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

the
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Compliance is checked by inspection.

7.12.6 If a non-self-resetting thermal cut-out is required in order to comply with
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:

023

this

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, s
as a timer, or connected to a circuit that is regularly switched on and off by
utility

uch
the
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hpliance is checked by inspection.

p.7 The instructions for fixed appliances shall state how the appliance is torhefixed t
port. The method of fixing stated is not to depend on the use of adhesives\since they
considered to be a reliable fixing means.

hpliance is checked by inspection.

p.8 The instructions for appliances connected to the water mains shall state:

fhe maximum inlet water pressure, in pascals;

bf the appliance.

e that the new hose-sets supplied with the appliance are to be used and that old hose-
uld not be reused.

hpliance is checked by inspection.

.9 For each language, the instructions specified in 7.12 and from 7.12.1 to 7.12.8 §
n hard copy form and shall appear together before any other instructions supplied with
liance. Alternatively, thesecdinstructions may be supplied with the appliance separately f
functional use booklet. They may follow the description of the appliance that identifies pa
bllow the drawings/sketches common to the languages of the instructions.

ddition, instructions shall also be available in an alternative format such as on a websit
equest from the-user in a format such as a DVD.

hpliance IS checked by inspection.

8 {Instructions and other text required by this standard shall be written in an off

D its
are

he minimum inlet water pressure, in pascals, if this isinecessary for the correct operation

instructions for appliances connected to the Wwater mains by detachable hose-sets ghall

sets

hall
the
rom
rts,

e or

cial

landquage of the country in which the appliance is to be sold
~J =4 J T

Compliance is checked by inspection.

7.14 The markings required by this standard shall be clearly legible.

The signal words WARNING, CAUTION, DANGER if in the Latin alphabet shall be in uppercase

hav

ing 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.
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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 alphabet.

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.

The markings required by this standard shall be durable. On containers that are likeély-tq be
cleaned frequently, the markings shall not be by means of paint or enamel, other thanvitreous
enamel.

Compliance is checked by inspection, by measurement and by rubbing the marking by hand for
15 $ 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 aliphaticrsolvent hexane.

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

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

Marnkings on the appliance shall be clearly discernible/from the outside of the appliance byt if
necessary after removal of a cover. For portable;appliances, it shall be possible to removg or
open this cover without the aid of a tool.

For| stationary appliances, at least the“hame or trademark or identification mark of|the
manufacturer or responsible vendor andithe model or type reference shall be visible when|the
appliance is installed as in normal usé.“These markings may be beneath a detachable coyer.
Other markings may be beneath @a cover only if they are near to the terminals. For fixed
appliances, this requirement applies after the appliance has been installed according to|the
instfuctions provided with the appliance.

Indications for switchesvand controls shall be placed on or near these components. They shall
not |be placed on partsiwhich can be positioned or repositioned in such a way that the marking
is misleading.

Theg symbol IE€60417-5018 (2011-07) shall be placed next to the symbol IEC 60417-5(172
(2003-02) or_the symbol IEC 60417-5180 (2003-02) as appropriate.

The| type reference of t
IEC afnd4147Z. 64214 (2016 .0
UUT T T U TUT \LUI\J v

he detachable power supply part shall be placed next to symbol
4

~

The marking of the outlet load shall be on the appliance close to the appliance outlet or socket-
outlet.

Compliance is checked by inspection.

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

Compliance is checked by inspection.

7.101 Appliances intended for communal use in blocks of flats, and having an interlock system
that has to be energized in order to release the lid, shall be supplied with a label that states the
substance of the following, unless the instruction is marked on the appliance:

This spin extractor has to be connected to the supply mains before the lid can be opened.

aoanaotforcea  onan
OO T TOTOCTC OPTTTS

8 |Protection against access to live parts

8.1| Appliances shall be constructed and enclosed so that there is adequaté protection
agalinst accidental contact with live parts.

Compliance is checked by inspection and by the tests of 8.1.1 to 8.1.3,7as applicable, taking
into|account 8.1.4 and 8.1.5.

8.1 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, uniless otherwise specified.

Tes{t probe B and test probe 18 of IEC 61032 are applied“with a force not exceeding 1 N,|the
appliance being in every possible position, except that-appliances normally used on the fjoor
and having a mass exceeding 40 kg are not tilted. Through openings, the test probe is applied
to ajny depth that the probe will permit and is rotated or angled before, during and after insention
to dny position. If the opening does not allow the entry of the probe, the force on the probje in
the |straight position is increased to 20 N whef’ 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 positjon.

Durfjng the tests with test probe B, -all detachable parts are removed except lamps located
behiind a detachable cover are notremoved, provided that the appliance can be isolated fom
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 Jlive
parts of the lamp cap shall\be ensured.

Durfjng the tests with test probe 18, the appliance shall be fully assembled as in normal use
without any parts removed.

Test probe #8\is not applied to appliances for commercial use unless they are intended to be
instplled in>an area open to the public.

It shallvnot be possible to touch live parts or live parts protected only by lacquer, enainel,
ordinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with the probe.

For parts of appliances situated not more than 850 mm above the floor after installation or in
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 s also applied
wherever test probe 18 is used and with the same test conditions used for test probe 18. Test
probe 19 is not applied to appliances for communal use in blocks of flats or in launderettes.

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.
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The test probe is also applied through openings in earthed metal enclosures having a non-
conductive coating such as enamel or lacquer.

It shall not be possible to touch live parts with the test probe.

8.1.3 Instead of test probe B, test probe 18 and test probe 13, for appliances other than
those of class Il, test probe 41 of IEC 61032 is applied with a force not exceeding 1 N to live
parts of visibly glowing heating elements, all poles of which can be disconnected by a single
switching action. It is also applied to parts supporting such elements, provided that it is obvious
from the outside of the appliance, without removing covers and similar parts, that these
supporting parts are in contact with the element

It shall not be possible to touch these live parts.

If alsingle switching action is obtained by a switching device, the switching deviee shall proyide
full | disconnection and the clearances for full disconnection specified in 20.3.3 of
IEC|61058-1:2016 shall be obtained from Table 12 of IEC 61058-1:2016 using the next higher
step for rated impulse withstand voltage.

For|appliances provided with a supply cord and without a switchihg device in their supply
circpit, 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.

8.14 An accessible part is not considered to belive if:

— the part is supplied at safety extra-low voltage, provided that
p for AC, the peak value of the voltage-ddes not exceed 42,4 V;

p for DC, 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 shallfnot
exceed 2 mA for DC, its\peak value shall not exceed 0,7 mA for AC and

— for voltages having a peak value over 42,4 V up to and including 450 V, the capacitgnce
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 (.

The quantity of electricity is calculated from the sum of all areas recorded on the voltage/time
graph without taking voltage polarity into account. Details of a suitable circuit for measuring the
current are given in Figure 4 of IEC 60990:2016.
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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 applying test probe B of IEC 61032 as specified
in 8.1.1.

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 doyble
insulation or reinforced insulation.

Compliance is checked by inspection and by applying the test probes specified_in 8.1.f in
accprdance with the conditions specified in 8.1.1.

8.3| For a battery-operated appliance where the battery circuit has“a functional eprth
conpection or a supply connection, it shall only be possible to touch{parts within a battery
compartment where:

— |n class | appliances, class 0l appliances and class Il appliances, they are separated
from live parts by double insulation or reinforced insulation;

— |n class 0 appliances, they are separated from live parts by basic insulation;

— the battery compartment is of class Ill construction. However, if the limits in 8.1.4|are
exceeded, then basic insulation is required in addition to supply at SELV.

Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
accprdance with the conditions specified in 8. 1T:1"

9 |Starting of motor-operated appliances

Thig clause of Part 1 is not applicable.

10 |Power input and current

10.1 If an applianceis marked with rated power input, the power input at normal operating
temjperature shall notdeviate from the rated power input by more than the deviation showpn 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 % or 20 W
(whichever is the
greater)
-10 %
Motor-operated >25 and <300 +20 %
appliances
>300 +15 % or 60 W

(whichever is the
greater)
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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.

Inc

ase of doubt, the power input of the 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;
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be the marked outlet load per appliance outlet or socket-outlet.

10.2
sha

fhe appliance being supplied at rated voltage;

the appliance being operated under normal operation.
e power input varies throughout the operating cycle and its maximum value exceeds ty
rithmetic mean value occurring during a representative period, then the power input is
imum value of the power input that is exceeded for more than 10 % of the‘representag

od if this value is greater than the arithmetic mean value. Otherwise the,power input is tg
he arithmetic mean value.

E Guidance on the measurement of power input concerning a representative’period is given in inform
x S.

test is carried out at both the upper and lower limits of‘the ranges for appliances mai
one or more rated voltage ranges, unless the marking. of the rated power input is rel:
e arithmetic mean value of the relevant voltage rangeyin which case the test is carried|
voltage equal to the arithmetic mean value of thatyrange.

liance outlets accessible to the user and socket-outlets accessible to the user that:

are incorporated in appliances connectedo the supply mains; and

pperate at rated voltage

not loaded during the test; however, their contribution to the power input is considere

P |f an appliance is marked with rated current, the current at normal operating tempera
I not deviate from the-rated current by more than the deviation shown in Table 2.

Table 2 — Current deviation
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Type of appliance Rated current Deviation
A
All appliances <0,2 +20 %
Heating appliances and >0,2 and <1,0 +10 %
combined appliances
>1,0 +5 % or 0,10 A
(whichever is the
greater)
-10 %
Motor-operated >0,2 and <1,5 +20 %
appliances
>1,5 +15 % or 0,30 A
(whichever is the
greater)

The deviation for motor-operated appliances applies for combined appliances if the current
of the motors is more than 50 % 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.
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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.

023

If the current varies throughout the operating cycle and its maximum value exceeds twice its
arithmetic mean value occurring during a representative period, then the current is the maximum
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Built-incappliances are installed in accordance with the instructions.

e of the current that is exceeded for more than 10 % of the representative period if
e is greater than the arithmetic mean value. Otherwise the current is taken as the arithm
hn value.

E Guidance on the measurement of current concerning a representative period is given in informative Ann¢

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

liance outlets accessible to the user and socket-outlets accessible to the user that:

are incorporated in appliances connected to the supplyimains; and
pperate at rated voltage

not loaded during the test; however, their contribution to the current is considered to be
ked outlet load per appliance outlet or socket-outlet.

Heating

hpliance is checked by determining the temperature rise of the various parts under
ditions specified in 11.27t0"11.7.

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

liances with\pins for insertion into socket-outlets are plugged into an appropriate
nted socKet-outlet.

Oth

this
etic

ked
d to
t at

the

Appliances and their surroundings shall not attain excessive temperatures in normal Gise.

the

all-

follows:

er treating appiiances and ottier combined appliances are placed im a test corner

as

— appliances normally placed on a floor or table in use are placed on the floor as near to the

walls as possible;

— appliances normally fixed to a wall are fixed to one of the walls, as near to the other

and floor or ceiling as is likely to occur, taking into account the instructions;

wall

— appliances normally fixed to a ceiling are fixed to the ceiling as near to the walls as is likely

Oth

to occur, taking into account in the instructions.

er motor-operated appliances are positioned as follows:

— appliances normally placed on a floor or table in use are placed on a horizontal support;

— appliances normally fixed to a wall are fixed to a vertical support;
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— appliances normally fixed to a ceiling are fixed underneath a horizontal support.

Dull black-painted plywood approximately 20 mm thick is used for the test corner, the supports
and for the installation of built-in appliances.

For appliances provided with an automatic cord reel, one-third of the total length of the cord is
unreeled. The temperature rise of 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
":"‘ < ' "'_- 1€ F . F F H ‘.‘.,;,‘:
temjperature rise of the stored part of the cord is determined at the most unfavourable plack.

11.3 Temperature rises, other than those of windings, are determined by)meany of
thetmocouples having a diameter not exceeding 0,3 mm positioned so that they-have minimum
effelct on the temperature of the part under test.

Thedrmocouples used for determining the temperature rise of the surface of walls, ceiling land
flooy 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 withthe surface of the bogrd.

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

If itis necessary to dismantle the appliance to position.thermocouples, verify that the appliance
has|been correctly reassembled. In case of doubt,sremeasure the power input or input current
as appropriate.

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:
— B short circuit;

— ontact between live parts and_accessible metal parts;
— pridging of insulation;

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

NOTEE 1 The point of separation of the cores of a multicore cord and the point where insulated wires ¢nter
lamgholders are examples of places where thermocouples are positioned.

Temperature rises of windings are determined by the resistance method unless the windings
are| non-unjform or if it is difficult to make the necessary connections, in which case|the
temperatureTise is determined by means of thermocouples. At the beginning of the test,|the
winglings are to be at room temperature.

The temperature rise of a winding is calculated from the formula:
At= BB (ks ty) - (t - ty)
1

where

At is the temperature rise of the winding;

R4 is the resistance at the beginning of the test;
R, is the resistance at the end of the test;

k is equal to
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e 225 for aluminium windings and copper/aluminium windings with an aluminium content
2 85 %,

e 229,75 for copper/aluminium windings with an copper content > 15 % to < 85 %,

e 234,5 for copper windings and copper/aluminium windings with an copper content
2 85 %;

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

t, is room temperature at the end of the test.

NOTE 2 The resistance of windings at the end of the test can be determined by taking resistance measurements
as spon as possible after switching off and then at short intervals so that a curve of resistance against time cgn be
plotted for ascertaining the resistance at the instant of switching off.

Where the external accessible surfaces are suitably flat and access permits, then/the |fest
probe of Figure 101 is used to measure the temperature rises of external accessible surfaces
spegified in Table 101. The probe is applied with a force of 4 N = 1 N to the surface in su¢h a
wa) that the best possible contact between the probe and the surface..is ensured. [The
measurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or sinmilar device. Any measufing
instrument giving the same results as the probe may be used.

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

11.% Motor-operated appliances are operated under normal operation and supplied Wwith
themost 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.T Appliances are operated for five\periods of water extraction, the periods being separated
by a rest period. Each rest period,cwhich includes the braking time, has a duration of 1 min for
each kilogram of dry textile material or 4 min, whichever is longer. During the rest period,|the
textjle material is re-saturated‘with water.

Forl|appliances incorporating a programmer or timer, the water extraction period is the maximum
allowed by the controt:

For|other appliances, the water extraction period has a duration of:

— |15 min.for continuous-flow rinsing appliances;
— b min for other appliances.

If Inpany napind ic inAinata
a TG CT oCTTOGTo1TTaiCate

Appliance outlets accessible to the user and socket-outlets accessible to the user are loaded
with a resistive load that gives the marked outlet load.

For appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes:

— the battery that has been fully discharged is charged for 1 h, while the appliance is
operated as specified performing its intended function, if allowed by the construction of the
appliance;

— the battery that has been fully discharged is charged, for a duration of 24 h or until it is
fully charged whichever is shorter, without the battery-operated appliance performing its
intended function.
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E The duration of the test can 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 and Table 101.

Table 101 — Maximum temperature rises for specified external
accessible surfaces under normal operating conditions

Surface Temperature rise of external accessible surfaces @ °

K

than 850 mm above the floor after more than,850.

instalation °

Front surfaces Other surfaces ®

Surfaces of appliances situated not more Surfaces situatid

installation above the‘floor ailter

Ba

e metal 38 42 42

Co

hted metal ¢ 42 49 49

Glg

ss and ceramic 51 56 56

Plastic and plastic coating > 0,4 mm © f 58 62 62

NO
in T

[TE The temperature rise limits of handles, knobs, grips, keyboards,/keypads and similar parts are speci
[able 3.

ied

a

Temperature rises are not measured on the underside of appliances intended to be used on a working surf;
or floor, where these surfaces are inaccessible to a 756 mm diameter probe having a hemispherical end.

If these values are exceeded, the test is allowed to be repeated with the appliance moved away from the {|
corner wall. The test is repeated for 1 cycle.

For surfaces within 25 mm from air outlets, the valuéssmay be increased by 10 K.

non-substantially plastic coating is used.

The temperature rise limit of plastic also '@pplies for plastic material having a metal finish of thickness |
than 0,1 mm.

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

Metal is considered coated when a coating having.a minimum thickness of 90 um made of enamel, powdef

HCe

pst

or

ptal
or

If tH
dou
nor

Pro
con
for

e temperature rise)of the motor winding exceeds the value specified in Table 3 or if the
bt with regard ‘to) the temperature classification of the insulation of the motor, the test
mative Annex\C are carried out.

tectivedevices shall not operate and sealing compound shall not flow out. Howe
ponents in protective electronic circuits are allowed to operate provided they are te
he{number of cycles of operation specified in 24.1.4.

e s
s of

ver,
sted

Table 3 — Maximum normal temperature rises

— C

Part Temperature rise
K
Windings 2, if the winding insulation according to IEC 60085 is:
— class 105 (A) 75 (65)
— class 120 (E) 90 (80)
— class 130 (B) 95 (85)
— class 155 (F) 115
— class 180 (H) 140

lass 200 (N) 160
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Part Temperature rise

K

— class 220 (R) 180

— class 250 210

Pins of appliance inlets:

— for very hot conditions 130

— for hot conditions 95

— for cold conditions 45

Pinls of appliances for insertion into socket-outlets, pins of plug connectors inserted into 45

appliance outlets accessible to the user and plugs inserted into socket-outlets accessible
to the user

Tefqminals, including earthing terminals and functional earthing terminals, for external 60
conlductors of stationary appliances, unless they are provided with a supply cord

Ambient of switches, thermostats and temperature limiters: b
— without T-marking 30
— With T-marking T-25

Rupber, 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)1 where T exceeds 75 °C T-25
Cofd sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Polnts where the insulation of wires can come into contact\with parts of a terminal block or 50 °

compartment for fixed wiring, for a stationary appliance'not provided with a supply cord.

Rubber, other than synthetic, used for gaskets or other’'parts, the deterioration of which
coyld affect safety:

— when used as supplementary insulation or’as reinforced insulation 40

— i other cases 50

Lampholders with T-marking 9

— H15 and B22 marked T1 140
— B15 and B22 marked T2 185
— other lampholders T-25

Lampholders without(T-marking 9
— H14 and B15 110
— B22, E26 ghd\E27 140

— other lampholders and starter holders for fluorescent lamps 55
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Part Temperature rise
K
Material used as insulation, other than that specified for wires and windings: ©
— impregnated or varnished textile, paper or press-board 70
— laminates bonded with:
* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 (175)
» urea-formaldehyde resin 65 (150)
— pfirted-eiretit-boards-bonded-with-eperxy—resin 426
— mpoulding of:
» dhenol-formaldehyde with cellulose fillers 85 (175)
» dhenol-formaldehyde with mineral fillers 100 (200)
* melamine-formaldehyde 75 (160)
* Yrea-formaldehyde 65 (1160)
— pplyester with glass reinforcement 110
— sflicone rubber 145
— pplytetrafluoroethylene 265
— pure mica and tightly sintered ceramic material when such materials are’uSed as 400
supplementary insulation or reinforced insulation
— thermoplastic material f -
Waod, in general 9 65
— Wooden supports, walls, ceiling and floor of the test corhér and wooden cabinet:
 qtationary appliances liable to be operated continuously for long periods 60
 dther appliances 65
Outer surface of capacitors: "
— with marking of maximum operating temperature (T): T-25
— without marking of maximum operating-temperature:
» §mall ceramic capacitors for radio~and television interference suppression 50
* dapacitors complying with IEC~60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* dther 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 pléstic 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
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Part Temperature rise

K

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
Pafts in contact with oil having a flash-point of t °C t-50

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

NQITE 2 The values in the table are based on an ambient temperature not normally exceeding 25 °C |put
ocdasionally reaching 35 °C. However, the temperature rise values specified are based 6n 25 °C.

NOTE 3 The temperature of the terminals of switches is measured if the switch/isytested in accordance with
nofmative Annex H.

a8 |To allow for the fact that the average temperature of windings of universal'motors, relays, solenoids and simjilar

components is usually above the temperature at the points on the windings where thermocouples are pladed,
the figures without parentheses apply when the resistance method is\uséd and those within parentheses agply
when thermocouples are used. For windings of vibrator coils and AC motors, the figures without parentheses
apply in both cases.

The temperature rise limit of windings in transformers and jifiductors mounted on printed circuit boards is equal
to the thermal class of the winding insulation reduced by 25 K provided the largest dimension of the winding
does not exceed 5 mm in cross section or length.

For motors constructed so that the circulation of air.between the inside and the outside of the case is prevented
but which are not necessarily sufficiently enclosed-to be considered airtight, the temperature rise limits may
be increased by 5 K.

For hermetically sealed motors, the temperature rise limit may be increased by 8 K.
T means the maximum ambient temperature in which the component or its switch head can operate.

The ambient is the temperature of the air at the hottest point at a distance of 5 mm from the surface of [the
component concerned. However, |f a thermostat or a temperature limiter is mounted on a heat-conducling
part, the declared temperature\imit of the mounting surface (Ts) is also applicable. Therefore, the temperature
rise of the mounting surface“has to be measured.

The temperature rise dimit does not apply to switches or controls tested in accordance with the conditipns
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 60598-1:2014 including
IEC 60598~122014/AMD1:2017.

¢ |The yalues in parentheses apply to locations where the part is fixed to a hot surface.

Thére is no specific limit for thermoplastic material. However, the temperature rise has to be determined in

ordaorthat tha tacte of 20 1 cop ha coprind ot
OfGe—tAat1tHe1eS5567 — a5 aHHE-G-0H

9 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.
I 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;

IEC 62821 Types 101 and 101f supply cords have a T rating of 70 °C;

IEC 62821 Types 102 and 102f supply cords have a T rating of 70 °C.
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m

n

The temperature rise limits of controls actuated by contact or proximity of a finger, 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 0,1 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.
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Charging of metal-ion batteries

rging a battery that uses metal-ion chemistry under normal operation shall nét,cause jany
to exceed its specified operating region for charging.

hpliance is checked using a battery that has been fully discharged, by-charging the battery,

the charging system indicated in the instructions, at an ambient temperaturg of
C £ 5 °C, irrespective of the minimum and maximum ambient temperatures for charging|the
fery specified in the instructions.

e manufacturer’s specified:

minimum ambient temperature for charging the battery is less than 10 °C, the tegt is
repeated at the specified minimum ambient temperature fg °C;

maximum ambient temperature for charging the battery is greater than 40 °C, the test is
repeated at the specified maximum ambientfemperature ig °C.

all individual cells, the voltage, the temiperature and the charging current are monitoref.

he case of parallel configurations)‘ahalysis may be used to avoid measuring the indiviglual
nch currents. The result shall net,exceed the specified operating region for charging (e.g.
ks of voltage and current dependent on the temperature).

E 1 The following are example results of such analysis:

charging current for eachybranch of a parallel connection would not need to be monitored, if:

he maximum deliyerable current of the charging system did not exceed the maximum charging current|of a
single cell; or

or cells withnidentical specifications, the maximum deliverable current of the charging system divided by the
humber of-branches of parallel connections does not exceed the maximum charging current of a single [cell.

Currents'measured during battery charging shall be the average current over a period of between 1 s and|5 s.

lecation of thermocouples for each cell temperature measurement shall be on the outer

acehalfway along the longest dimension-of the cell.

NOTE 2 A specially prepared battery can be used for this test.

For each cell, the specified operating region for charging specified by the cell manufacturer
shall not be exceeded at the temperature of the cell (T.g,).

When the test is carried out at an ambient temperature of 20 °C = 5 °C

Teeil = Tmeas * (Tamb(max) = Tamb(test)) for the maximum recommended ambient temperature

for charging;
Teenn = Tmeas = (Tamb(test) = Tamb(min)): for the minimum recommended ambient temperature
for charging.
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023

When the test is carried out at the recommended ambient temperature for charging, T, =

T

meas

where

For
one
dis

If it
opé

This
full
cap
is th

Uses

employ circuitry intended for maintaining balance between cells in the battery. Batteries

as
cha

13

13.1
and

Corn

The

Tmeas is the cell surface temperature measured during the test;
Teen is the cell surface temperature specified by the cell manufacturer;

T amb(max) is the maximum ambient temperature for charging specified by
manufacturer;

the

T amb(min) is the minimum ambient temperature for charging specified by

manufacturer;
T amb(test) is the ambient temperature of the test room during the test.
batteries where the cells are configured in series, the test is repeatedwwith the charg

battery deliberately imbalanced. The imbalance is introduced into g~battery that is f
charged by charging one cell to approximately 50 % of being fully charged.

can be demonstrated that an imbalance less than 50 % would actually occur in nor
ration, then this lower imbalance may be used.

may be demonstrated by operating the battery in cyclés."Each cycle starts with the bat
y discharged then the battery is fully charged. The'eycling is continued until the bat
acity has decreased to 80 % of its rated capacity./The imbalance at this decreased cap3
en used.

of a lower imbalance may also be demonstrated through evaluation of those designs

mall number of cells in series may be”shown to exhibit limited imbalance in practic
rging ceases with the battery prepared with a smaller initial imbalance.

Leakage current and electric strength at operating temperature

At operating temperature, the leakage current of the appliance shall not be exces
its electric strengthtshall be adequate.

hpliance is checked by the tests of 13.2 and 13.3.

appliance’is operated under normal operation for the duration specified in 11.7.

Hejting appliances are operated at 1,15 times the rated power input.

the

e in
ully

mal

fery
tery
city

that
with
b, if

Bive

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 suitable
for single-phase supply, are tested as single-phase appliances with the three circuits connected

inp

arallel.

Protective impedance and radio interference filters are disconnected before carrying out the

test

S.

13.2 The leakage current is measured by means of the circuit described in Figure 4 of
IEC 60990:2016. For class 0l appliances and class | appliances, except parts of class Il
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construction, C may be replaced by a low impedance ammeter responding to the rated
frequency of the appliance.

The leakage current is measured between any pole of the supply 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 x 10 cm which is in contact with accessible
surfaces of insulating materials and metal parts not intended to be connected to protective
earth, for class 0 appliances, class Il appliances, class Il constructions and class Il

pppiiances:

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

For|single-phase appliances, the measuring circuit is shown in the following\figures:

— [fthey are class Il appliances or parts of class Il construction, Figure 1,
— [fthey 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.

For|three-phase with neutral (3N~) connected appliances the measuring circuit is shown in|the
following figures:

— [fthey are class Il appliances or parts of classdl construction, Figure 3;
— [fthey 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 ofher
two|switches remaining closed. For thrée-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
conhected to the appliance.

Aftgr the appliance has begn operated for a duration as specified in 11.7, the leakage curtent
shall not exceed the following values:

— for class Il appliances and for parts 0,35 mA peak
of class Il construction

— for class 0hand 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

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-pole switch, the
measurements are repeated with the switch in the off position.
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If the appliance incorporates a thermal control which operates during the test of Clause 11, the
leakage current is measured immediately before the control opens the circuit.

NOTE The test with the switch in the off position is carried out to verify that capacitors connected behind a single-

pole

switch do not cause an excessive leakage current.

WARNING - In order to avoid an electric shock hazard, the appliance shall be supplied through
an isolating transformer or it shall be insulated from earth.

13.3 The appliance is disconnected from the supply and the insulation is immediately

sub

jected to a voltage having a frequency of 50 Hz or 60 Hz for 1 min, in accordance

with

IEC|61180.

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

nt I

test
the
Ces.

The test voltage is applied between live parts and accessible partsynon-metallic parts bging

cov

parfs and accessible parts, the voltage is applied across theybasic insulation and
supplementary insulation.

ered with metal foil. For class Il constructions having intermediate metal between

live
the

Durjng the test, care shall be taken to avoid overstressing the components of electrqnic

cirquits.

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 (V)
SELV <150 V >150 V and <250 Vb >250 V
Basjc insulation 500 1000 1000 1,2U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Reinforced insulation 2 500 3000 2,4 U+ 2400
@ IFor multi-phaselappliances, the line to neutral or line to earth voltage is used for rated voltage. The fest

voltage for"480 V multi-phase appliances is that specified for a rated voltage in the range > 150 V an
250 V.

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

0 <

ng

No breakdown shall occur during the test.

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

Test voltage Minimum current
mA
v I I
<4000 200 100
> 4000 and < 10 000 80 40
) a " ABS 40 20
roovvv arnu =~ 22U UUU

14

App

Corn
in T
The
imp

witH

The

NOTE The currents are calculated on the basis of the short circuit and release
energies of 800 VA and 400 VA respectively at the upper end of the voltage ranges.

Transient overvoltages
liances shall withstand the transient over-voltages to which they may be subjected.

hpliance is checked by subjecting each clearance having a-value less than those spec
able 16 to an impulse voltage test.

impulse test voltage has a no-load wave shape corresponding to the 1,2/50 us stand
LIse specified in IEC 61180. The impulse test voltage is applied three times for each polarity
intervals of at least 1 s.

impulse test voltage is specified in Table 6-for rated impulse voltages given in Table

Table 6 =Impulse test voltage

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
2 500 2920
4000 4920
6 000 7 380
8 000 9 840
1+6-600 1+2-360

fied

ard

15.

a

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 shall be wused as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.

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.
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15 Moisture resistance

15.1 The enclosure of the appliance shall provide the degree of protection against moisture in
accordance with the classification of the appliance.

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

The appliance shall then withstand the electric strength test of 16.3 and, after carefully wiping
the external enclosure to remove any surplus water, an inspection shall show that there is no
trade of water on insulation which could result in a reduction of clearances or creepage
distances below the values specified in Clause 29. For appliances and parts of applianc¢es with
ping for insertion into socket-outlets an inspection shall show that no water has ehtered|the
encfosure.

15.1.1 Appliances other than those classified IPX0 are subjectedto” the tests| of
IEC| 60529:1989 including IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

IPX3 appliances are tested as described in Subclause 14.2.3a).~lhe test as described in
subplause 14.2.3b) may be used for testing appliances that cannot be placed under|the
osclllating tube.

IPXH appliances are tested as described in Subclause ‘14:2.4a). The test as described in
subglause 14.2.4b) may be used for testing appliances’ that cannot be placed under|the
osclllating tube;

IPX|7 appliances are tested as described in Subclause 14.2.7. For this test, the appliance is
immersed in water containing approximately 1 % NaCl.

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
posjtions during the test.

Appliances with an automatic cord reel are tested to 15.1.1 with the supply cord unreeled fand
coiled in close proximiti©to the appliance under test so that the minimum diameter of the cqil is
30 ¢m. The coil is concentric and in a single layer positioned in such a way that the appliagnce
and| the supply cord are subjected to water spray. After the test of 15.1.1 is completed,|the
supply cord shall be reeled into the appliance at free speed. The supply cord shall nol be
drield before reeling.

If tHe @ppliance is a fixed appliance mounted on the wall or ceiling, the cord will be allowe(d to
drop to’the floor from a height equal to the minimum height specified in the instructions before
being coiled.

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

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 are mounted as in normal use in the centre of a wooden
board having dimensions which are 15cm + 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.
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Appliances and parts of appliances with integral pins for insertion into socket-outlets are held
by the pins in the most unfavourable position during the test. They are not mounted in a socket-
outlet for the tests. They may be held by the pins using a laboratory clamp or similar device.

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 I‘UVU‘I‘ Uf tl’lb' [..ll’VUl1 d)(l‘b Uf t;IU Ubbl‘l’l’dtl‘lly fubu.

If tHe instructions for wall-mounted appliances state that the appliance is to be placed closg to
thelfloor level and specifies a distance, a board is placed under the appliance at that distapce.
The dimensions of the board are 15 cm more than the horizontal projection of thelapplianc

D

Appliances normally fixed to a ceiling are mounted underneath a horizontal unperforated
support that is constructed to prevent water spraying onto its top surface. The pivot axis ofithe
osclllating tube is located at the same level as the underside of the suppeort and aligned centrally
with the appliance. The spray is directed upwards. For IPX4 appliances, the movement of| the
tube¢ is limited to two times 90° from the vertical for a period of 5'mjn.

Appliances with type X attachment, except those having a“specially prepared cord, are fifted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specffied
in Tlable 13.

Detachable parts are removed and subjected, if.necessary, to the relevant treatment with|the
maipn part. However, if the instructions state thata’part has to be removed for user maintenapnce
and| a tool is needed, this 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 electricalNinsulation.

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

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

Appliances inc¢orporating an appliance inlet are tested with or without an appropriate connegtor
in plosition,~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 I, whichever is the greater, is poured in
steadily over a period of 1 min.

Any commercially available non-ionic 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 comprise the following substances
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e Plurafac ® LF 22111 15,0 % parts by mass
e Cumene sulfonate (40 % solution) 11,5 % parts by mass
e Citric acid (anhydrous) 3,0 % parts by mass
e Deionized water 70,5 % parts by mass

023

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.

Th
for

water remaining after the saturation process is poured into the appliance, which is supplie

rat
tim

In dddition, continuous-flow rinsing appliances having a vertical axis are completely filled

sat
the

For|all appliances, 0,5 | of the solution is poured rapidly over thé top of the appliance in

mo
tha

controls being placed in the most unfavourable position. The.controls are then operated thro

the

15.

Compliance is checked by test Cab: Damp‘heat steady state in IEC 60068-2-78 under

foll

Appliances that were subjected to -the tests of 15.1 or 15.2 are placed in normal amb
confitions for 24 h.

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

The humidity testVis' carried out for 48 h in a humidity cabinet containing air with a reld
humidity of (93%£3) %. The temperature of the air is maintained within 2 K of any conven

val

brought toa temperature of t+g °C.

ormal operation, the mass of water being twice the mass of the dry textile materjal.

d voltage and operated for 1 min or the maximum period allowed by the programme
eér, whichever is shorter.

wrated textile material and 10 | of water is poured in over a period of 20ss. The appliandg
m operated while supplied at rated voltage.

st unfavourable way so that the spillage solution also flows ever the surface of the applia
i incorporates controls and other places where it can penetrate the appliance enclosure,

' working range, this operation being repeated aftef,5 min.

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

Qwing conditions.

ge t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the appliand

the
nce
the
ugh

the

jent

ned.
hain

tive
ient
eis

If it is not possible to place the whole appliance in the humidity cabinet, parts containing
electrical insulation may be tested separately, taking into account the conditions that the

ele

ctrical insulation is subjected to within the appliance.

The appliance shall then withstand the tests of Clause 16 in the humidity cabinet or in the room
in which the appliance was brought to the prescribed temperature after reassembly of those
parts that may have been removed.

11 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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16 Leakage current and electric strength

16.1 The leakage current of the appliance shall not be excessive and its electric strength shall
be adequate.

Compliance is checked by the tests of 16.2 and 16.3.

Protective impedance is disconnected from live parts before carrying out the tests.

Thetests are carried out on the appliance at room temperature and not connected ta the supply

mains.

16.2 An AC test voltage is applied between live parts and:

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

— metal foil having an area not exceeding 20 cm x 10 cm which is in contact with accessjble
surfaces of insulating material and metal parts not intended to be,¢onnected to proteqtive
parth, for class 0 appliances, class Il appliances, class Il constructions and class Il
pppliances.

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

— [1,06 times rated voltage, divided by \/5 for thréesphase 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 0,25 mA
pf class Il construction

— forclass 0, class 0l and class’lll appliances 0,5 mA

— for portable class | appliances 0,75 mA

— for stationary class I'motor-operated appliances 3,6 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, whichevel 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.

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 measuring the true
RMS value of current may be used.


https://iecnorm.com/api/?name=68935a780bffb8973dad607c7cfa2560

16.3

- 60— IEC 60335-2-4:2023 EXV © IEC 2

023

Immediately after the test of 16.2, the insulation is subjected to a voltage having a

frequency of 50 Hz or 60 Hz for 1 min in accordance with IEC 61180. The values of the test
voltage for different types of insulation are given in Table 7.

Accessible parts of insulating material are covered with metal foil. Care is to be taken that the

met

al foil is placed so that no flashover occurs at the edges of the insulation.

Table 7 — Test voltages

Test voltage

v

Insulation -
Rated voltage Working voltage (

SELV <150 V >150 V and <250 V° >250 V

Sug
Rei.

Baslic insulation © 500 1250 1250 12U + 950

plementary insulation °© - 1250 1750 1,2U + 1450
hforced insulation - 2 500 3 000 2,4 U+ 2400

a

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

150 V and <250 V.

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

For appliances having a rated voltage <150 V, these test voltages applyto parts having a working voltage >

est
hd

the

A 14
wra
whe
or &
torq

app

Dur

NOT

NOT|
sand

bst voltage is applied between accessible "metal parts and the supply cord whic
pped with metal foil at the point where\the supply cord is located in an inlet bushing
re, for appliances having a type X attachment, the supply cord is located in a cord gt

cord anchorage with their clamping screws, if any, being tightened to two-thirds of

liances and 1 750 V for class(l appliances.

fng the test care shall be'taken to avoid overstressing

fhe components of électronic circuits;

the basic insulation or the supplementary insulation when applying the voltagé
reinforced insulation in class Il constructions incorporating both reinforced insula
and doubletinsulation.

E 1 The'characteristics of the high-voltage source used for the test are described in Table 5.

E 22 \When testing insulating coatings, the metal foil can be pressed against the insulation by means
bag.so that the pressure is approximately 5 kPa. The test can be limited to places where the insulation is |

h is
and
ard
the

ue specified in Table 14. The test*voltage is 1 250 V for class 0 appliances and class |

b fo
tion

of a
ikely

tob

NOT

e £ } 4 41 lor PR R o 4l : [
WEQAR, TUT TAAITIPIT WITTTT UTTTT arc oSlialp T1Tidal TUYTo UTiucT T moutatiult.

E 3 |If practicable, insulating linings can be tested separately.

No breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

17

Overload protection of transformers and associated circuits

Appliances incorporating circuits supplied from a transformer shall be constructed so that in the
event of short circuits which are likely to occur in normal use, excessive temperatures do not
occur in the transformer or in the circuits associated with the transformer.
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NOTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circuits
operating at safety extra-low voltage.

Compliance is checked by applying the most unfavourable short circuit or overload which is
likely to occur in normal use, the appliance being supplied with 1,06 times or 0,94 times rated
voltage, whichever is the more unfavourable. Basic insulation is not short circuited.

The temperature rise of the insulation of the conductors of safety extra-low voltage circuits
shall not exceed the relevant value specified in Table 3 by more than 15 K.

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 61558-152017.

18 |Endurance

Appliances having lids that can be opened while the drum is rotating shall belConstructed so
thaf braking mechanisms and lid interlocks withstand the stresses to which-they can be expgsed
in normal use.

Compliance is checked by the following test.

The appliance is supplied at 1,06 times rated voltage and opéerated under normal operation
until the motor has reached its maximum speed.

The lid is then fully opened. The test is repeated after'the drum has been at rest for a pefiod
long enough to ensure that the appliance does notattain an excessive temperature accordling
to Tlable 3.

Thel test is carried out

— for braking mechanisms:

» 3 500 times for separate spin extractors;

p 1 000 times for spin extractors incorporated in washing machines;
— for lid interlocks, 6 000imes.

The textile material is re~saturated with water at least every 250 times.

Aftar the test, the appliance shall be fit for further use and compliance with this standard ghall
not|be impaired:

NOTIE 101 «Eoerced cooling can be used to prevent excessive temperatures and to shorten the test.

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 subjected to the test of 19.6.
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Appliances incorporating motors are subjected to the tests of 19.7 to 19.10, as applicable.

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

app

licable.

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.

App
test

App
sub

Unl
ope

of 19.16.

liances incorporating batteries that are rechargeable and use metal-ion chemistries
jected to the test of 19.17.

i havi ; . T . f ! bl bj  to. the

are

bss otherwise specified, the tests are continued until a non-self-resetting. thermal cutjout
rates or until steady conditions are established. If a heating element or an intentionjally

wegdk part becomes permanently open-circuited, the relevant test isVfepeated on a second

san
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NOT]
can
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Unl
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19.

19.1
but

e second test, unless a non-self-resetting thermal cut-out operates or steady condit
established.

ssary protection.

bss otherwise specified, only one abnormal cendition is simulated at any one time.
secutively after the appliance has cooled down to room temperature.

rating simultaneously under normal operation, the appropriate tests being applied on
ne to each motor and heating element.

Hered inoperative—~QOther functions of the control may continue to operate normally.
3.

with restricted heat dissipation. The supply voltage, determined prior to the test, is

req

’

when the power input has stabilized. This voltage is maintained throughout the test.

NOT

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

ple. That same part on the second sample shall also become _permanently open-circujted

ons

E Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the applignce,
pbe used to provide the necessary protection. The protective device in the fixed wiring does not providg the

ore than one of the tests are applicable to,the same appliance, these tests are carried|out

combined appliances, the tests” are carried out with motors and heating eleménts

e at

bn it is stated that a control is short-circuited, it may be rendered inoperative instead. Ifithe
frol performs more than one function, only that aspect of the control under consideratian is

bss otherwise specified, compliance with the tests of this clause is checked as describeld in

P Appliances with heating elements are tested under the conditions specified in Clausg 11

that
tion

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.

NOT

E Controls that operate during the test of Clause 11 are allowed to operate.
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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 Thetestof 19.4is 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.

A control that operates during this test and the test of Clause 11 and that incorporates an
eleg¢tronic circuit is not considered to be a protective electronic circuit if the appliance
conplies with 19.13 with the electronic control rendered inoperative.

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

The test is not carried out on appliances:

— [|ntended to be permanently connected to fixed wiring;
— Wwhere an all-pole disconnection occurs during the test of 19;4,)or
— sed in a system with polarized plugs intended for connection to polarized socket outlefs.

Appliances with a neutral are tested with the neutral connégcted 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 stdady
congitions 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
opeyrated until steady conditions are-re-established. The voltage is then increased in sinpilar
steps until 1,5 times working voltageis reached, or until the PTC heating element ruptuyes,
whichever occurs first.

19.7 Not applicable.

19.8 One phase ofSappliances incorporating multi-phase motors is disconnected. [The
appliance is then ,eperated under normal operation and supplied at rated voltage for|the
perfod specified in“19.7.

19.9 Not dpplicable.

19.10{Appliances incorporating series motors are operated with the lowest possible load jand
sup lied at 1 3 times ra_te_d_uaitagn 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 can 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
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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 can be made to informative Annex Q. It should be realized that in the Parts 2 there can be
additional or alternative abnormal operation tests specified; these are not shown in the flow chart. For correct
application of this standard, the normative text takes precedence over the guidance given in informative Annex Q.

If the—safety of theapptiance urrder any of the faait comditions depends o the operation pf a
minfature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

Dunjng 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 cemplying with
SuHclause 15.5 of IEC 61558-1:2017. The appliance shall comply with the conditions specified
in 19.13. Any current flowing through protective impedance shall not)\éxceed the limits
spegified in 8.1.4.

NOTEE 3 Unless it is necessary to replace components after any of the tests, the-electric strength test requirgd by
19.1B need only be carried out after the final test on the electronic circuit.

If alconductor of a printed circuit board becomes open-circuited;"the appliance is considerefd to
have withstood the particular test, provided both of the following conditions are met:

— the base material of the printed circuit board withstands the test of normative Annex E;

— [ny loosened conductor does not reduce clearances or creepage distances between five
parts and accessible metal parts below thevalues specified in Clause 29.

19.11.1 Fault conditions a) to g) specified.in 19.11.2 are not applied to circuits or parts of
circuits when both of the following conditions are met:

— the electronic circuit is a low-power circuit as described below;

— protection against electric w$hock, fire hazard, mechanical hazard or dangerpus
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
reathes 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 paft of
the [circuit farther from the supply source than a low-power point is considered to be a low-
power.circuit.

The measurements shall be made from only one pole of the supply source, preferably the one
that gives the fewest low-power points. The power consumed by the variable resistor shall be
measured by a wattmeter.

When determining the low-power points, it is recommended to start with points close to the
supply source.

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;
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b) open circuit at the terminals of any component;

¢) short circuit of capacitors, unless they comply with |EC 60384-14:2013 including
IEC 60384-14:2013/AMD1:2016;

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
S not consiaereda,

g) failure of an electronic power switching device in a partial turn-on mode with loss-of gate
base) control.

NOTE 1 This mode can be simulated by disconnecting the electronic power switching device gatei(base) terminal
and |connecting an external adjustable power supply between the gate (base) terminal and the“source (emjtter)
termjnal of the electronic power switching device. The power supply is then varied so as tofachieve a current| that
will pot damage the electronic power switching device but will give the most onerous conditiens of test.

NOTE 2 Examples of electronic power switching devices are field effect transistors.(FET’s and MOSFET’s) and
bipolar transistors (including IGBT’s).

Fault condition f) is applied to encapsulated and similar compohents if the circuit cannof be
asspssed by other methods.

Posgitive temperature coefficient resistors are not short-circuited if they are used within|the
manufacturer's specification. However, PTC-S thernjistors are short-circuited unless they
comply with IEC 60738-1.

In gddition, each low-power circuit is short-circuited by connecting the low-power point to|the
pole of the supply source from which the medsurements were made.

Any cord provided between a battery-operated appliance that consumes more than 15 Wiand
the [detachable power supply part-shall be short-circuited at the point along its length likely
to produce the most adverse effeets.

For|simulation of the fault conditions, the appliance is operated under the conditions specified
in Qlause 11 but supplied-at rated voltage.

When any of the fault-Conditions are simulated, the duration of the test is:
— gs specifiedin 11.7 but only for one operating cycle and only if the fault cannof be
recognized.by the user, for example, a change in temperature;

— |ps spécified in 19.7, if the fault can be recognized by the user, for example, when the mptor
bf 8 'kitchen machine stops;
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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.
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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.

Compliance is checked as specified in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic disconneciion,
or g 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 deyice
being set in the off position or in the stand-by mode.

Appgliances incorporating a protective electronic circuit are subjected toithe tests of 19.11{4.1
to 19.11.4.7. The tests are carried out after the protective electronie/circuit has operated
durlng the relevant tests of Clause 19 except 19.2, 19.6 and 19.11,3)0However, the testg for
elegtromagnetic phenomena are not applied to protective electronic circuits that opefate
durlng the test of 19.7 in appliances that are used while attended:

The tests are carried out with surge protective devices disconnected, unless they incorporate
spark gaps.

If the appliance has several modes of operation, the tests are carried out with the applignce
opefrating in each mode, if necessary.

NOT[E Appliances incorporating electronic controls.'complying with the IEC 60730 series of standards arq not
exempt from the tests.

19.11.4.1 The appliance is subjected to electrostatic discharges in accordance Wwith
IEC| 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and|ten
disgharges 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 61000-4-3.

The frequency rangesested shall be:

— B0 MHz to 1.000 MHz, test level 3;
— 1,4 GHzt0{2,0 GHz, test level 3;
— PR,0 GH2to 2,7 GHz, test level 2.

The dwell time for each frequency is to be sufficient to observe a possible malfunction of|the
protective electronic circuit.

19.11.4.3 The appliance is subjected to fast transient bursts in accordance with IEC 61000-4-4.
Test level 3 with a repetition rate of 5 kHz is applicable for signal and control lines. Test level
4 with a repetition rate of 5 kHz is applicable for the power supply lines. The bursts are applied
for 2 min 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 Q2 being used. An open circuit test
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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 I appliances are disconnected during this test.

NOTE |If a feedback system depends on inputs related to a disconnected heating element, an artificial network can
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-¢-6,
testl level 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz|are
covered.

The dwell time for each frequency is to be sufficient to observe a possible malfunction of|the
profective electronic circuit.

19.11.4.6 For appliances having a rated current not exceedingnl6 A, the applianc¢ is
subjected to the class 3 voltage dips and interruptions in accordanceWwith IEC 61000-4-11:2020.
The values specified in Table 1 and Table 2 of IEC 61000-4<11:2020 are applied at zero
crossing of the supply voltage.

Forlappliances having a rated current exceeding 16 A, the-appliance is subjected to the class
3 Vvoltage dips and interruptions in accordance{ with |IEC 61000-4-34:2005 includiing
IEC| 61000-4-34:2005/AMD1:2009. The values spegified in Table 1 and Table 2| of
IEC| 61000-4-34:2005 including IEC 61000-4-34:2005/AMD1:2009 are applied at zero crossing
of the supply voltage.

19.11.4.7 The appliance is subjected” to mains signals in accordance With
IEC|61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 and
IEC| 61000-4-13:2002/AMD2:2015, Table 11 with test level class 2 using the frequency sfeps
accprding to Table 10.

19.11.4.8 The appliance is stipplied at rated voltage and operated under normal operatjon.
Aftgr approximately 60 s, thejpower supply voltage is reduced to a level such that the applidnce
ceafes to respond to user inputs or parts controlled by the programmable component ceasg to
opefrate, whichever oteurs first. This value of supply voltage is recorded. The appliancp is
supplied at rated voltage and operated under normal operation. The voltage is then redyced
to g value of approximately 10 % less than the recorded voltage. It is held at this valug for
approximately-60's and then increased to rated voltage. The rate of decrease and increasg of
the [power supply voltage is to be approximately 10 V/s.

The appliance shall continue to either operate normally from the same point in its operafting
cyclenat’'which the voltage decrease occurred or a manual operation shall be required to regtart
it.

19.12 [f safety of the appliance depends upon the operation of a miniature fuse-link complying
with IEC 60127 during any of the fault conditions specified in 19.11.2, the test is repeated but
with the miniature fuse-link replaced by an ammeter. If the current measured:

— does not exceed 2,1 times the current rating of the fuse-link, the circuit is not considered to
be adequately protected and the test is carried out with the fuse-link short-circuited;

— is at least 2,75 times the current rating of the fuse-link, the circuit is considered to be
adequately protected;

— is between 2,1 times and 2,75 times the current rating of the fuse-link, the fuse link is short-
circuited and the test is carried out

e forthe relevant period or for 30 min, whichever is the shorter, for quick acting fuse-links;
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e for the relevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

In case of doubt, the maximum resistance of the fuse-link shall be taken into account when
determining the current.

NOTE 1 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 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.

19.13 During the tests, ithe appliance shall not emit flames, molien metal, or polsonous or
ignifable gas in hazardous amounts and temperature rises shall not exceed the values shpwn
in Tlable 9.

Aftgr the tests, and when the appliance has cooled to approximately room témperatire,
conypliance 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

Waoden supports, walls, ceiling and floor of the test corner and woodén 150
calfjinets @
Insplation of the supply cord @ without T marking, or with T mdrKing up to 150
75°C
Insplation of the supply cord @ with T marking above 75.°€ T+75
Supplementary insulation and reinforced insulationother than thermoplastic 1,5 times the relevant valle
malerials © specified in Table 3

2 |For motor-operated appliances, these temperature rises are not determined.

There is no specific limit for supplementary insulation and reinforced insulation of thermoplastic matenpial.
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 thaf do
noticontain live parts;has cooled down to approximately room temperature, it shall withsfand
the lelectric strengthitest 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.

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 caryied
out.

After the operation or interruption of a control, clearances and creepage distances across the
functional insulation shall withstand the electric strength test of 16.3, the test voltage,
however, being twice the working voltage.

The appliance shall not undergo a dangerous malfunction, and there shall be no failure of
protective electronic circuits if the appliance is still operable.

During and after the tests, the no-load output voltage of an accessible safety extra-low
voltage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by
more than 3 V or 10 % of its no-load output voltage in normal use, whichever is higher, with a
maximum of 42,4 V for DC and a peak value of 42,4 V for AC.
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Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— if they become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.

NOTE Unintended operation that could 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 dn appliance containing lids or doors that are controlled by one or more interlocks;~ane of

the |interlocks may be released provided that both of the following conditions are fulfilled:

— [fhe lid or door does not move automatically to an open position when the interlock is
released;
— [he 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 alrelay or contactor with more than one contact is used, all contacts are short-circuited af|the
same time.

Any| relay or contactor which operates only in order ta_ensure that the appliance is energized
for hormal use and that does not otherwise operate.in hormal use is not short-circuited.

If mpore than one relay or contactor operates in Clause 11, each such relay or contactor is short-
circuited in turn.

If the appliance has several modes of eperation, the tests are carried out with the applignce
opefating in each mode, if necessary:

19.15 For appliances incorporating a mains voltage selector switch, this switch is set to|the
lowest rated voltage positionahd the highest value of rated voltage is applied.

19.16 Appliances having.mains connection and batteries that are replaceable by the user|are
supplied at rated voltage and operated under normal operation but with the batteries
removed or in anyposition allowed by the construction.

NOTE The intentis to determine that safe operation does not depend upon the presence of a battery voltage

19.17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry,|the
chirging system and battery are checked by the following tests.

The battery system is operated as specified in the appliance manufacturer’s instructions under
the abnormal conditions listed below in a) to d). Each test is conducted until the test sample
returns to room temperature, for at least 7 h or until twice the normal charge period has
elapsed, whichever is longer.

a) the state of the battery is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance is
introduced into a battery that has been fully discharged by charging one cell to the
percentage of being fully charged applied during the test of Clause 12;

— asingle cell or parallel only configuration battery shall be fully discharged.

b) If the test of Clause 12 is conducted with an imbalance of less than 50 % due to the function
of circuitry intended for maintaining balance between cells in the battery and if a single
fault of any component within that circuitry is shown to result in the loss of that function,
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then a series configured battery shall be fully charged with a deliberate imbalance. The
imbalance is introduced into a battery that has been fully discharged by charging one cell
to approximately 50 % of being fully charged.

c) For a battery with a series configuration, all cells are at approximately 50 % of being fully
charged, except for one which is shorted. The battery is then fully charged.

d) With a battery that is fully charged connected to the charging system, a short circuit is
introduced to the charging system across a component or between adjacent printed circuit
tracks at a location expected to produce the most unfavourable results to evaluate the effect
of back-feed from the battery. In addition, for a charging system with a cord that connects
to the battery, the short circuit shall be introduced at the point likely to produce the most

pdverse effects. The resistance of the short circuit shall not exceed 10 m(l.

No explosion or ignition of the battery shall occur during or after the test. However, venting of
thecells is permitted provided that they have not vented by any means other than through their
venys.

The voltage on any cell shall not exceed the upper limit charging voltage by more than
150 mV unless the charging system is permanently disabled from recharging the battery.

To |determine if recharging is permanently disabled, the battery-’shall be discharged to
approximately 50 % of being fully charged, by using the battery-operated appliance tested
(in |the case of an integral battery) or by using a new ,sample of the battery-opergted
appdliance (in the case of a detachable battery and separable battery). An attempt is then
madle to recharge the battery normally. There shall be nos¢harging current after 10 min or gfter
25 % of the nominal capacity has been delivered, whichever occurs first.

20 |Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intended tq be
usefd 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 bging
fitteld with an appropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in any normal position of use ¢n 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 contact with|the
horizontal supporting-surface when the appliance is tilted through an angle of 10°, the appliance
is placed on a harizontal support and tilted in the most unfavourable direction through an anpgle
of 10°.

The test-an the horizontal support may be necessary for appliances provided with rollers,
casfors'or feet. In this case, castors or wheels may be blocked to prevent the appliance from
rolling.

Appliances provided with doors are tested with the doors open or closed, whichever is the more
unfavourable.

Appliances intended to be filled with liquid by the user in normal use are tested empty or filled
with the most unfavourable quantity of water up to the capacity indicated in the instructions.

The appliance shall not overturn.

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.
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During this test, temperature rises shall not exceed the values shown in Table 9.
The drum is empty, or filled as specified for normal operation, whichever is more unfavourable.

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.

NOTE 1 Examples of parts of appliances necessarily exposed to perform the working function include the needle
Of a EWillg llIdb;IiIIU, IUI.dI.iIIy Il)lubilﬂb UI’ vaCuulll biUdlIEl dlllj I.iIU IUiddU UI’ dll Eiﬂbllibdi i’\llil’ﬁ.

Protective enclosures, guards and similar parts shall be non-detachable parts and shall have
adelquate mechanical strength. However, enclosures that can be opened by oyerriding an
interlock by applying the test probe are considered to be detachable parts.

Theg unexpected closure of self-resetting thermal cut-outs and overcurrent protective
deviices shall not cause a hazard.

NOTE 2 An example of an appliance in which self-resetting thermal cut-outs and oyercurrent protective devices
coulg cause a hazard is an appliance having parts that are necessarily exposed\so that it can perform its wofking
function.

Compliance is checked by:

— [nspection;
— fhe test of 21.1;

— pplying a force not exceeding 5 N by mean$-of a test probe that is similar to test proje B
of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the non-
circular face; and

— Bpplying test probe 18 of IEC 61032 with a force not exceeding 2,5 N.

Tesft probe 18 is not applied to appliances for commercial use unless they are intended to be
instplled in an area open to the public.

For|appliances provided with~movable devices such as those intended for varying the tension
of Rhelts, 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 dangerous moving parts with the test probes.

For|parts of appliances situated not more than 850 mm above the floor after installation qr in
normal useyin addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied
whareveritest probe 18 is used and with the same test conditions used for test probe|18.
Test probe 19 is not applied to appliances for communal use in blocks of flats or in laundereftes.

20.101 Appliances shall not be adversely affected by an unbalanced load.
Compliance is checked by the following test.

The appliance is placed on a horizontal support and a load having a mass of 0,2 kg or 10 % of
the maximum mass of textile material specified in the instructions, whichever is higher, is fixed
to the inside wall of the drum half-way along its length.

The appliance is supplied at rated voltage and operated for 56 min or the maximum period
allowed by a programmer or timer, whichever is shorter.
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The test is carried out four times, the load being moved each time through an angle of 90°
around the wall of the drum.

If compliance relies on the operation of an electronic circuit, the test is repeated with the fault

con

ditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit.

The appliance shall not overturn and the drum shall not hit other parts except the enclosure.

After the test, the appliance shall be fit for further use.

20.1
the

Cor

Tes|

app
with

20.1

it shall not be possible to open the lid while the drum\.is in motion.

Compliance is checked by inspection, by measurement of the maximum peripheral speed|
caldgulation of the rotational kinetic energy and,by the following test.

The appliance is supplied at rated voltage and operated empty. The force determined du

the

If ¢

follpwing conditions applied separately:

In dn appliance containing lids or doors that are controlled by one or more interlocks, on

the

02 The lid or door shall be interlocked so that the appliance can only be operated'w
lid or door is in the closed position.

hpliance is checked by inspection, by manual test and by the following test.

t probe B of IEC 61032 is applied with a force of 5 N and test probe 18 of IEC 6103
ied with a force of 2,5 N in order to try and release any interlock that s needed to con
the requirement. The interlock shall not release.

03 For appliances having a drum with a rotational kinetic energy exceeding 1 500 J,

for appliances having a single lid, a maximum peripheral‘speed exceeding 20 m/s,
for appliances incorporating two lids, a maximum peripheral speed exceeding 25 m/s,

test of 22.101 with the lid interlocked is applied to the lid in an attempt to open it.

bmpliance relies on the opetation of an electronic circuit, the test is repeated under

fhe electromagnetic- phenomena tests of 19.11.4.1 to 19.11.4.6 applied to the applia
The tests arel carried out with surge protective devices disconnected, unless 1
fncorporate.spark gaps.

interlocks may be released provided that the following conditions are fulfilled:

fhevlid or door does not move automatically to an open position when the interloc

fthe fault conditions in‘a) to g) of 19.11.2 applied one at a time to the electronic circuit;

hen

2 is
hply

by

ring

the

ce.
hey

e of

released; and
the appliance will not restart after the cycle in which the interlock was released.

It shall not be possible to open the lid while the drum is in motion.

If the drum is not cylindrical, the peripheral speed is the mean peripheral speed.

The rotational kinetic energy is calculated from the following formula:
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where

E is the rotational kinetic energy, in J;

m is the mass of the cloth specified in the instructions for use, in kg;

v is the maximum peripheral speed of the drum, in m/s.

If the electronic circuit is programmable, the software shall contain measures to control the

fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

20 104 Eor oo Laoncac haovina o deiion (at o
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and

— for appliances having a single lid, a maximum peripheral speed not exceeding 20%m/s,
— for appliances incorporating two lids, a maximum peripheral speed not exceeding 25 m|s,

moyVing parts shall not be accessible while the motor is energized or when. the drum spjeed
exceeds 60 r/min.

The braking system shall not be affected by the penetration of watef:

Compliance is checked by measurement of the maximum peripheral speed, by calculatiop of
the Jrotational kinetic energy in accordance with the formulaini.20.103 and by the following fest,
which is carried out after repeating the spillage test of 15.2:

The appliance is supplied at rated voltage and operated empty. For appliances having a single
lid and for appliances incorporating two lids where the second lid does not open independently
of the first lid, the lid or first lid as appropriate is_gradually opened and

— with an opening of 4 mm to 10 mm, it shall not be possible to touch parts rotating at a speed
pxceeding 60 r/min with the test probé 12 of IEC 61032;

— With an opening greater than 10 mm, but not more than 12 mm, it shall not be possible to
fouch parts rotating at a speed-exceeding 60 r/min with a test rod 3 mm in diameter jand
120 mm long. In addition, test-probe B of IEC 61032 and test probe 18 of IEC 61032|are
applied and shall not come within a distance of 20 mm from the rotating parts;

— with an opening greater.than 12 mm, the motor shall be disconnected from the supply fand
within 7 s, the drumtspeed shall not exceed 60 r/min.

For|appliances incorporating two lids where the second lid opens independently of the firsi lid,
the |first lid is gradurally opened and with an opening greater than 50 mm, the motor shalf be
disgonnected from the supply and within 2 s the drum speed shall not exceed 20 m/s.

The secend'lid is gradually opened and

— Wwith’an opening of 4 mm to 10 mm, it shall not be possible to touch parts rotating at a speed
exceeding 60 r/min with the test probe 12 of IEC 61032;

— with an opening greater than 10 mm, but not more than 12 mm, it shall not be possible to
touch parts rotating at a speed exceeding 60 r/min with a test rod 3 mm in diameter and
120 mm long. In addition, test probe B of IEC 61032 and test probe 18 of IEC 61032 are
applied and shall not come within a distance of 20 mm from the rotating parts;

— with an opening greater than 12 mm and within 7 s, the drum speed shall not exceed
60 r/min.

If compliance relies on the operation of an electronic circuit, the test is repeated under the
following conditions applied separately:

— the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;


https://iecnorm.com/api/?name=68935a780bffb8973dad607c7cfa2560

- 74 - IEC 60335-2-4:2023 EXV © IEC 2

the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied in turn to

023

the

appliance. The tests are carried out with surge protective devices disconnected, unless they

incorporate spark gaps.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of

the

interlocks may be released provided that the following conditions are fulfilled:

the lid or door does not move automatically to an open position when the interloc
released; and

the appliance will not restart after the cycle in which the interlock was released.

k is

If the electronic circuit is programmable, the software shall contain measures to control
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{/error conditions specified in Table R.1 and is evaluated in accordance with the-rele
lirements of normative Annex R.

05 Protective devices fitted in the upper part of spin extractors having\a ‘vertical

can escape from the drum in normal use.

hpliance is checked by inspection.

Mechanical strength

h rough handling that may be expected in normaluse.

hpliance is checked by applying blows to the. appliance in accordance with test Eh
60068-2-75, the spring hammer test.

appliance is rigidly supported and . three blows, having an impact energy of 0,5 J,
ied to every point of the enclosure@hat is likely to be weak.

pcessary, the blows are also applied to handles, levers, knobs and similar parts and to si
ps and their covers but only ifthe lamps or covers protrude from the enclosure by more
nm or if their surface aréa-exceeds 4 cm?2. Lamps within the appliance and their covers
tested if they are likely to be damaged in normal use.

bn applying the release cone to the guard of a visibly glowing heating element,

hammer head passing through the guard shall not strike the heating element.

For
con
Fre

applianices and parts of appliances having pins for insertion into mains socket-out

b fall-repeated, procedure 2, of IEC 60068-2-31.

the
ant

BXiS

| be positioned or protected so that the device is not likely to be damaged.by‘textile material

Appliances shall have adequate mechanical strength and be constructed to withstand

b of

are

nal
han
are

the

ets,

plianteis checked by subjecting the part of the appliance incorporating the pins to the fest,

The number of falls is:

100, if the mass of the part does not exceed 250 g;

— 50, if the mass of the part exceeds 250 g.

The height of the falls is 500 mm.

After the tests, the appliance shall show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doubt,
supplementary insulation and reinforced insulation are subjected to the electric strength

test

of 16.3.
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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.

Crafks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and sin|7ilar
maferials are ignored.

21.2 Accessible parts of solid insulation shall have sufficient strength to prevent penetration
by gharp implements.

Compliance is checked by subjecting the insulation to the following test; unless the thickrless
of supplementary insulation is at least 1 mm and that of reinforced insulation is at I¢ast
2 mm.

The insulation is raised to the temperature measured during{he“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
pinlis held at any angle from 80° to 85° to the horizontal and loaded so that the force exefted
along its axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the surface of
the linsulation at a speed of approximately 20 mmy/s. Two parallel scratches are made. They|are
sparped sufficiently apart so that they are notaffected by each other, their length covefing
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 forcg of
appyoximately 10 N. No further ddmage, such as separation of the material, shall occur. [The
insylation 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 tq an
unsgratched 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.

o
=

21.3 Appliances with pins for insertion into socket-outlets where the plug part is capabl
rotgtion shalkbe provided with a mechanical stop to prevent rotation beyond which stres
elegtrical.cennections and internal wiring may occur. The mechanical stop shall have adequate
meghanical strength and be constructed to withstand such rough handling that may be expe¢ted
in nprmal use.

U <D
—
(@]

Compliance is checked by inspection and by the following test.

The part relying upon the mechanical stop shall be rotated as intended until the mechanical
stop prevents further rotation. A torque of 2 Nm is then applied for 1 min in an attempt to
override the mechanical stop. The part relying upon the mechanical stop shall not rotate.

The test shall be repeated in the opposite direction of rotation.
21.101 Lids of appliances shall have adequate mechanical strength.

Compliance is checked by the following test.
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A rubber hemisphere having a diameter of 70 mm and a hardness between 40 IRHD and
50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height of 100 mm
onto the centre of the lid.

The test is carried out three times, after which the lid shall not be damaged to the extent that
compliance with 20.2 is impaired.

21.102 Lids and their hinges shall have adequate resistance to distortion.

Compliance is checked by the following test.

A fqrce of 50 N is applied to the open lid in the most unfavourable direction and positioh-

The test is carried out three times, after which the hinges shall not have worked(loose and|the
appliance shall not be damaged or deformed to such an extent that compliance with|the
appyropriate requirements of 20.102 to 20.104 is impaired.

22 [Construction

22.1 |If the appliance is marked with the first numeral of the IP-system or any of the additi¢nal
letters of the IP system, the relevant requirements’,'ef IEC 60529:1989 including
IEC|60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance is checked by the relevant tests.

22.2 For stationary appliances, means shall be provided to ensure disconnection from|the
supply mains. Such means shall be one of the fellowing:

— B supply cord fitted with a plug;

— B switch providing all-pole disconnection and complying with 24.3;

— B statement in the instructions that a disconnection incorporated in the fixed wiring is t¢ be
brovided;

— Bn appliance inlet.
Single-pole switches and single-pole protective devices that disconnect heating elements ffom

the |supply mains inssingle-phase, permanently connected class 0l appliances and class |
appliances shall beé connected to the line conductor.

Compliance is/.checked by inspection.

22.3 Appliances with pins for insertion into socket-outlets shall not impose undue strair} on
thege'socket-outlets. The means for retaining the pins shall withstand the forces to which|the
pins—aretikety tobesubjected-mmormatuse:

Compliance is checked by inserting the pins of the appliance into a socket-outlet. 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 apertures.

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. 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.
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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-ping for
insgrtion into socket-outlets shall be constructed so that in normal use, when pins are(fouched,
thene is no risk of electric shock from charged capacitors that result in a capacitance equal to
or greater than 0,1 uF across any two pins.

Compliance is checked by the following test.

The appliance is supplied at rated voltage. Any switch is then placed-in the off position jand
the fappliance is disconnected from the supply mains at the instant.0bvoltage peak. One second
after disconnection, the voltage between the pins of the plug s, measured with an instrunment
havjng an input impedance of not less than 100 MQ in parallel"with an input capacitance|not
exceeding 25 pF.

The voltage shall not exceed 34 V.

If compliance relies on the operation of an electronic circuit, the electromagnetic phenomena
testls of 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance. The test| for
measuring the voltage between the pins ofthe plug is then repeated three times and for gach
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that their electrical insulation cannot be affected by
water that could condense on coldusurfaces or by liquid that could leak from containers, hoses,
couplings and similar parts ofcthe appliance. The electrical insulation of class Il appliances
and| class Il constructions™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 operatioh or
at rest, whic¢hever is the more unfavourable.

Aftar this test, inspection shall show that there is no trace of liquid on windings or insulaftion

thalcould 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.
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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 this 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 this
stan frrtar = = i = i i

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.

NOT[E 2 Trip-free is an automatic action that is independent of manipulation or position of|the actuating memHfer.

Reget buttons of non-self-resetting controls shall be located or ‘protected so that their
acc|dental resetting is unlikely to occur if this could result in a hazard:

NOTE 3 For example, this requirement precludes the location of reset bdttons 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 againstiaccess to live parts, moisture or contact with
moying parts shall be fixed in a reliable manner.and withstand the mechanical stress occurfing
during normal use. Snap-in devices used fop fixing such parts shall have an obvious logked
posjtion. The fixing properties of snap-in 'devices used in parts that are likely to be remqgved
during installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to beremoved during installation or servicing are disassembled jand
asspmbled 10 times before.the test is carried out.

NOTE Servicing includesSreplacement of 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 ofithe appliance, the test is also carried out immediately after it has been operated
under the conditions specified in Clause 11.

The te'st+is applied to all parts that are likely to be detachable whether or not they are fixe1i 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 f the shape of the part is such that the fingertips cannot easily slip off, 50 N;

e fthe 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.
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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
PUSHT force:

— R Nm, for major dimensions up to 50 mm;

— W Nm, for major dimensions over 50 mm.

This torque is also applied when the test fingernail is pulled by means of the loop.
If thHe projection of the part which is gripped is less than 10 mm, the torquelis reduced by 50 %.
Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall be fixed |n a
reliable manner so that they will not work loose in normal ‘use if loosening could result |n a
hazprd, including a choking hazard. If these parts are usé€d to indicate the position of switghes
or gimilar components, it shall not be possible to remgve or fix them incorrectly if this could
resdilt in a hazard. The requirement concerning the cheking hazard does not apply to appliances
intended for commercial use.

Segling compound and similar materials, other than self-hardening resins, shall not be usefd to
preyent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part by
appllying an axial force of:

— |15 N, if an axial pull is unlikély to be applied in normal use;

— PBO N, if an axial pull is likely to be applied in normal use.

The force is applied for~1 min.

If the part is removed and can be contained within the small parts cylinder in Figure 13| its
loogening is-considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, conftact
is uplikely 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.
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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 cur
thrqugh the flexible cord.

Twa-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is
tham 225 cm, the cord is unreeled so that a length of 76 cm remains on the reel’An additi
length of 75 cm of the cord is then unreeled and pulled in a direction so\that the grea
abrasion occurs to the sheath, taking into account the normal position oftuse of the applia
Where the cord leaves the appliance, the angle between the axis of the©ord during the test
the faxis of the cord when it is unreeled without substantial resistance,is)approximately 60°.
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e cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that
W recoil.

test is carried out 6 000 times at a rate of approximately 30 times per minute or at
imum rate allowed by the construction of the cord reel if this is less.

E The test can be interrupted to allow the cord to.cool.

r this test, the cord and cord reel are\inspected. In case of doubt the cord is subjecte
electric strength test of 16.3, a testvoltage of 1 000 V being applied between the conduc|
he cord connected together and metal foil wrapped around the cord.

7 Spacers intended to prevent the appliance from overheating walls shall be fixed so
not possible to remove them from the outside of the appliance by hand or by means
wdriver or a spanner.

hpliance is checKed by inspection and by manual test.

8 Currentscarrying parts and other metal parts, the corrosion of which could result
ard, shall be resistant to corrosion under normal conditions of use.
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reguirement is not applicable to parts made from stainless steel, plated steel and sinrilar

Compliance is checked by verifying that after the tests of Clause 19, the relevant parts show
no sign of corrosion.

NOT

E Compatibility of the materials of terminals and the effect of heating can influence corrosion.

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.
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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.

The requirement is not applicable to glass-wool thermal insulation.

NOTE 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 gsed=asinsutatiomuntessmpregmated—hisrequirementdoesnotappty—————

— o magnesium oxide and mineral ceramic fibres used for the electrical insulation of healting
Elements;

— |nsulating material where the interstices between the fibres of the material are lsubstant|ally
filled with a suitable insulant.

Compliance is checked by inspection.

22.22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22.23 Oils containing polychlorinated biphenyl (PCB) shalhhot be used in appliances.
Compliance is checked by inspection.

22.24 Bare heating elements, other than_those in class Illl appliances or class| lll
constructions that do not contain live parts,-shall be supported so that the heating conduftor
is uplikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the most
unfavourable place. No force is applied to the conductor after it has been cut.

22.25 Appliances shall be(constructed so that sagging heating conductors cannot come [into
contact with accessible metal parts. This requirement does not apply:
— o class lll appliances or parts of class Ill constructions that do not contain live par{s;
— Wwhere a coretis.provided that effectively prevents the heating conductor from sagging; ¢r
— Wwhere supplementary insulation is provided to prevent the heating conductor from
contacting accessible metal parts.

Compliance is checked by inspection.

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.
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22.28 For class Il 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 Il 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 can be affected, for example, by the installation of metal conduits
or cgbtesprovidedwittrametatsteatti

Compliance is checked by inspection.

22.30 Parts of class Il construction which serve as supplementary insulation.orreinforced
instilation, and which could be omitted during reassembly after servicing, shall be:

— fixed so that they cannot be removed without being seriously damagedj ‘or

— Fonstructed so that they cannot be replaced in an incorrect position/and if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTIE 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 jand
reinforced insulation shall be reduced below the values specified in Clause 29 as a result of
wedr.

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
redliced 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 provided that these screws
br nuts are not requiredtorbe removed during the replacement of the supply cord or other
servicing;

— phort rigid wires remain in position when the terminal screw is loosened;

— parts are held inplace with two independent fixings that are not expected to become Idose
at the samextime;

— wires connected by soldering are held in place near the terminals independently of|the
solder;

— Wwires-Connected to terminals have an additional fixing provided near the terminal, so thTt in

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.
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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 1s suspended freely in an oxygen bomb, the effective capacity of the bomb beinpy at
leagt 10 times the volume of the part. The bomb is filled with oxygen not less than 97_% pure,
to & pressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C,

WARNING — The use of the oxygen bomb presents some danger unless handled with cpre.
Pretautions shall be taken to avoid the risk of explosion due to sudden oxidatioh.

The part is kept in the bomb for 96 h. It is then removed from the Hbemb 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 qase of doubt, the following test is carried out to detérmine if ceramic material is tightly
sintered.

Theg ceramic material is broken into pieces that.are immersed in a solution containing 1§ of
fuchsine in each 100 g of methylated spirit. The\solution is maintained at a pressure not |ess
tham 15 MPa for a period so that the product of the test duration in hours and the test pressure
in megapascals is approximately 180.

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 condugtive
liqujds that are in contact with unearthed accessible metal parts shall not be in direct contact
with live parts or unearthed metal parts that are separated from live parts by basic insulation
only.

Ele¢trodes\shall not be used for heating liquids.

For|class Il construction, conductive liquids that are or may become accessible in normalfuse
and conductive fiquids thatare i contact with unearthed accessible metal parts siraftnot be
in direct contact with basic insulation or reinforced insulation unless the reinforced
insulation consists of at least 3 layers.

For class Il construction, conductive liquids which are in contact with live parts shall not be
in direct contact with reinforced 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.
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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 other than class Ill constructions, 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
maters i ot I — e ‘ i by

supplementary insulation.

For|stationary appliances and cordless appliances, this requirement does not applysto handles,
levgrs and knobs, other than those of electrical components, provided that they-are reliably
conpected to an earthing terminal or earthing contact or separated from live parts by earthed
meftal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its assocfated
stangl.

Compliance is checked by inspection and if necessary by the relevant tests.

Insdwlating material covering metal handles, levers and “knobs shall withstand the ele¢tric
strength test of 16.3 specified for supplementary insulation.

22.36 For appliances other than class Ill applianceés, handles which are continuously held in
the jhand in normal use shall be constructed so, that when gripped in normal use, the operafor's
hand is not likely to touch metal parts unless they are separated from live parts by douyble
instilation 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 métal, shall be separated from accessible metal parts| by
supplementary insulation.

Thig requirement dogs not apply to capacitors complying with the requirements for protective
impedance specified-in 22.42.

Compliance iS/ehecked by inspection and by the relevant tests.

22.38 Capacitors shall not be connected between the contacts of a thermal cut-out.

Compliance 1s checked by InSpection.
22.39 Lampholders shall be used only for the connection of lamps.
Compliance is checked by inspection.

22.40 Motor-operated appliances and combined appliances which are intended to be moved
while in operation, or which have accessible moving parts, shall be fitted with a switch to
control the motor. The actuating member of this switch shall be easily visible and accessible.

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
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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 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. |f any ong of
the |components is short-circuited or open-circuited, the values specified in 8.1.4) shall nof be
exceeded.

Component impedances shall be unlikely to change significantly durindg the lifetime of|the
appliance.

Compliance is checked by inspection and by measurement and if-necessary, for resistors land
capfcitors by the following tests.

Redistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked by
the tests for class Y capacitors in IEC 60384-14:2013 ineluding IEC 60384-14:2013/AMD1:2016
appyopriate to the rated voltage of the appliance.

22.43 Appliances which can be adjusted for @ifferent voltages shall be constructed so fhat
acc|dental changing of the setting is unlikely ¢o occur.

Compliance is checked by manual test,

22.44 Appliances shall not have anjenclosure that is shaped or decorated like a toy.

NOTE 1 Examples of such enclosures are those representing animals, characters, persons or scale models.

The requirement is not applicable to appliances where there is a toy shaped like the appliance.

NOTE 2 An example of a toy shaped like an appliance is a toy refrigerator.

Compliance is;checked by inspection.

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
reslli‘of an external force applied to the enclosure

Compliance is checked by inspection and by applying a force of 30 N to accessible surfaces.

22.46 If programmable protective electronic circuits are used to ensure compliance with this
standard, the software shall contain measures to control the fault/error conditions specified in
Table R.1.

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 normative Annex R.
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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.

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/preyent
back-siphonage 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 pbefore the appliance |can
be gtarted unless the appliance switches off automatically at the endfef-a cycle or it can operate
confinuously 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 clycle.
Fang, storage water heaters, air conditioners and refrigerdtors” are examples of appliances that can opg¢rate
cont|nuously without giving rise to a hazard.

22.50 Controls incorporated in the appliance; it any, shall take priority over controls actuated
by flemote operation.

Compliance is checked by inspectioniand by appropriate tests if necessary.

22.5%51 A control on the appliance shall be manually adjusted to the setting for remote operation
before the appliance can be:operated in this mode. There shall be a visual indication on|the
appliance showing that the‘appliance is adjusted for remote operation. The manual setting jand
the |visual indication of the.remote mode are not necessary on appliances that can:

with

bperate continueusly; or
bperate automatically; or

be operated remotely;

out @iving rise to a hazard.

Co

npliarice IS cnecKkea Dy INnspectiorn.

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 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.
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22.53 Class Il appliances and class lll appliances that incorporate functionally earthed parts
shall have at least double insulation or reinforced insulation between live parts and the
functionally 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.
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E Batteries are specified in IEC 60086-2.

b5 Devices that are operated by the user to stop the intended function of the lapplianc
shall be distinguished from other manual devices by means of shape, of size, or surf
ure, or position. This requirement concerning position does not precludexise of a push
h off switch.

ndication when the device has been operated shall be given by:

factile feedback from the actuator or tactile feedback from(the appliance such as stopj
pbf the vibration on the body of the appliance or of a part.of it; or

reduction in heat output; or
hudible and visible feedback.

sound of the motor or sound of an actuator.switching from on to off is considered ag

sidered visual and tactile feedback. The force feedback from the actuator when operati
bnsidered to be tactile feedback.

hpliance is checked by inspection\ahd by manual test.

56 Detachable power supply part shall be provided with the part of class lll construct
e appliance.

hpliance is checked. by inspection.

b7 The properties of non-metallic materials shall not degrade from exposure to U

h that they“no longer comply with this standard. This requirement does not apply to gl

ible feedback. A switch with a stable offposition different from the on—positiom is

e, if
ace
on

bing

an

git

ion
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ation generated from UV sources provided for microbiological control within the applignce

ASS,

hpliance is checked by the conditioning and tests of normative Annex T.

22.58 Appliances connected to the supply mains by an appliance inlet, shall be provided with
a cord set or a connector for attachment to a suitable flexible cord.

The

requirement is not applicable to:

— appliances connected to the supply mains by an appliance inlet complying with the standard
sheets of IEC 60320-3;

— single phase appliances having a rated current exceeding 16 A and that are connected to
the supply mains by an appliance inlet complying with the standard sheets of IEC 60309-2;

multi-phase appliances connected to the supply mains by an appliance inlet complying with
the standard sheets of IEC 60309-2;
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Compliance is checked by inspection.

22.59 Protective extra-low voltage circuits shall be separated by at least supplementary
insulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.

Compliance is checked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and functional earthing contacts shall not be connected to

n b H 1
the rrcullirdr tcCrirmriart.

Compliance is checked by inspection.

22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 a¢cessible to|the
usef and socket-outlets accessible to the user:

— that are incorporated in appliances connected to the supply mains; and

— that operate at rated voltage

sha|l be single-phase with a current rating not exceeding 16 A.

Appliance outlets accessible to the user, other than thase“intended to supply accessofies
supplied with the appliance and socket-outlets accessible(to the user shall be protected by jone
of the following protective devices, having a current.fating not exceeding the current rating of
the [appliance outlet or socket-outlet:

— P circuit breaker for equipment complying with*|EC 60934;

— R non-user replaceable fuse-link.

The protective device shall be placed béhind a non-detachable cover. The actuating member
of the circuit breaker may be accessible’

The| current rating of appliance-outlets and socket-outlets marked with the outlet load in watts,
is optained from the marked-outlet load divided by the rated voltage.

Compliance is checked‘by inspection.

22.62 Remote communication through public networks shall not impair compliance with [this
standard.

The requirement is only applicable to:

a) remote communication that includes the download of software or the transmission of ¢ata
that-nctudes:

— measures according to normative Annex R necessary for compliance with 22.46; or
— means necessary for compliance with Clauses 8 to 32 of this standard.

NOTE 1 Examples of such means are constants, algorithms, timers or a downloaded software or parameter set
which regulates or limits the maximum normal temperature rises in Clause 11.

NOTE 2 Examples of means which do not affect Clauses 8 to 32 of this standard are the change of speed setting
of a range hood fan, operation of a drive to open or close a driven part or change of operational setting of an air
conditioner, such as fan speed, heating and cooling temperatures and louver movement.

b) remote communication that includes the download of software or the transmission of data,
that only affects that part of the software that is not covered by the above case a), but where
compliance with this standard may be impaired due to improper separation or partitioning
from the software or data in the above case a).
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The requirement is not applicable to appliances:

- where all measures to comply with this standard are independent of software;

- using remote communication through public networks for the send-only transmission of
data; or

— that only provide event driven messages or push remote monitoring.

Compliance is checked by inspection of the product, inspection of the technical documentation,
and by the requirements and tests in normative Annex U.

22.101 Interlocks required for compliance with Clause 20 shall be constructed so that lids or
doofs are unlikely to be forced open in normal use.

Compliance is checked by the following test.

The lid or door is opened manually as in normal use, the force applied beingym€asured. Th¢ lid
or door is closed and interlocked. An attempt is then made to open the lidyor door in the same
way.

It shall not be possible to force open the lid or door with a forcecless than 10 times the value
origiinally measured, with a minimum of 50 N.

23 |Internal wiring
23.1 Wireways shall be smooth and free from sharp ‘édges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins or sinilar
edgles which may cause damage to their insulation.

Holes in metal through which insulateddwvires pass shall have smooth well-rounded surfacep or
be provided with bushings.

Wir|ng shall be effectively prevented from coming into contact with moving parts.
Compliance is checkedwby-inspection.

23.2 Beads and similar ceramic insulators on live wires shall be fixed or located so that fhey
canpot change their position or rest on sharp edges. If beads are inside flexible metal conduits,
they shall be<coentained within an insulating sleeve, unless the conduit cannot move in nofmal
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, such as the sheath of a flexible
cord complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
conductors.

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.
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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 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
eledtric strength test of 16.3, the fest voltage being reduced to T 000 V and applied betwleen
livel 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 thé movable
part shall be broken. However, if the wiring supplies circuits that consume no moréxthan 14 W,
them 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.

23.%5 A single layer of internal wiring insulation shall not b€ used to provide reinforced
instilation.

For|class Il construction, the sheath of a cord camplying with IEC 60227 or IEC 6024% or
IEC| 62821 may provide supplementary insulation,

Insylation of single layer internal wiring that,is subjected to the supply mains voltage ghall
withstand the electrical stress likely to occut’'in normal use.

Compliance is checked by inspectionand as follows.

Theg insulation of single layer.jinternal wiring shall be electrically equivalent to the basic
insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply With
the [following electric strength test. If the basic insulation of the conductor does not fulfil pne
of these conditions, thecconductor is considered to be bare.

A voltage of 2 000(V 4s applied for 15 min between the conductor and metal foil wrapped around
thelinsulation. There shall be no breakdown.

23.6 When-sleeving is used as supplementary insulation on internal wiring, the sleeying
shall be‘retained in position by clamping at both ends or be such that it can only be remqgved
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.
The requirement does not apply to windings.

Compliance is checked by inspection.
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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.

The requirement does not apply to the soldered tip of a stranded conductor.
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 and by the tests specified in Table 6 of IEC 60227+5:2011
refdrence numbers 1 and 2.

24 |Components

24.1 Components shall comply with the safety requirements specified 'in the relevant |[EC
standards as far as they reasonably apply.

Compliance with the IEC standard for the relevant component does not necessarily engure
compliance with the requirements of this standard.

Motors are not required to comply with IEC 60034-1. They are tested as part of the applignce
accprding to this standard.

Relays shall be tested as part of the appliance*according to this standard. They may| be
alternatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in wihich
casg they must also meet the additional requirements in IEC 60335-1.

Unless otherwise specified, the requiréments of Clause 29 of this standard apply between Jive
parts of components and accessible parts of the appliance. Unless otherwise specjied,
components may comply with the:requirements for clearances and creepage distances for
fungtional insulation as specified in the relevant component standard.

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-
metallic material in cemponents including parts of non-metallic material supporting currgnt-
cariying connections.inside components.

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 standaid.

Components that have been previously tested and shown to comply with the resistance to|fire
reqlirements 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 pre-selection alternatives in 30.2 are used, the test report for the component
states the values of tg and t; as required by IEC 60695-2-11:2014.

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 IEC 62477-1. They are
tested as part of the appliance according to this standard.
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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.

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 2 For automatic controls, marking includes documentation and declaration as specified in Clause |7 of
IEC p0730-1:2013/AMD1:2015.

Lampholders and starterholders that have not been previously tested and found te' comply with
the [relevant IEC standard are tested as a part of the appliance and shall additionally comply
with the gauging and interchangeability requirements of the relevant IEC standard under|the
congitions occurring in the appliance. Where the relevant IEC standard specifies these gauging
and| interchangeability requirements at elevated temperatures, the temperatures measyred
durlng the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard{there are no additional tgsts
spegified for nationally standardized plugs such as those _detailed in IEC TR 60083 or
conhectors or plug connectors complying with the standdrd sheets of IEC 60320-3 or
conphectors complying with the standard sheets of IEC 60309-2.

When an IEC standard does not exist for a component, there are no additional tests specified.

24.1.1 The relevant standard for capacitors likely to be permanently subjected to the supply
voltage and wused for radio interferénce suppression or for voltage divifling
is IEC 60384-14:2013 including IEC 60384~14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporated
in appliances:

— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch.\\This switch shall provide all-pole disconnection if the capacitqr is
connected to earth)

If tHe capacitors_have to be tested, they are tested in accordance with normative Annex F.

24.1.2 The-relevant standard for transformers in associated switch mode power suppligs is
Annex BBof IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 2p of
IEC| 61658-1:2017 and Annex H of IEC 61558-1:2017 are not applicable.

The relevant standard for safety isolating transformers is IEC 61558-2-6:2009. If they have
to be tested, they are tested in accordance with normative Annex G.

24.1.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
operation declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they have to be
tested, they are tested in accordance with normative Annex H.

The number of operating cycles for switches need not be declared for 7.4 if the appliance meets
the requirements of this standard when they are rendered inoperative.

If the switch operates a relay or contactor, the complete switching system is subjected to the
test.
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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 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching system need
not be tested.

24.1.4 The relevant standard for automatic controls is |EC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 together with the relevant part 2.

The number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 shall not be less than the following:

— [thermostats 10 000
— [emperature limiters 1000
— elf-resetting thermal cut-outs 300
— Voltage-maintained non-self-resetting thermal cut-outs 1 000
— pther non-self-resetting thermal cut-outs 30
— ftimers 3.000
— nergy regulators 10000

Modification:
Theg number of cycles of operation for timers is increasedto. 10 000.

The number of cycles of operation for automatieyeontrols that operate during the tesf of
Clayse 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 sheort-circuited or rendered inoperative.

If @utomatic controls have to be tested, they are also tested in accordance Wwith
SuHclauses 11.3.5 to 11.3.8 andl* Clause 17 of [EC 60730-1:2013 includiing
IEC|60730-1:2013/AMD1:2015 as type’ 1 controls. The tests of Clauses 12, 13 and 14 of
IEC|60730-1:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carrying
out|the test of Clause 17.

Theg ambient temperature._during the test of Clause 17 of |IEC 60730-1:2013 includling
IEC| 60730-1:2013/AMD1:2015 is that occurring during the test of Clause 11 in the appliafnce,
as §pecified in footnotesb of Table 3.

Thermal motor. protectors are tested in combination with their motor under the conditlons
spegified in normative Annex D.

For| water- valves containing live parts and that are incorporated in external hoses| for
conhéetion of an appliance to the water mains, the degree of protection provided by enclosures
against-harmiu-ngress-ef-water-declaredfor-Stbetatse—6-62-0fHEG60436-2-8:2618-shafl be

IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2.K controls
in IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

For lid interlocks, the number of cycles of operation declared for IEC 60730-2-12:2015, 6.10
and 6.11 shall not be less than 6 000.

24.1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for appliances
classified higher than IPX0, the relevant standard is IEC 60320-2-3.
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24.1.6 The relevant standard for small lampholders similar to E10 lampholders is IEC 60238,
the requirements for E10 lampholders being applicable. However, they need not accept a lamp
with an E10 cap complying with the current edition of standard sheet 7004-22 of 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-+1:2013
including IEC 60730-1:2013/AMD1:2015 under the maximum load conditions occurring in|the
appjiance for at least the number of cycles of operation in 24.1.4 selected according to|the
contactor or relay function in the appliance.

24.1.10 Lamps and lamp systems that have not been previously tested.ahd found to comply
with the exempt group classification of IEC 62471:2006 general(lighting systems (GLS)
regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E4) are tested as a part of|the

appliance and shall comply with the requirements of Clause 32 uhder the conditions occurying
in the appliance.

Unlgess otherwise specified, the following components are considered to comply with the exempt
groyp classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and nearrUV

hazard (Eyya):

— Visible light indicators;

— |nfrared sources used for signalling or ¢ommunication;
— peven-segment indicators;

— [liquid-crystal displays;

— prganic LED displays (OLED);

— plasma displays.

24.1.11 For cord sets «equired to be provided with the appliance, the relevant standard is
IEC| 60799. Cord sets-with cords complying to IEC 62821-3 are allowed.

24.2 Appliances shall not be fitted with:

— pwitches, ‘automatic controls, power supplies and the like in flexible cords;

— Mevices that cause the protective device in the fixed wiring to operate in the event pf a
fadlt,in the appliance;

— thermal cut-outs that can be resel by a soldering operation, unless the solder has a melting
point of at least 230 °C.

Compliance is checked by inspection.

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 Ill conditions.

NOTE 1 Full disconnection is contact separation of a pole to ensure the equivalent of basic insulation, in
accordance with IEC 61058-1:2016, between the supply mains and those parts that are intended to be disconnected.

NOTE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

Compliance is checked by inspection and by measurement.
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24.4 Plugs and socket-outlets for extra-low voltage circuits, and those used as terminal
devices for heating elements, shall not be interchangeable with plugs and socket-outlets listed
in [IEC TR 60083 or IEC 60906-1 or with connectors, appliance inlets, plug connectors and
appliance outlets complying with the standard sheets of IEC 60320-3.

Compliance is checked by inspection.

24.5 Capacitors in auxiliary windings of motors shall be marked with their voltage rating 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 capacifors
conphected 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 capacitofdoes|not
exceped 1,1 times its voltage rating.

instilation that is inadequate for the rated voltage of the appliance, shall n6t exceed 42 V. In

24.F‘ The working voltage of motors directly connected to the supply mains and having basic
addjition, they shall comply with the requirements of normative Annex I,

Compliance is checked by measurement and by the tests of normative Annex |.

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¢

Apgliances intended to be permanently connected t0 the water mains shall not be conne¢ted
by g 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, sfeam
overs 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 60252-1:2010
ncluding JEC60252-1:2010/AMD1:2013;

— 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;

NOTIE \The enclosure can 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;

— adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand the
needle-flame test of normative Annex E;

— adjacent non-metallic parts within 50 mm of the outer surface of the capacitor are classified
as at least 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.

For capacitors complying with IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013, the
damp heat test severity parameters for 5.14 of IEC 60252-1:2010 including IEC 60252-
1:2010/AMD1:2013 shall be:

— temperature 40 °C £ 2 °C at a relative humidity of 93 % + 3 %;
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— duration 21 days.

Compliance is checked by inspection, measurement or the appropriate flammability requirement.

25 Supply connection and external flexible cords

25.1 Appliances, other than those 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
ess than the corresponding ratings of its associated appliance;

— [n appliance inlet having at least the same degree of protection against moisture asrequjred
for the appliance;

— pins for insertion into socket-outlets.
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
mulfiple supply may be provided with more than one means of connection provided that|the
relejvant 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 Hg or
60 Hz is applied for 1 min between each means>of connection to the supply mains.

NOTIE 2 This test can be combined with that of 16.3«

During this test, no breakdown shall eceur.

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:

— Ford anchorage and.a'set of terminals allowing the connection of a flexible cord;
— P fitted supply cord;

— P set of supply-leads accommodated in a suitable compartment;

— | set of terminals allowing the connection of cables of fixed wiring having the nominal crgss-
sectiondl areas specified in 26.6;

— B setof 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:

— aset 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

shall allow the connection of the supply conductors after the appliance has been fixed to its
support.

If a fixed appliance is constructed so that parts can be removed to facilitate easy installation,
this requirement is considered to be met if it is possible to connect the fixed wiring without
difficulty after a part of the appliance has been fixed to its support. In this case, removable parts
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are to be constructed for ease of reassembly without risk of incorrect assembly or damage to
the wiring or terminals.

Compliance is checked by inspection and, if necessary, by making the appropriate connections.

25.4 For appliances intended to be permanently connected to the fixed wiring and having a
rated current not exceeding 16 A, cable and conduit entries shall be suitable for cables or
conduits having a maximum overall dimension shown in Table 10.

Table 10 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
including earthing
conductors mm

Cable Conduit @
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.

Corlduit entries, cable entries and knock-outs shall be\-constructed or located so that|the
introduction of the conduit or cable does not reduce elearances or creepage distances bglow
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:

— lype 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 tq be
permanently ¢onnected to the fixed wiring, the supply cord shall be assembled to the applignce
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.

25.7 Supply cords for appliances other than class lll appliances shall be one of the following
types:
— Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (code
designation 60245 IEC 53).

These supply cords shall not be used on appliances intended to be used outdoors or when
they are liable to be exposed to significant amounts of ultraviolet radiation.
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Polychloroprene sheathed

Their properties shall be at least those of ordinary polychloroprene sheathed cords (c
designation 60245 IEC 57).

These supply cords may be connected to appliances intended to be used in
temperature applications.

Polyvinyl chloride sheathed

023

ode
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These supply cords shall not be 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
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25.8 Condugctors of supply cords shall have a nominal cross-sectional area not less than

sho

least those of:

» light polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for applian
having a mass not exceeding 3 kg;

o ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53), for o
appliances.

Heat resistant polyvinyl chloride sheathed

These supply cords shall not be used for type X attachment other than'specially prep3
cords. Their properties shall be at least those of:

p heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC
for appliances having a mass not exceeding 3 kg;

p heat-resistant polyvinyl chloride sheathed cord (code,designation 60227 IEC 57),
other appliances.

Halogen-free, low smoke, thermoplastic insulated andsheathed
Their properties should at least be those of:

p light duty halogen-free low smoke flexiblercable (code designation 62821 IEC 101
circular cable and code designation 62824 IEC 101f for flat cable);

» ordinary duty halogen-free, low smoKe flexible cable (code designation 62821 IEC
for circular cable and code designation 62821 IEC 102f for flat cable).

ply cords for class lll appliances'shall be adequately insulated.

hpliance is checked by inspection, by measurement, and for class Ill appliances
fain live parts, by the folloewing test.

bitage of 500 V is_applied for 2 min between the conductor and metal foil wrapped aro
insulation, the insulation being at the temperature measured during the test of Clause
re shall be ng breakdown during this test.
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Table 11 — Minimum cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional area
A mm?2
<0,2 Tinsel cord @
>0,2 and <2,5 0,5a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)°
10 and 16 4L (4 oD
=19 TSI \1,9)
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE For supply cords supplied with multi-phase appliances, the nomindl 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.
a8 These cords may only be used if their nominal length dees.Jnot exceed 2 m
between the point where the cord 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
conpection to the fixed wiring,‘to the earthing contact of the plug.

In rmulti-phase appliances,‘the colour of the neutral conductor of the supply cord, if any, ghall
be blue.

Where additional\neutral conductors are provided in the supply cord:

— pther colours may be used for these additional neutral conductors;

— pll of the neutral conductors and line conductors shall be identified by marking using|the
blphanumeric 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.

The requirement does not apply to the soldered tip of a stranded conductor.
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.
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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
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.

Comptranceisthecked by imspection:

25.14 Appliances provided with a supply cord and that are moved while in operatiolr shall be
constructed so that the supply cord is adequately protected against excessive flexing whefe it
enters the appliance.

Thig requirement does not apply to appliances with automatic cord reels-that comply with|the
reqlirement and test of 22.16.

Compliance is checked by the following test that is carried out.On~an apparatus having an
osclllating member as shown in Figure 8.

The part of the appliance that includes the inlet opening is fixed to the oscillating membel so
thal, when the supply cord is at the middle of its travel, the axis of the cord where it enters|the
cord guard or inlet is vertical and passes through the-axis of oscillation. The major axis of|the
section of flat cords shall be parallel to the axis of ¢scillation.

The cord is loaded so that the force applied is:

— WO N, for cords having a nominal cross-sectional area exceeding 0,75 mm?Z;
— B N, for other cords.

The distance X, as shown in Figure’ 8, between the axis of oscillation and the point where|the
cordl or cord guard enters the appliance, is adjusted so that when the oscillating member mgves
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 vertigal),
the number of flexings)for type Z attachments being 20 000 and for other attachments 10 §00.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

The cord and\its associated parts are turned through an angle of 90° after half the numbgr of
flexfngs, unless a flat cord is fitted.

Dunjng 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 or functional 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.
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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.

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 anchorag
other suitable point. The mark is made while the cord is subjected to a pull force of:

100 N, for fixed appliances regardless of the mass of the appliance;
the value as shown in Table 12, for other appliances.

The
spegified. The test is carried out 25 times.

The
clog

Table 12 — Pull force and torque

cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the fq

cord, unless on an automatic cord reel, is then subjected toCa-torque that is applied
e as possible to the appliance. The torque is specified in Table)12 and is applied for 1

Dur
tern

tham 2 mm.

25.1

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1 and <4 60 0,25
>4 100 0,35

fng the tests, the cord shall not be damaged and shall show no appreciable strain at
hinals. The pull force is reapplied and the cord shall not be longitudinally displaced by n

6 Cord anchorages.\for type X attachments shall be constructed and located so that:

replacement of\the cord is easily possible;
t is clear how'the relief from strain and the prevention of twisting are obtained;

e or

prce

as
min.

the
ore

— they are.suitable for the different types of supply cord that may be connected, unless|the
cordrissspecially prepared;
- are

helcord cannot touch the clamping screws of the cord anchorage if these screws

BV are

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
of a specially prepared cord. However, this does not apply if:

ary

part

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,
even if the clamping member can be removed from the studs;

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;
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NOTE 1 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.

screws which have to be operated when replacing the cord do not fix any other component.
However, this does not apply if:

o afterremoval of the screws, or if the component is incorrectly repositioned, the appliance
becomes inoperative or is obviously incomplete;

e the parts intended to be fastened by them cannot be removed without the aid of a tool
during the replacement of the cord;

— for class 0 appliances, class 0l appliances and class | appliances, they are of insulalling

material or are provided with an insulating lining, unless failure of the insulation of,the ¢ord
Hoes not make accessible metal parts live;

— for class Il appliances, they are of insulating material or, if of metal, they are insulated from
paccessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figure 9.

Compliance is checked by inspection and by the test of 25.15 underthe following conditions.

The tests are carried out with the lightest permissible type of cord of the smallest cross-sectipnal
areq specified in Table 13 and then with the next heavier type cord having the largest crpss-
sectional area specified. However, if the appliance is fitte@d with a specially prepared cord,|the
testl is carried out with this cord.

The conductors are placed in the terminals and any. terminal screws tightened just sufficigntly
to prevent the conductors from easily changing their position. The clamping screws of the ¢ord
anchorage are tightened with two-thirds of the terque specified in 28.1.

Screws of insulating material bearing ditectly 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.

Aftar 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,ahChorages shall be arranged so that they are only accessible with the aid of a fool
or shall besconstructed 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.
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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;

— 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 the largest
crogs=sectionalarea opb‘uiffcu’ —Tabte—13:

Portable appliances are subjected to the following additional test unless they aré provided
with pillar terminals and the supply cord is clamped within 30 mm of them. The cord-anchorage
may be used to provide the clamping.

The clamping screws or nuts are loosened in turn. A force of 2 N is applied t0 the conductar in
any|direction at a position adjacent to the terminal. The uninsulated end of'the conductor ghall
not|come into contact with accessible metal parts.

25.22 Appliance inlets shall:

— Ppe located or enclosed so that live parts are not accessible during insertion or removal of
he connector. This requirement is not applicable (fo appliance inlets complying Wwith
EC 60320-1;

— pe located so that the connector can be insertedwithout difficulty;

— pe 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;

— hot be an appliance inlet for cold conditions if the temperature rise of external metal pprts
bf the appliance exceeds 75 K during-the test of Clause 11, unless the flexible cord of|the
cord set 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, ex¢ept
that:

— he cross-sectional area of the conductors of the interconnection cord is determined on
he basis of the.umaximum current carried by the conductor during the test of Clause 10 jand
not by the rated current of the appliance. If the measured current in the interconnection
cord is greater than the rated current but does not exceed the rated current by more than
he current deviation in Table 2, the cross-sectional area of the conductors in |the
nterconnection cord do not need to be greater than the cross-sectional area of|the
conductors in the supply cord,;

— the thickness of the insulation of the conductor may be reduced if the voltage of the
conductor is less than the rated voltage;

— for class lll construction, interconnection cords of a class | appliance or class Ii
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 tests.
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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 are to be in accordance with the dimensions of the relevant plug listed in

IEC

TR 60083.

Compliance is checked by measurement.

26

Terminals for external conductors

26 1 Anpnliancac - chall ha nravidoad with tarmminalec Ar annally affactiva davicac ovich Ao -]ale
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tabg of flat quick-connect terminations in accordance with IEC 61210, screw type terminal

acc

clamping units in accordance with IEC 60999-1:1999, for the connection of external.conduct
The terminals of a component such as a switch may also be used as terminals) for exte

con

The

and
con

Compliance is checked by inspection and by manual test.

26.2 Appliances having type X attachment, except those having a specially prepared c

and
whi
con

The screws and nuts shall not be used toxfix any other component except that they may
np internal conductors if these are arranged so that they are unlikely to be displaced when
fitting the supply conductors.

clarn

If s
not
use
par
ins

Compliance is checked by inspection and by measurement.

26.3 Terminals for type X attachment and those for the connection of cables of fixed wi
| be~constructed so that they clamp the conductor between metal surfaces with sufficient

sha
con

vVroooT—oooTao—t

brdance with IEC 60998-2-1, screwless terminals in accordance with IEC 60998-2=2

ductors as long as they comply with the requirements of this clause.

functional earthing terminals may be accessible if a tool ris“required to make
hections and means are provided to clamp the wire independently from its connection.

appliances for the connection of cables of fixed‘wiring shall be provided with terminal
Ch the connections are made by means of .sctews, nuts or similar devices, unless
hections are soldered.

placed upon the soldering.alone to maintain it in position. However, soldering alone ma
d if barriers are provided so that neither clearances nor creepage distances between

hlation if the condtictor becomes free at the soldered joint.

fact pressure but without causing damage to the conductor.

S in
and
ors.
rnal

terminals, other than terminals in class Ill appliances that do not contain live parts, ghall
only be accessible after the removal of a non-detachable cover. However, earthing termi

hals
the

Idered connections are used, the conductor shall be positioned or fixed so that reliance is

be
ve

s and other metal parts can be reduced below the values specified for supplementary

ring

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;
internal wiring is not subjected to stress;

neither clearances nor creepage distances are reduced below the values speci
in Clause 29.

fied

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,

the

torque applied being equal to two-thirds of the torque specified.
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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
use of cable lugs, eyelets or similar devices. Reshaping of the conductor before its introduction
into the terminal or twisting a stranded conductor to consolidate the end is not considered

spe

cial preparation.

The terminals shall be constructed or placed so that the conductor cannot slip out when

clar

Cor
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hpliance is checked by inspection of the terminals and conductors after the test 0f726.3

b Terminals for type X attachment shall be located or shielded so that if"a wire
nded conductor escapes when the conductors are fitted, there is no.risk of accide
hection to other parts that could result in a hazard.

hpliance is checked by inspection and by the following test.

mm length of insulation is removed from the end of a flexjble conductor having a nom
s-sectional area as specified in Table 11. One wire of the stranded conductor is left
the other wires are fully inserted and clamped in the terminal. The free wire is bent, with
ing the insulation back, in every possible direction putwithout making sharp bends aro
iers.

pf a
ntal

inal
free
pout
und

re shall be no contact between live parts and accessible metal parts and, for clags Il

corilstructions, between live parts and metal parts separated from accessible metal part$ by
supplementary insulation only.
26.6 Terminals for type X attachment and for the connection of cables of fixed wiring ghall
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
conpection of that cord.
Table 13 = Nominal cross-sectional area of conductors
Rated current of appliance Nominal cross-sectional area
A mm?2
Flexible cords Cable for fixed wiring
<3 0,5 and 0,75 1 to 2,5
>3and <6 0,75 and 1 1 to 2,5
>6 and <10 1 and 15 1 to 2.5
> 10 and < 16 1,5 and 2,5 1,5 to 4
> 16 and <25 2,5 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.
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26.7 Terminals for type X attachment, other than those in class lll 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.

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.

=
o)

26.9 Terminals of the pillar type shall be constructed and located so that the end\ ¢
conductor introduced into the hole is visible, or can pass beyond the threaded hole- fq
distance equal to half the nominal diameter of the screw but at least 2,5 mm.

_,
oV}

Compliance is checked by inspection and by measurement.

26.10 Terminals with screw clamping and screwless terminals shall hot be used for|the
conhection of the conductors of flat twin tinsel cords unless the ends of-the conductors are fitted
with means suitable for use with screw terminals.

Compliance is checked by inspection and by applying a pull of 5)N to the connection.

Aftar the test, the connection 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 ‘fer 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. Howe)er,
thegse methods may be used alone if barriers are provided so that clearances and creeppge
distances between live parts and other metal parts cannot be reduced below the values
spegified 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, including metal parts behind a decorative cover that does|not
withstand theytest of 21.1, of class 0l appliances and class | appliances that may become
live|in the-event of a failure of basic insulation, shall be permanently and reliably conne¢ted
to an earthing terminal within the appliance or to the earthing contact of the appliance inlef]

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
protective earthing.

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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Terminals for the connection of external equipotential bonding conductors shall allow the
connection of conductors having nominal cross-sectional areas of 2,5 mm?2 to 6 mm? and shall
not be used to provide earthing continuity between different parts of the appliance. It shall not
be possible to loosen the conductors without the aid of a tool.

NOTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bonding
conductors.

Compliance is checked by inspection and by manual test.

27 s 3 )
appllance the earth connectlon shaII be made before the current carrylng connectlons are
established. The current-carrying connections shall be separated before the earth connection
whgn 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-
carfying conductors become taut before the earthing conductor if the cordyslips out of the ¢ord
anchorage.

Compliance is checked by inspection and by manual test.

27.4 All parts of the earthing terminal intended for the connettion of external conductors shall
be such that there is no risk of corrosion resulting from centact between these parts and|the
copper of the earthing conductor or any other metal incontact with these parts.

Paris providing earthing continuity, other than parts. of a metal frame or enclosure, shall bg of
metal having adequate resistance to corrosion,unless they are parts of copper or copper alloys
confaining at least 58 % copper for parts that-are processed by cold forming, and at least 50 %
copper for other parts, or unless they are(parts of stainless steel containing at least 1B %
chrome. If these parts are of steel, they shall be provided with an electroplated coating haying
a thickness of at least 5 um at essentialyareas such as those liable to transmit a fault current.

Parts of coated or uncoated steel that are only intended to provide or to transmit contact
pressure shall be adequately. protected against rusting.

NOTE 1 Examples of parts proyiding earthing continuity and parts that are only intended to provide or to transmit
conthct pressure are shown.in“Figure 10.

NOT[E 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered fo be
adeqduately protected\against corrosion, but they can be used to provide or to transmit contact pressure.

If the body efithe earthing terminal is a part of a frame or enclosure of aluminium or aluminjium
alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact betwgeen
copper and aluminium or its alloys.

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
ISO 1463.

27.5 The connection between the earthing terminal or earthing contact and earthed metal
parts shall have low resistance.

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.

Compliance is checked by the following test.
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023

A current derived from a source having a no-load voltage not exceeding 12 V (AC or DC) and
equal to 1,5 times rated current of the appliance or 25 A, whichever is higher, is passed
between the earthing terminal or earthing contact and each of the accessible metal parts in
turn. The test is carried out until steady conditions have been established.

The voltage drop between the earthing terminal of the appliance or the earthing contact of the
appliance inlet and the accessible metal part is measured. The resistance calculated from the
current and this voltage drop shall not exceed 0,1 Q. The resistance of the supply cord is not
included in the resistance calculation.

con
app

tinuity in hand-held appliances. They may be used to provide earthing continuity in-o
liances if at least two tracks are used with independent soldering points and theapbpli
complies with 27.5 for each circuit.

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, electr

con

hections and connections providing earthing continuity, shall withstand the mechan

strelsses occurring in normal use.

Scr

3m

bws used for these purposes shall not be of metal that is soft or liable to creep, such as

or gluminium. If they are of insulating material, they\shall have a nominal diameter of at Izast

m and they shall not be used for any elegtrical connections or connections provi

earfhing continuity.

Scr

screw into metal.

Scr

bws shall not be of insulating material if their replacement by a metal screw could im

supplementary insulation or reinforced insulation. Screws that may be removed w

repl
sha
ins

acing a supply cord havinga type X attachment or when undertaking user maintena
I not be of insulating material if their replacement by a metal screw could impair b
Ilation.

Compliance is checked by inspection and by the following test.

Scr

bws and _nuts are tested if they are:
11sed forelectrical connections;

Lsed-for connections providing earthing continuity, unless at least two screws or nuts

ing
her
nce

ical
ical

zinc

ing

bws used for electrical connections orfor connections providing earthing continuity shall

pair
hen
ce
sic

are

1sed:

likely to be tightened:
e during user maintenance;
o when replacing a supply cord having a type X attachment;

e during installation.

The screws or nuts are tightened and loosened without jerking:

10 times for screws in engagement with a thread of insulating material;

5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.
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When testing terminal screws and nuts, a cable or flexible cord of the largest cross-sectional
area specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

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 I is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable for:

— pther metal screws and for nuts;
— [screws of insulating material:

e having a hexagonal head with the dimension across flats exceeding the-overall thiead
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-cofner
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.

Colimn Il is applicable for other screws of insulating material.

Table 14 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm
1 1 mn

<28 0,2 0,4 0,4
>28 and <30 0,25 0,5 0,5
>3,0 and <32 0,3 0,6 0,5
>3,2 and <3,6 0,4 0,8 0,6
>36 and <41 0,7 1,2 0,6
>4,1 and_ %47 0,8 1,8 0,9
>4,7 and )<5,3 0,8 2,0 1,0
> 53 - 2,5 1,25

No Hdamage*impairing the further use of the fixings or connections shall occur.

28.2 “Electrical connections and connections prn\/iding nnrfhing r\nnfinuih}/ shall be construdted
so that contact pressure is not transmitted through non-ceramic insulating 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 which:

— 30.2.2 is applicable and that carry a current not exceeding 0,5 A;
— 30.2.3 is applicable and that carry a current not exceeding 0,2 A.

Compliance is checked by inspection.

28.3 Space-threaded (sheet metal) screws shall only be used for electrical connections if they
clamp the parts together.
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Thread-cutting (self-tapping) screws and thread rolling screws shall only be used for electrical
connections if they generate a full form standard machine screw thread. However, thread-
cutting (self-tapping) screws shall 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;

— Wwhen replacing a supply cord having a type X attachment; or

— during installation.

—

At least two screws shall be used for each connection providing earthing continuity;/unless|the

scrgw 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 by means such as spring washers, lock washers
and| crown type locks as part of the screw head, if they also/make electrical connectiong or
conphections providing earthing continuity. Sealing compoundhat softens on heating may also
be Used to provide security against loosening but only fér screw connections not subjedt to
torsfion in normal use.

Thig 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.

Rivets used for electrical connections or fof,.connections providing earthing continuity shall be
secpred against loosening if these conné&ctions are subject to torsion in normal use. A fivet
havjng a non-circular shank or an appfopriate notch may be used to secure against loosening
if these connections are subject to torsion in normal use.

NOTEE This requirement does not imply that more than one rivet is necessary for providing earthing continuity

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 dolid
insylation are’ adequate to withstand the electrical stresses to which the appliance is liable to
be subjected.

Comptrance s thetked by the requirements and testsof 291 to 29 -3 thatare tarried out
separately.

If coatings are used on printed circuit boards to protect the microenvironment (type 1 protection)
or to provide basic insulation (type 2 protection), normative Annex J applies. The
microenvironment is pollution degree 1 under type 1 protection. For type 2 protection, the
spacing between the conductors before the protection is applied shall not be less than the
values as specified in Table 1 of IEC 60664-3:2016. These values apply to functional
insulation, basic insulation, supplementary insulation as well as reinforced insulation.

NOTE The requirements and tests are based on IEC 60664-1:2007 from which further information can be obtained.
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29.1 Clearances shall not be less than the values specified in Table 16, taking into account
the rated impulse voltage for the overvoltage categories of Table 15, unless, for basic
insulation and functional insulation, they comply with the impulse voltage test of Clause 14.

For appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table 16
shall be increased according to the altitude correction factor in Table A.2 of IEC 60664-1:2007.

If the construction is such that the distances could be affected by any of the following:

distortion;

— movement of parts;
— pssembly of parts;
— wear of basic insulation;

— wear of functional insulation,

the impulse voltage test is not applicable and the clearances for rated impulse voltagep of
1 500 V and above specified in Table 16 are increased by 0,5 mm.

Thel impulse voltage test is not applicable:

— when the microenvironment is pollution degree 3; or
— for basic insulation of class 0 appliances and class Ol"appliances; or

— 1o appliances intended for use at altitudes exceeding 2°000 m.

Appliances are in overvoltage category Il.

NOTE 1 Informative Annex K gives information regarding\overvoltage categories.

Table 15 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\Y \Y

Overvoltage category

<50 330 500 800
> 50 and = 150 800 1500 2 500
>|150 and = 300 1500 2500 4 000

NOTE The values are based on the assumption that the appliance will not generate higher overvoltages than
thoge specified./If higher overvoltages are generated, the clearances have to be increased accordingly.

Formulti-phase appliances, the line to neutral or line to earth voltage is used for rated voltage.
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Table 16 — Minimum clearances

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
4 000 3,0
6 000 5,5
8 000 8,0
10 000 11,0

NOTE |If the rated impulse voltage is not specified in the table, clearances for
intermediate values of Table 16 can be determined by interpolation.

2 The distances specified apply only to clearances in air.

b The smaller clearances specified in IEC 60664-1:2007 have ot 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, land
movable parts are placed in the most. unfavourable position.

A farce is applied to bare conductors, other than those of heating elements, and accessfble
surfaces to try to reduce clearances when making the measurement. The force is:

— PN, for bare conductaors;

— BO N, for accessible 'surfaces.

The force is applied by means of test probe B of IEC 61032. Apertures are assumed tq be
covered by a piece of flat metal.

NOTE 2 Theway in which clearances are measured is specified in IEC 60664-1:2007.

NOTIE 8/ The procedure for assessing clearances is given in informative Annex L.

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.

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.

29.1.2 Clearances of supplementary insulation shall be not less than those specified in
Table 16.
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Compliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall be not less than those specified in
Table 16, using the next higher step for rated impulse voltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermediate
conductive part between the basic insulation and supplementary insulation, clearances
are measured between live parts and the accessible surface, and the insulation system is
treated as reinforced insulation as shown in Figure 11.

29.1.4 The clearances for functional insulation are the largest values determined from

— [rable 16 based on the rated impulse voltage;

— [fable F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring-peak voltage
expected to occur across it, if the frequency of the steady-state voltage orire€urring peak
voltage does not exceed 30 kHz;

— [lause 4 of IEC 60664-4:2005 based on the steady-state voltage or réclrring peak voltage
bxpected 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 assempbly.

However, clearances are not specified if the appliahce complies with Clause 19 with|the
fungtional insulation short-circuited.

Lacpuered conductors of windings are considered to be bare conductors. However, clearances
at crossover points are not measured.

The| clearance between surfaces of PTG heating elements may be reduced to 1 mm.
Compliance is checked by measureément 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 clearanices
for basic insulation are'the largest values determined from:

— [rable 16 based-en the rated impulse voltage;

— [rable F.7&in'IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expected 10 occur across it, if the frequency of the steady-state voltage or recurring peak
voltage-does not exceed 30 kHz;

— [Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak volage

voltage exceeds 30 kHz.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplementary
insulation shall be not less than those specified for basic insulation.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007, 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.
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If the clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2005,
then the clearances of reinforced insulation shall be twice the value required for basic
insulation.

If the secondary winding of a step-down transformer is earthed, or if there is an earthed screen
between the primary and secondary windings, clearances of basic insulation on the
secondary side shall be not less than those specified in Table 16, using the next lower step for
rated impulse voltage as a reference.

For circuits supplied with a voltage lower than rated voltage, for example on the secondary

sidgofatransformer;ctearancesof functiomatimsutatiomare basedomrthe-working—vottage,

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
appfopriate for the working voltage, taking into account the material group and the pollution
degfee.

NOTE 1 The working voltage for parts connected to the neutral is the same as for-parts connected to the ling and
this |s the working voltage for basic insulation.

Pollution degree 2 applies unless:

— precautions have been taken to protect the insulation, in which case pollution degrge 1
bpplies;

— the insulation is subjected to conductive pollution, in which case pollution degree 3 applies.
NOTE 2 An explanation of pollution degree is given in informative Annex M.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distan¢es are measured is specified in IEC 60664-1:2007.

Parts such as hexagonal nuts that\can be tightened to different positions during assembly, land
movable parts are placed in theymost unfavourable position.

A farce is applied to bare .conductors, other than those of heating elements, and accessjfble
surfaces to try to reduce creepage distances when making the measurement. The force js:

— PN, for bareconductors;
— BO N, for accessible surfaces.

The forcesis-applied by means of test probe B of IEC 61032.

ThelLrelationship between the material group and the comparative tracking index (CTI) vallies,

as given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

— material group |: 600 <CTI;
— material group II: 400 < CTI < 600;
— material group llla: 175 < CTl <400;

— material group lllb: 100 < CTl < 175.
These CTI values are obtained in accordance with [EC 60112:2003 including
IEC 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown, a

proof tracking index (PTI) test in accordance with normative Annex N is carried out at the CTI
values specified, in order to establish the material group.

NOTE 4 The procedure for assessing creepage distances is given in informative Annex L.
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In a double insulation system, the working voltage for both the basic insulation and
supplementary insulation is taken as the working voltage across the complete double
insulation system. It is not divided 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 60664-4:2005. These
values shall be used instead if they exceed the values in Table 17.

Excw—mm—dwﬁfﬁm—w—mm&w—mﬁnar
clearance, the corresponding creepage distance shall not be less than the minimium

dimgension specified for the clearance of Table 16.
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Table 17 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
\ mm
Pollution degree
1 2 3
Material group Material group
| 1 Ila/lllb | 1 a/lllb 2
<50 048 06 0-85 4.2 4.5 17 19
125 0,28 0,75 1,05 1,5 1,9 21 2,4
250 0,56 1,25 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7,1 8,0
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 26,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 2250 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
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 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
3 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
baslic insulation in other than a double insulation construction need not be greater than the associated clearahce
spefified in Table 16 taking into\account 29.1.1.
NOTE 2 For glass, ceramies*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 considgred
to be not less than\the rated voltage of the appliance.
NOTE 4 FEor'working voltages > 50 V and < 630 V, if the voltage is not specified in the table, the valuef of
creppageé distances can be found by interpolation.
a8 Material group Illb 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, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.

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, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.
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Compliance is checked by measurement.

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 60664-4:2005.
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 Clause 19 with the
functional insulation short-circuited.

Table 18 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb I 1 la/lip ®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1,1 1,4 1,6 1,8
125 0,25 0,71 1,0 T4 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 <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 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
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6,300 and <8000 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 working voltages > 10 V and <630 V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.



https://iecnorm.com/api/?name=68935a780bffb8973dad607c7cfa2560

- 118 - IEC 60335-2-4:2023 EXV © IEC 2023

For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the values
specified in Table F.4 of IEC 60664-1:2007 apply. For voltages less than 100 V, the values shall not be less
than those specified for 100 V.

Material group IlIb is allowed if the working voltage does not exceed 50 V.

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.

during the use of the appliance.

Compliance is checked:

B Supplementary insulation and reinforced insulation shall have adequate thickngss,
ave a sufficient number of layers, to withstand the electrical stresses that can be expeg¢ted

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulatidonconsists of more than
bne separate layer, other than natural mica or similar flaky matefial, or

or insulation, other than single layer internal wiring insulation, by an assessment of|the
hermal quality of the material combined with an electric Strength test, in accordance Wwith
P9.3.3 and for accessible parts of reinforced insulatioh/consisting of a single layern by
easurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the maté€rial according to 29.3.3 combined Wwith
n electric strength test in accordance with 23:5, for each single layer internal wiring
fnsulation touching each other, or

s specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to [any
periodic voltage having a frequency that-€Xceeds 30 kHz.

=

=

8.1  The thickness of the insulation:shall be at least:

1 mm for supplementary insulation;

P mm for reinforced insulation.

29.3.2 Each layer of material shall withstand the electric strength test of 16.3| for

29.3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h at a
temperature 0f-50 K in excess of the maximum temperature rise measured during the test of
Clause 19./Ab the end of the period, the insulation is subjected to the electric strength tegt of

at the_conditioning temperature and also after it has cooled down to room temperatuye.

If thetempe : : : : eed

the value specified in Table 3, the test of IEC 60068-2-2 s 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.
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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
v mm

Overvoltage category

) n i

<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

NOT

IEC p0664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through ‘a,possible hole i

cong

30

30.1

including connections, and parts of thermoplastic material prayiding supplementary insula

orr
the

This

Corn
IEC]

The
detd

Ho
ins
tem

E The values in Table 19 cover clearances through a possible hole in the insulation’/ and align

idered relevant because it is only stressed when the second electrode (human body) is pfésent.

Resistance to heat and fire

pinforced insulation shall be sufficiently resistant to heat'if their deterioration could ¢
appliance to fail to comply with this standard.

requirement does not apply to:

[he insulation or sheath of flexible cords or‘internal wiring;
those parts of coil formers that do not sdpport or retain terminals in position;
parts of ceramic material.

hpliance is checked by subjecting the relevant part to the ball pressure test
60695-10-2.

test is carried out at a_temperature of 40 °C + 2 °C plus the maximum temperature
brmined during the test.of Clause 11, but it shall be at least:
75 °C + 2 °C, for'external parts;
125 °C + 2 2Cyfor parts supporting live parts.

ever, for parts of thermoplastic material providing supplementary insulation or reinfor

Ulation, the test is carried out at a temperature of 25 °C +2 °C plus the maxin
pefrature rise determined during the tests of Clause 19, if this is higher. The tempera

External parts of non-metallic material, parts of insulating material supporting live pjrts

with
5 not

ion
use

of

rise

ced
num
fure

rise

s ‘ebtained during the tests of 19.4 and 19.5 are not taken into account provided that

the

test is terminated by the operation of a non-self-resetting protective device and it is

nec

essary to remove a cover or use a tool to reset it.

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.

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.
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023

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 spin extractors, 30.2.2 is applicable.

Appliances for remote operation are considered to be appliances that are operated while

una

For

ttended and consequently they are subjected to the test of 30.2.3.

narts of the appliance that are connected to the supply mains during the charging neriod
T L) rr-J J J L~ 7

30.]

For

The

app
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NOT|
"rem

The

NOT]
infor|

30.7
IEC]
out
to /1

If tH
+0,
pre

The
to /1
the

Par
matf
san

30.1

P.3 applies.
the base material of printed circuit boards, compliance is checked by the test of. 30.2.4

tests are carried out on parts of non-metallic material that have been_removed from
hey would be in normal use.

E 1 For parts that have been removed, it is the intention that IEC 60695-2-11:2014, 4.3.c) applies, which s
ove the part under examination in its entirety and test it separately”.

se tests are not carried out on the insulation of wires.

E 2 The selection and sequence of tests for resistance to fire-are shown in Figure O.2 to Figure O
mative Annex O.

P.1  Parts of non-metallic material are_“subjected to the glow-wire test
60695-2-11:2014, which is carried out at 560y°C. However, the glow-wire test is not car
on parts of material classified as havinga, glow-wire flammability index (GWFI) accor
EC 60695-2-12 of at least 550 °C.

e glow-wire flammability index (GWH¥FI) is not available for a sample with a thickness w
1 mm of the relevant part, then-the test sample shall have a thickness equal to the nea
erred value specified in IEC ,60695-2-12 that is no thicker than the relevant part.

glow-wire test is also not) carried out on parts of material classified at least HB40 accor
EC 60695-11-10 provided that the test sample used for the classification was no thicker
relevant part of the~appliance.

ks for which.the glow-wire test cannot be carried out, such as those made of soft or fo
erial, shall.meet the requirements specified in ISO 9772 for material classified HBF, the
ple used for the classification being no thicker than the relevant part of the appliance.

p.2/ ,For appliances that are operated while attended, parts of non-metallic maté

the

iance. When the glow-wire test is carried out, the parts are placed in the*same orientaltion

ates
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components and parts of non-metallic material within a distance of 3 mm of such connections

are

The

The

subjected to the glow-wire test of IEC 60695-2-11:2014.

tip of the glow-wire should be applied to the part in the vicinity of the connection.
test severity is:

750 °C, for connections that carry a current exceeding 0,5 A during normal operation,

650 °C, for other connections.
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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 60695-2-11:2014 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.

However, the glow-wire test of IEC 60695-2-11:2014 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:

— B50 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These parts
shall:

— [Fomprise material having a glow-wire flammability index (GWFI) of at’least 750 °C} or
650 °C as appropriate; or

— pomply with the needle-flame test (NFT) of normative Annex E; or,
— Fomprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided thaflthe
fest sample used for the classification was no thicker than the relevant part of the appliance.

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 neafest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test of IEC 60695-2-11:2014 is not.applicable to:

— hand-held appliances;
— ppliances that have to be kept switched on by hand or foot;
— ppliances 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 withjn a
distance of 3 mm of these connections;

— poldered connectians.on printed circuit boards and parts within a distance of 3 mm of these
connections;

— rponnections 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.

NOT[E Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annek O.

30.2.3.Y 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 of informative Annex O.
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30.2.3.1 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, 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 60695-2-11:2014 with a test
severity of 850 °C.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

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 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-wire
appfifedto the interposed shielding material witit the shieldea material im place and not airgctly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °C-is'not caryied
outlon parts of material classified as having a glow-wire flammability index (GWF1) of at I¢ast
850 °C according to IEC 60695-2-12.

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 thicknes§s equal to the neafest
preferred value specified in IEC 60695-2-12 that is no thicker than(the relevant part.

30.2.3.2 Parts of non-metallic material supporting connections, such as switch contacts jand
simflar contacts in other components and parts of non-metallic material within a distance of
3 mim of such connections are subjected to the glow-wire(test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part\in the vicinity of the connection.

The test severity is:

— 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;
— p50 °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| 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-ire

applied to the interposed shielding material with the shielded material in place and not dirgctly
to the shielded material.

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is|not
carfiied out on parts of material fulfilling both or either of the following classifications:

— |p 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.

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.
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The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

Ac

nontmetallic parts that encroach within the envelope of a vertical cylinder having a diamete

20
the

mefallic material within a distance of 3 mm of such connections if these parts.are those:

NOTE 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, inclu
small parts, within the cylinder that are parts:

There shall be no battery in the area of the vertical cylinder used for the consequential neg
flame<test, unless the battery is shielded by a barrier that meets the needle flame tes

nor

comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or

675 °C as appropriate; or

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 normative Annex E; or
comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that

the

est sample used for the classification was no thicker than the relevant part of the appliance.

bnsequential needle-flame test (NFT) in accordance with normative Annex E is applie

mm and a height of 50 mm, placed above the centre of the connection zone a&and on to
non-metallic parts that are supporting current-carrying connections, and parts of n

that withstood the glow-wire test of IEC 60695-2-11:2014 with a test'severity of 750 °
650 °C as appropriate, but that during the test produce a flame that‘persists for longer f
P s; or

that comprised material having a glow-wire flammability index{(GWFI) of at least 750 °Q
650 °C as appropriate; or

small parts, that comprised material having a glow-wire flammability index (GWFI) d
east 750 °C, or 650 °C as appropriate; or

Emall parts for which the needle-flame test (NFT) of normative Annex E was applied; @

mall parts for which a material classification.of V-0 or V-1 was applied.

having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as appropri
Dr

comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided thaf
fest sample used for the-classification was no thicker than the relevant part of the applia
Or

shielded by a flame barrier that meets the needle-flame test (NFT) of normative Annex
fthat comprises ‘material classified as V-0 or V-1 according to IEC 60695-11-10 provided
the test sample used for the classification was no thicker than the relevant part of
appliance.
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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 normative 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 can be carried out on a printed circuit board on which components are mounted. However, ignition

of a

component is disregarded.

The needle-flame test (NFT) of normative Annex E is not carried out on:

printed circuit boards of low-power circuits described in 19.11.1;
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the printed circuit boards in:

e a metal enclosure that confines flames or burning droplets;
e hand-held appliances;

e appliances that have to be kept switched on by hand or foot;

e appliances that are continuously loaded by hand.

023

— a base material classified as V-0 according to IEC 60695-11-10 or VTM-0 according to

ISO 9773, provided that the test sample used for the classification was no thicker than

printed circuit board.
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Resistance to rusting

ous parts, the rusting of which might cause the appliance to fail to comply with this stand
| be adequately protected against rusting.

bss otherwise specified in the relevant part 2, the appliance is deemedsto comply with
lirement without testing.

Radiation, toxicity and similar hazards

Appliances shall not emit harmful radiation or presentva toxic or similar hazard du
I operation in normal use.

bss otherwise specified in the relevant part 2, thevappliance is deemed to comply with
irement without testing.

requirement does not apply to lamps and lamp systems that comply with 24.1.10.
hpliance is checked as follows with the appliance supplied at rated voltage.

iation assessment is performed at or recalculated to 200 mm distance or at the fixed
ance indicated in-the ‘instructions for use, following the measurement procedure descr
FC 62471:2006:

lamp or {@mp system is intended to illuminate objects, it shall be assessed at the
essment distance which produces a luminance of 500 lux as described in IEC 62471:2(

ard,

~

he

14
—
o

the

P Appliances shall not present an optical“radiation hazard due to their operation in nofmal

use
bed

5LS
06.

of

appliance shall comply with the exempt group classification requirements

NOTE To avoid errors associated with low signal to noise ratio from spectroradiometers, handheld radiometers with
specialized detectors sensitive to either the actinic UV or UV-A region can be used for these measurements.
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Key
C (dircuit of Figure 4 of IEC 60990:2016

N

dccessible part
inaccessible metal part
hasic insulation
qupplementary insulation

double insulation

o A WON

inforced insulation
F:[l

IEC

igure 1 — Circuit diagram for leakage current measurement at operating temperatu
for|single-phase connection of class’ll appliances and for parts of class Il construct

on
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I O IEC
Key

C dircuit of Figure 4 of IEC 60990:2016

NOTEE Forclass 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 temperatufe
for single-phase connection of othér than class Il appliances
or parts of class Il construction
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1 \
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z
PE
L, &
L, fo}
Ly
IEC
Key Connections and supplies
C [circuit of Figure 4 of IEC 60990:2016 L;, L,,(E5, N supply voltage with neutral
1 |accessible part PE protective earth conductor
2 |inaccessible metal part Z IT system neutral to earth high impedance
3 |basic insulation
4 |supplementary insulation
5 |double insulation
NOTE |If the test laboratory, is supplied from a TN or TT distribution system, then Z will be zero. Consequgntly,
alwalys connecting "C" to the.neutral conductor will ensure reproducibility of the test result regardless of the type of
distr|bution system (TN, TT)or IT) used by the test laboratory and will cover the most onerous condition likely fo be
encduntered during normal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperatuye
for threeéphase with neutral class Il appliances and for parts of class Il constructign
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z
PE
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L,
L, @
IEC
Key Connections.and supplies

C |circuit of Figure 4 of IEC 60990:2016 L,, L,, Ly, NSupply voltage with neutral

1 |accessible part PE praotective earth conductor

2 |basic insulation Z «lT system neutral to earth high impedance

NOTE 1 For class 0l appliances and class | appliances, C can be replaced by a low impedance amneter
resppnding to the rated frequency of the appliance.

NOTIE 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Consequgntly,
alwalys connecting "C" to the neutralhconductor will ensure reproducibility of the test result regardless of the type of
distr|bution system (TN, TT or IT)_used by the test laboratory and will cover the most onerous condition likely fo be
encduntered during normal use’of the appliance.

Figure 4 — Circuit(diagram for leakage current measurement at operating temperatufe
for three-phase with neutral appliances other than those of class Il or parts of clasq Il
construction
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a) Example of a small part

b) Example of a small part

Key

c)

S durface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm.in’ diameter respectively.

Dis

A an
15 W

Poin

(O)

IEC

Example of a part that is not a small part

Figure 5 — Small part

o z, z, z, z, —
- (®
ZS

(e}

. These.are low-power points.

shAvand B are separately short-circuited to C.

IEC

a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 V.

d B are points closest to the supply source where the maximum power delivered to external load does not ex

Ceed

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, Z5 and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Dimensions in millimetres
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spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

loop

Figure 7 — Test finger nail
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Dimensions in millimetres

Key
g
g

q

@@ M m O O W »

xis of oscillation
scillating frame
ounterweight

ample

djustable carrier plate

djustable.bracket

Ipad

Ei 8 Flexi | |
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ACCEPTABLE CONSTRUCTIONS

IEC IEC

IEC IEC

Conpstruction showing part of appliance of insulating Construction showing one of the clamping member§ is
majerial and so shaped that it obviously forms part of a fixed to the appliance
cord clamp.

NQTE 1 Clamping screws can screw into’threaded holes in the appliance or pass through holes where they pre
sedured by nuts.

UNACCEPTABLE CONSTRUCTIONS

7 SN\
1 % % .

IEC IEC

Construction showing no part securely fixed to the appliance

NOTE 2 Clamping screws can 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

Key
1 dart providing earthing continuity

2 pgart providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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Key

N

dccessible unearthed metal part

u /2
E L, L,
— K
3 —A
\: 4
N D £
n TITTTTI T TIT 111
:1 C E G
I:I Air
7 ‘ Sy .
Solid insulation o

ning
side

2 gnclosure
3 dccessible earthed metal part
4 ipaccessible unearthed metal part
The live parts L, and L, are separated from_gach other and partially surrounded by a plastic enclosure conta
apertures, partially by air and are in contact'with solid insulation. A piece of inaccessible metal is incorporated ir
the gonstruction. There are two metal.covers, one of which is earthed.
Type-ofinsulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforeed-insulation ik
L,J
L,l
L,C
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
B— |
C\
[ [
LY
'A|
D
B—0 |
C\
| |
LY
A IEC

Key
A donnection zone

B nron-metallic material
C rlon-metallic material

D nron-metallic material

NOTE 1 The placement of the cylinder is_ shown with respect to example 1 in Figure O.5.

NOTE 2 If C flames for longer than 2.6.during the glow-wire test, then the cylinder is assumed to be located alt the
uppgr 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 pf B.
Congequently, D is subjected\to the needle-flame test.

NOTIE 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C flame

for Ignger than 2 s during the glow-wire test, the material used for B or C that is within the cylinder, representdd by
D, is| also subjecte@to'the needle-flame test.

Figure 12 — Example of the placement of the cylinder
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+0,1
31,7 0

+0,1

284 0

Dimensions in millimetres

+0,1

571 0

A%

| IEC

Figure 13 — Small'parts cylinder



https://iecnorm.com/api/?name=68935a780bffb8973dad607c7cfa2560

IEC 60335-2-4:2023 EXV © |IEC 2023 - 137 -

cmax
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>0 cmax
PO SN
T - ORV
‘ '
T, T, T, T,
T
cell
IEC
Key
T,1qT, low temperature range
T,19 T, standard temperature range
T,19 7T, high temperature range
OR(Q operating region (current)
lema maximum charging current
IR charging current
ORV operating region (voltage)
mal upper limit charging voltage
Vv, charging voltage
Teel cell surface temperature
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Figure 101 — Probe for measuring surface temperatures
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Annex A
(informative)

Routine tests

Overview

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a
production variation that could impair safety. They are normally carried out on the complete

appliance after assembly but the manufacturer may perform the tests at an appropriate stage

duri

Con
test]

The
equ

The
mar

ng production, provided that later manufacturing processes do not affect the results.

s during their manufacture.

manufacturer may use a different routine test procedure provided thatjthe level of safe
ivalent to that provided by the tests specified in this annex.

se tests are the minimum considered necessary to cover essential safety aspects. It is

hponents are not subjected to these tests if they have been previously subjected to routine

y is

the

ufacturer’s responsibility to decide if additional routine tests are necessary. It may be

det¢rmined from engineering considerations that some of/the tests are impracticablg or

inaf

If a

A.2

Ac
(AQ

The

propriate and therefore need not be carried out.

product fails any of the tests, it is to be retested @fter rework or adjustment.

Earth continuity test

or DC), is passed between each of’the accessible earthed metal parts and for:

class 0l appliances, and for.class I appliances intended to be permanently connecte
fixed wiring, the earthing terminal;

pther class | appliances:
e the earthing pin.or earthing contact of the plug;

e the earthing pin*of the appliance inlet.
voltage drapvis measured and the resistance is calculated and shall not exceed for:

appliances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply co
bthef appliances, 0,1 Q.

Thé

duration of the current flow is that rpquirpd to enable the \/nlfzgn drnp to_he measured.

rrent of at least 10 A, derived from a\source having a no-load voltage not exceeding 12 V

d to

d:

A3

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.
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Table A.1 — Test voltages

Test voltage

v

Points of application appliances and Class Il appliances

Rated voltage

Class 0 appliances, Class 0l appliances, Class | Class lll appliances

<150V > 150 V
Between live parts and
acgessible-metalparts
separated from live parts
by
* Rasic insulation only 800 1000 400
* double or reinforced 2 000 2 500 <
ipsulation @

This test is not applicable for class 0 appliances.

For class 0l appliances and class | appliances, this test need not be carried<out on parts of clas
construction if the test is considered to be inappropriate.

It may be necessary for the appliance to be in operation during-the test to ensure that the
voltage is applied to all relevant insulation, for example, heatinig elements controlled by a r¢

Instead of being subjected to an AC voltage, the instilation may be subjected to a DC volf

of

congidered to be a DC voltage.

No

exceeds 5 mA. However, this limit may be”increased up to 30 mA for appliances with a
leakage current.

Th

curfent exceeds the limit. The-high voltage transformer should be capable of maintaining
spegified voltage at the limiting current.

A.4 Functional test

Th

incqrrect conhection or adjustment of components has safety implications.

NO
swi

1,5 times the value shown in the table. An AColtage having a frequency up to 5 H

€ circuit used for the test shotld incorporate a current sensing device that trips when

€ correct funetioning of an appliance is checked by inspection or by an appropriate test if

TE LExamples are verification of the correct direction of motor rotation and the appropriate operation of inte
t¢hés” This does not require testing of thermal controls or protective devices.

test
lay.

age
7 is

breakdown shall occur. Breakdown is asstimed to occur when the current in the test cifcuit

nigh

the
the

the

lock
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

The following modifications to this standard are applicable to:

023

— battery-operated appliances and remote controls employing non-rechargeable batteries

The
that

of this standard are identified by adding the Annex letter with the numbering starting at 1.

NOT
conj

NOT

An o
NOT]

metd
requ

3

B.3

B.3
nor
bat

(primary batteries):

pbattery-operated appliances and remote controls employing batteries that
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.

clause numbers in this Annex refer to the clause numbers in the main part of this stang
are modified or not applicable. Clauses that are additional to the clauses ‘in the main

E 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See_Figure B.1 e). When usd
inction with the word charger, battery is not a defined term so is not bolded;

E 2 When supplied in parts, the complete appliance is the detachable power supply part:

blus the part of the appliance containing the battery and the battefy charging circuitry (Figure B.1 b);

ith the battery charging circuitry plus the part of the appliancg containing the battery (see Figure B.1 ¢ an
br

ith the battery charging circuitry plus the separable battery and the part of the appliance performing
ntended function (see Figure B.1 f).

verview on the different configurations is given in Figure B.1.

E 3 As the requirements in this annex are_based on battery systems that use lithium-ion chemistry,
l-ion and newer chemistries can have characteristics and performance not fully contemplated by t
rements or those of the referenced battery-standard.

Terms and definitions

1 Definitions relating-to physical characteristics

1.1
mal operation
ery-operated appliances are operated under the following conditions:

for appliances operated with detachable batteries or separable batteries that
Hisconnected from the appliance for charging purposes, the appliance is operated to perf]
ts intended function with a battery that is fully charged. The battery being the mode

are

ard
part

din

d d);

the

ther
hese

are
orm
| or

lype’reference of the battery provided or indicated in the instructions;

— for appliances operated with integral batteries or separable batteries not disconnected
from the appliance for charging purposes, and that cannot perform their intended function
while the batteries are being charged, the appliance is operated to perform its intended
function with a battery that is fully charged;

— for appliances operated with batteries that are replaceable, including integral batteries
that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper
limit short circuit current capacity /. (high) as indicated in Table B.1.

Note

1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests

5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

5.8/1 This subclause is not applicable.
5.8)J2 This subclause is not applicable.
5.8)3 This subclause is not applicable.
5.8/4 This subclause is not applicable.

B.5|1 Before starting a test requiring a battery that is fully charged,“the battery shall be fully
chdrged and then shall be disconnected from the charging souree and allowed to rest fgr at
leagt 2 h but no more than 6 h.

B.5|2 Whenever a rated voltage is specified, a battery'that is fully charged shall be used.

For|battery-operated appliances, where the supply terminals for the connection of the battery
have no indication of polarity, the more unfavourable polarity shall be applied unless sug¢h a
conhection is unlikely to occur due to the constriction of the appliance.

B.5|3 Where it is specified in the requirements that the battery provided with or intended for
the lappliance may be replaced with an(artificial source, that source shall consist of a DC pgwer
supply or a specially constructed “battery, the output of each having the characterigtics
desgribed in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type % A A Ah©
0 o 0 (Informative)
*10 % +0 % +25 % IEC
-259% 0% References ®
Fully- 05x] of | 20x1 _of | 300 % of capacity of
N L charged ’ s¢ . s¢ battery provided
Il bl battery battery oattery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
XZ Z\;’e“‘ha’geab’e 1,5 3 10 0,5 LRG3
Nop-rechargeable AAY | 1,5 5 15 1,0 DR6
Noh-rechargeable CY 1,5 5 15 3,0 LR14
Noh-rechargeable DY 1,5 6 20 10 LR20
'I;’I‘_f,;;r ‘;gh\f)r geable 9,0 0,6 6 0,5 6LR61
. 200 % of capacity of
0,5x1__of | 2,0x1__ of .
Noh-rechargeable gg:;ér;al sc © sc © battery provided )
(other) volta g battery battery measured at 1 A and
g provided provided 0,9 V/cell cut-off

NO[TE 1 I, limits are specified for those batteries likely to e, veplaced with others of the same type buf of
difflering performance.

NOTE 2 The specified Ah values are based upon neminal 1 A discharge current with a 0,9 V/cell endtof-
dispharge voltage except for PP3 (9 V), which is based upon 0,1 A discharge current with a 0,9 V/cell end}of-
distharge voltage.

NOITE 3 As used in this table, "provided" means'either the battery that is provided with the appliance or, if jnot
provided, the battery that is intended or spegified to be used with the appliance.

@ |The short circuit current is measured\after 1 s = 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be taken
to ensure that self-heating of the.tesistance is managed to minimize the variability on the current during [the
tests.

b |References are taken from IEC 60086-1.

¢ |If the measured capacity.is less than 50 % of the capacity specified by the battery manufacturer, calculalion
of minimum capacity \shall be based on the capacity specified by the battery manufacturer instead of
measurement.

The non-rechargeable types specified are for alkaline types only.

6 |Classification

6.1 Battery-operated appliances without a supply connection or a functional earth

connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

Compliance is checked by inspection and the relevant tests.
7 Marking and instructions

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:
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— 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 the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
appliance

If more than one battery type can be used with the appliance, the appliance shall be marked
with the type reference of at least one of the battery types that can be used together with either
the [symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If appliances use more than one battery, appliances shall be marked to indiCate correct polarity
conpection of the batteries.

If rglevant, the positive terminal shall be indicated by symbol IE€ 60417-5005 (2002-10) fand
the jnegative terminal by symbol IEC 60417-5006 (2002-10).

Examples of acceptable marking of an appliance using three batteries are shown in Figure B.2.

Detpchable batteries and separable batteries shall be marked with the:

— hame, trade mark or identification mark of the' manufacturer or responsible vendor;

— Imodel or type reference;

— |P number according to degree of protection against ingress of water, other than IPX0.
Detpchable batteries and separahle batteries that are disconnected from the appliancg for
charging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also

be marked with symbol IEC.60417-6413 (2019-05) and the model or type reference of|the
batfery charger or with the substance of the following:

Use only with <medel or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separgble
battery that is disconnected from the appliance for charging, the battery shall be marked with
the [type referéhce of at least one of the battery chargers that can be used together with either
the [symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteries that are user replaceable, other than general purpose batteries, shall be marked with
the:

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

— nominal voltage.

NOTE Examples of general purpose batteries are AAA, AA, C and D alkaline batteries and some lead-acid
batteries.

Compliance is checked by inspection.
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7.6
+ [symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
_ [symbol IEC 60417-5006 minus; negative polarity
(2002-10)]
[symbol IEC 60417-6413 battery charger
(2019-05)]

7.12 Instructions shall be provided with the appliance so that the appliance can be used safely.

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

If it|is necessary to take precautions during user maintenance, @ppropriate details shal| be
given.

The instructions shall state the substance of the following:

This appliance is not intended for use by pefsons (including children) with reduced
physical, sensory or mental capabilities, or dack of experience and knowledge, unless
they have been given supervision or instruction concerning use of the appliance hy a
person responsible for their safety.

Children should be supervised to ensudre that they do not play with the appliance.
The instructions for appliances incorporfating batteries that are intended to be removed for

chafging or are intended to be replacedby the user and that can be contained in the small pgrts
cylinder in Figure 13 shall state the.substance of the following:

WARNING: Keep out pfireach of children. Swallowing can lead to chemical bufns,
perforation of soft tisstie, and death. Severe burns can occur within 2 h of ingesfion.
Seek medical attention immediately.

For|appliances intended for use with batteries that use metal-ion chemistries, the instructions
shall state the normal temperature range for charging the battery.

The instructions for battery-operated appliances shall contain the following information| as
applicable:

— thé/battery type;

— detalls regarding safe disposal of used batteries;
— how to deal with leaking batteries.

The instructions for battery-operated appliances shall contain the substance of the following:

— do not expose the appliance or battery to excessive temperatures;
— be aware of the risk of terminals of the battery-operated appliance or battery being short-
circuited by metal objects.

Instructions for battery-operated appliances containing non-rechargeable batteries shall
state the substance of the following:

This appliance contains non-rechargeable batteries, these batteries are not to be
recharged.
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Instructions for battery-operated appliances containing batteries that are non-user-
replaceable shall state the substance of the following:

This appliance contains batteries that are only replaceable by skilled persons.

Instructions for battery-operated appliances containing batteries that are non-replaceable
shall state the substance of the following:

This appliance contains batteries that are non-replaceable. When the battery is at end
of life, the appliance shall be properly disposed of.

The—rstruetions—for—battery-operated—applianee Rreofporating—batterie rterded—te be
remloved for charging or replaced by the user shall include, as applicable, the substance-of| the
following:

— fechargeable batteries are to be removed from the appliance before being charged;
— [ifferent types of batteries or new and used batteries are not to be mixed;

— Ppxhausted batteries are to be removed from the appliance and safely disposed of;
— |f the appliance is to be stored unused for a long period, the batteriés'should be removgd;
— Ho not use non-rechargeable batteries in place of rechargeable-batteries;
— Mo not use modified or damaged batteries.

The instructions for battery-operated appliances incorporating batteries intended to| be
remjoved for charging or replaced by the user shall ipclude, as applicable, the following
information:

— the battery type reference;

— the orientation of the battery with regard tocpolarity;

— the method of replacing batteries includitig maintaining correct polarity.
The instructions for battery-operated appliances incorporating batteries that are intendef to

be femoved prior to disposal of the appliance shall include details regarding their safe remgval
and| disposal.

The instructions for battery-operated appliances that use detachable batteries jand
separable batteries that are disconnected from the appliance for charging the battery ghall
inclpde the model or type reference of the battery charger to be used along with the substance
of the following:

WARNING: Use only with <model or type reference> battery charger.

If the symbeolfor battery charger is used, its meaning shall be explained.

NOTE /nstructions can be marked on the appliance as long as they are visible in normal use.

adjacent to the battery compartment.

The marking to indicate correct polarity connection of the batteries specified for appliances
using more than one general purpose battery (battery not designed or sold for a specific
purpose) shall be in or adjacent to the battery compartment.

The type reference of the battery charger shall be placed next to symbol
IEC 60417-6413 (2019-05).
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8 Protection against access to live parts

This clause is not applicable to the appliance functional part of a battery-operated appliance
and its batteries, providing the battery circuits do not have an earth connection or mains
connection.

NOTE 1 The requirements for parts requiring protection against simultaneous contact are specified in B.22.3 and
B.22.4.

NOTE 2 The term appliance functional part is illustrated in Figure B.1.

10 |Power input and current
10.1 This subclause is not applicable.

10.2 This subclause is not applicable.

11 |Heating

11.1 Battery-operated appliances, their surroundings, andbatteries shall not aftain
excessive temperatures in normal use.

Compliance is checked by determining the temperature~rise of the various parts under|the
congitions specified in B.11.1, 11.2, 11.3, 11.7, and 11.8.

11.4 This subclause is not applicable.
11.% This subclause is not applicable.
11.6 This subclause is not applicableg
B.1{1.1 Battery-operated appliances are tested under the conditions of normal operatiqn.

For| appliances operated( with detachable batteries or separable batteries that |are
disgonnected from the appliance for charging purposes, the appliance is operated as specified
in 11.7 until it completes the duration of the test as specified or it no longer operates dug to
depletion of the battery. If the battery is depleted before the appliance completes the durajtion
of the test, the depleted battery is immediately replaced with another battery that is fully
chdrged, the battery being the model or type reference of the battery provided or indicateld in
the linstruction's. The test is continued until the appliance completes the duration of the test as
spegified.orjit no longer operates due to depletion of the battery.

For|appliances incorporating integral batteries or separable batteries not disconnected ffom
the appliance for charging purposes, and that cannot perform their intended function while the
batteries are being charged, the appliance is operated as specified in 11.7 until the tests are
completed or until it cannot perform its intended function due to the depletion of the batteries.

For appliances operated with batteries that are replaceable or non-rechargeable batteries,
the appliance is operated as specified in 11.7 until the minimum capacity of the battery as
specified in Table B.1 has been delivered or until the tests specified in 11.7 have been
completed, whichever occurs first.

19 Abnormal operation

19.1 For battery-operated appliances, instead of the tests specified, compliance is checked
by the tests of 19.2, 19.4, 19.7, 19.9, 19.11, 19.12, 19.14, 19.15, B.19.1 to B.19.5.
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Detachable batteries and separable batteries are also subjected to the test of B.19.6.
For battery-operated appliances, the tests are carried out under normal operation.

19.2 Appliances with heating elements are tested under the conditions specified in Clause 11
but with restricted heat dissipation.

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

19.7 The battery-operated appliance is switched on and operated under stalled conditions
by:

— [focking the rotor of appliances for which the locked rotor torque is smaller than the full load
forque;

— [focking moving parts of other appliances.

If ap appliance has more than one motor, the test is carried out for each moter separately.

The test is conducted at both Isc (high) and I (low), if testing with the artificial source described
in B.5.3.

Thel test is conducted:

— until the test sample achieves a steady condition, including returning to room temperature;
Or

— ntil at a time period of at least 3 h has elapsed:

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 phave
to bg simulated, so that testing can be limited to those cases that may be expected to give the most unfavoufable
resulfts.

Appliances having a device<with an off position obtained by electronic disconnection, ¢r a
devjce that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTEE 2 For information=en“general guidance relating to the sequence of tests for the evaluation of electrjonic
circtiits, reference is made+o informative Annex Q. It is noted that in the parts 2 there may be additional or alternptive
abngrmal operation tests’ specified; these are not shown in the flow chart. For correct application of this stangard,
the normative text ¢takes precedence over the guidance given in informative Annex Q.

If the safety_of the appliance under any of the fault conditions depends on the operation pf a
minfature~tuse-link complying with IEC 60127, the test of 19.12 is carried out. The applignce
shall comply with the conditions specified in 19.13.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided that the base material of the printed circuit board
withstands the test of normative Annex E.

19.11.2 When any of the fault conditions are simulated, the duration of the test is until steady
conditions are established.

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 and
19.11.4.2. The tests are carried out with the appliance supplied by a battery that is fully
charged, the device being set in the off position or in the stand-by mode.
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Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1
and 19.11.4.2. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2 and 19.11.3.

19.11.4.8 Battery operated appliances are supplied with a battery that is fully charged and
operated under normal operation for approximately 60 s, and then subjected to a 60 s
interruption of the battery current. When the battery current is restored, the appliance shall:

— continue to operate normally from the same operating cycle point reached before the battery
supply was interrupted; or

_ . . L - - , . , me
pperating cycle point reached before the battery supply was interrupted; or

— ot continue operating without requiring manual intervention to restart from the part of{the
cycle selected by the user.

19.13 During the tests, the appliance shall not emit flames, molten metal,' 0y poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceedthe values shpwn
in Tlable 9. No explosion or ignition of the battery shall occur during or after the test.

Venting of the cells is permitted provided that they have not vented-by any means other than
thrdugh their vents.

NOTE 1 Gas vented from cells is not considered to be poisonous or ignitable in hazardous amounts.

Aftgr the tests, and when the appliance has cooled’ to”approximately room temperatyre,
conmpliance with B.22.3 and B.22.5 shall not be impaired and the appliance shall comply with
20.2 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise
K

Part

Woloden supports, walls, ceiling and floof_of the test corner and wooden

caljinets 2 150

a8 |For motor-operated appliances, these temperature rises are not determined.

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 test of B.22.5 is carried ouf.

D

The applianice*shall not undergo a dangerous malfunction, and there shall be no failurg of
protective-electronic circuits if the appliance is still operable.

Appliarces tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— if they become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.

NOTE 2 Unintended operation that can 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:
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— 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.

19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are connected to the battery terminals of the opposite polarity, unless such a connection by
the UScCr ib UIII’I';\b'l’y tU ocour U'UU tU t;IU bUIIDtIUth'UII Uf t;lb' d[J[JI'I.dIIbU.

B.1D.2 For battery-operated appliances with provision for multiple batteries, oner more of
the [batteries shall be reversed and the appliance shall be operated, if reversal bythe usgr of
battery polarity is allowed by the construction.

B.1D.3 For battery-operated appliances with motor(s), the terminals of-eaCh motor are short
circuited one at a time, where the resistance of the short-circuit doesmot’exceed 10 mQ land
with the appliance operating under the conditions of Clause 11. Theé<test is conducted yntil
steady conditions are achieved, including returning to room temperature or until a time pgriod
of aff least 3 h has elapsed.

B.1P.4 Appliances incorporating batteries that use metalzion<chemistries are tested as follpws.

The test is conducted with all the cells of the battery fully charged and, for batteties
congisting of more than one cell, one cell fully_discharged on a detachable battery or
separable battery connected to the applianceyor on an appliance containing an integral
battery.

Theg main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until ashon-self-resetting protection device operates of an
intentionally weak part becomes permanently open-circuited or until the test sample retyirns
to room temperature.

NOTE The main discharge connegtions for separable batteries or detachable batteries are the battery termipals.
For an integral battery, this is the butput connection closest to the cells including their control circuitry.

B.1D.5 The battery-operated appliance and any cords except supply cords, as approprigate,
areltested with the battery connected, under the following fault conditions applied one at a time:

— [any cord provided between the battery-operated appliance and a separable battery ghall
pe short-Cifcuited at the point along its length likely to produce the most adverse effects;

— for appliances having batteries that are replaceable and that can be removed without|the
nid of’a tool, and having terminals that can be short-circuited by a thin straight bar,|the
ferminals of the battery are short-circuited;

— charging terminals of the battery-operated appliance that are simultaneously accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the
short circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault
condition.
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Combinations of detachable battery terminals and separable battery terminals simultaneously
accessible by applying the test probe 13 of IEC 61032 are short circuited so as to produce the
most unfavourable result. The resistance of the short circuit shall not exceed 10 mQ.

20 Stability and mechanical hazards

B.20.1 The enclosure of a battery-operated appliance incorporating an integral battery that
uses metal-ion chemistry shall withstand the pressure generated when a cell vents during
failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capgcity
lesg than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) |The total area of the unobstructed openings in the enclosure allowing gassesito’pass shall
be not less than the value specified in Table B.2; or

b) la volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressurd of
2 070 kPa + 10 %. Test fittings used for the test shall not increase-flie enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop-below 70 kPa within 80 s
without any unintended rupturing damage to the enclosure

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Min{ total area of openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2100 100

Table B:3= Volume of air injected at 2 070 kPa

Capacity of the single metal-ion cell Volume of air (£10 %)
with the highest capacity
Ah ml
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2 100 100

B.20.2 The enclosure of detachable batteries and separable batteries that use metal-ion
chemistries shall withstand the pressure generated when a cell vents during failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or
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b) a volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressure of
2 070 kPa £ 10 %. Test fittings used for the test shall not increase the enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop below 70 kPa within 30 s
without any unintended rupturing damage to the enclosure.

21 Mechanical strength

21.1 Battery-operated appliances shall have adequate mechanical strength and shall be
constructed to withstand such rough handling that may be expected in normal use.

Compliance is checked as follows.

The appliance fitted with fully charged batteries and rigidly supported is subject fo test Ehb
of IEC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to every
point of the appliance enclosure that is likely to be weak.

If ngcessary, the blows are also applied to handles, levers, knobs and similar parts and to signal
lamps and their covers but only if the lamps or covers protrude from the-enclosure by more than
10 mm or if their surface area exceeds 4 cm?. Lamps within the appliance and their covers|are
only tested if they are likely to be damaged in normal use.

When applying the release cone to the guard of a visibly glowing heating element,|the
hammer head passing through the guard shall not strike the heating element.

If there is doubt as to whether a defect has oeturred by the application of test Ehb of
IEC| 60068-2-75, this defect is neglected and the group of three blows is applied to the same
plage on a new sample which shall then withstand the test.

Hand-held battery-operated appliances, shall also be subjected to test free-fall — procedure
1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto a conclete
surface. The sample shall be positioned to vary the point of impact. Batteries shall be fully
chdrged prior to the test. Hand-held battery-operated appliances employing detachable
batteries are tested with and without the detachable battery.

Following the above tests, the appliance shall not catch fire, leak fluid that is visible from|the
outside of the appliance enclosure or explode and shall meet the requirements of Clause| 20,
Clayse 29, B.22.3\ahd B.22.5 where short circuit of functional insulation will impair
conjpliance with this’standard.

Damage to the-finish, small dents that do not reduce clearances or creepage distances bglow
the values-specified in Clause 29, and small chips that do not adversely affect protection agdinst
access \to parts requiring protection against simultaneous contact according to B.22.3|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.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.

Compliance is checked as follows.
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The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

If there is doubt as to whether a defect has occurred by the application of test Ehb of
IEC 60068-2-75, 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.

Detachable batteries and separable batteries shall also be subjected to the test free-fall —
procedure 1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto

a cgmnerete—surface—The battery-shatt-bepositiomedtovary thepointofimpact—Batteriesshall
be fully charged prior to the test.

Aftar the tests, visual inspection shall show there is no damage to the battery andthe battery
shall not catch fire, leak fluid that is visible from the outside of the battery enclosure or explode
and| shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 where short cifcuit
of functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or creepage distances bglow
the values specified in Clause 29, and small chips that do not adversely affect protection agdinst
access to parts requiring protection against simultaneous contact according to B.22.4 |are
ignored.

If aldecorative cover is protected by an inner cover, fracture of the decorative cover is ignqred
if the inner cover itself withstands the test.

Crafks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

For|batteries that use metal-ion chemistry:

— the open circuit voltage of the battery 24 h after the tests shall not be less than 90 % of|the
Voltage measured immediatelyprior to the tests;

— rells shall not have vented-by any means other than through their vents.
22 |Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact with
moying parts shall be fixed in a reliable manner and withstand the mechanical stress occurfing
during normalhuse. Snap-in devices used for fixing such parts shall have an obvious logked
posjtion. The\fixing properties of snap-in devices used in parts that are likely to be remagved
during installation or servicing shall be reliable.

22.20"Direct contact between current carrying parts and thermal insulation that would impair
compliance with this standard shall be effectively prevented unless such material is non-
corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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22.26 This subclause is not applicable.
22.27 This subclause is not applicable.
22.28 This subclause is not applicable.
22.29 This subclause is not applicable.

22.30 This subclause is not applicable.

22.31 This subclause is not applicable.
22.32 This subclause is not applicable.

22.33 Conductive liquids that are or may become accessible in normal use land condugtive
liqujds that are in contact with accessible metal parts shall not be in direct contact with curfent
carfying parts or unearthed metal parts that are separated from current,carrying parts by basic
insulation only or with other current carrying parts such that compliance with B.22.3 and B.22.4
woyld be impaired.

22.34 This subclause is not applicable.
22.35 This subclause is not applicable.
22.36 This subclause is not applicable.
22.37 This subclause is not applicable.

B.2R.1 User accessible interfaces between elements of a battery system (not mains
conhections) shall not employ appliance couplers according to IEC 60320 (all parts) or
IEC| 60309-2.

Usegr accessible interfaces befween elements of a battery system (not mains connections)
shall not employ connectors)of the following types unless the battery system is adequdately
profected against the use’of an incorrect supply:

— barrel connectors_with outside diameters of 6,5 mm or less;

— Ffoncentric connéctors with a diameter of 3,5 mm or less according to IEC 60603-11.

Complianceis'checked by inspection, measurement and for determining adequacy of protecftion
agajinst usesof an incorrect supply, by the following test.

Thel mating connector shall be supplied by a:

— 5V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and
then;

— 10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at each
increment.

The source shall be selected such that its current capability does not limit the charging of the
battery.

During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, 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. No explosion or ignition of the battery shall occur during or after the test. Venting
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of the cells is permitted provided that they have not vented by any means other than through
their vents.

B.22.2 The external surfaces of detachable batteries and separable batteries shall be
protected against excessive heat from heat sources (directly or via heated discharge air) that
would be present during operation of the appliance.

Compliance is checked by inspection during the test of Clause 11.

B.22.3 Battery-operated appliances shall be so constructed and enclosed that there is
adejquate protection against simultaneous contact with two or more conductive parts where fhe:

— Voltage between them exceeds 42,4 V; and

— Furrent between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for when ripple
exceeds 10 %.

Compliance is checked by inspection and the following test.

Tes{t probe B and test probe 18 of IEC 61032 are applied with a forceyriot exceeding 1 N,|the
appliance being in every possible position except that appliances nermally used on the ffoor
and having a mass exceeding 40 kg are not tilted. The test probé€lis applied through openings
to ajny depth that the probe will permit and is rotated or angled before, during and after insertion
to dny position. If the opening does not allow the entry of theprobe, the force on the probje in
the |straight position is increased to 20 N when probe B isctised or 10 N when probe 18 is used.
If tHe probe then enters the opening, the test is repeatéd with the probe in the angled posifion.

During the tests with test probe B, all detachable parts are removed except lamps located
behind a detachable cover are not removed.«However, during insertion or removal of lajnps
which are located behind a detachable cover, protection against simultaneous contact Wwith
parts having a voltage between them exceeding 42,4 V shall be ensured.

Dunjng the tests with test probe 18, the appliance shall be fully assembled as in normal luse
without any parts removed.

However, test probe 18 is notapplied to appliances for commercial use unless they are intenjded
to be installed in an area open to the public.

It shall not be possiblefo touch two or more conductive parts of opposite polarity with the prabes
if tHe voltage between them exceeds 42,4 V and the current between them exceeds 2 mA for
DC |or 0,7 mA peak for when ripple exceeds 10 %.

The current.is measured using the circuit in Figure 4 of IEC 60990:2016.

For|parts of appliances situated not more than 850 mm above the floor after installation qr in
normal use, in addition to the use of test probe 18, test probe 19 of [EC 671032 is also applied
wherever test probe 18 is used and with the same test conditions used for test probe 18.

B.22.4 Separable batteries and detachable batteries shall be so constructed and enclosed
that there is adequate protection against simultaneous contact with two or more conductive
parts where the:

— voltage between them exceeds 42,4 V; and
— current between the conductive parts exceeds 2 mA.

Compliance is checked by inspection and the following test.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
battery being in every possible position except that batteries having a mass exceeding 40 kg
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are not tilted. The test probe is applied through openings 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. If the probe then enters the opening, the test is repeated with the probe in the angled
position.

During the tests with:

— test probe B, all detachable parts are removed;
— test probe 18, no parts are removed.

However, test probe 18 is not applied to batteries for appliances for commercial use~unless
they are intended to be installed in an area open to the public.

It shall not be possible to touch two or more conductive parts of opposite polarity with the prabes
if the voltage between them exceeds 42,4 V and the current between them exceeds 2 mA.

The current is measured using the circuit in Figure 4 of IEC 60990:2016.

For|parts of batteries situated not more than 850 mm above the(floor after installation gr in
norial use, in addition to the use of test probe 18, test probe 19{0f IEC 61032 js also applied
wharever test probe 18 is used and with the same test conditions used for test probe 18.

B.2R.5 Insulating materials providing protection against simultaneous contact with two or more
conductive parts shall be adequate when:

— they are within 1,0 mm of the conductive parts;

— the voltage between the conductive parts exceeds 42,4 V peak; and
— the current between the conductive paris exceeds 2 mA for DC or 0,7 mA peak for when
Fipple exceeds 10 %.

Compliance is checked by inspection,, measurement and the following test.

The insulating material is subjected for 60 s to 750 V or 1,2 times the working voltage plus
700V, whichever is greater,in accordance with IEC 61180. The test voltage is applied on
opplosing sides of the insulating material.

NOTIE This does not exclude the testing of the material as situated within the appliance.

During the test care shall be taken to avoid overstressing parts not needed to provide protedtion
agajnst simultaneous contact with two or more conductive parts.

The high-yoltage source used for the test is to be capable of supplying a short circuit currept I
betlfveen the output terminals after the output voltage has been adjusted to the appropriate [test
voltage. The overioad release of the circuit 1s not to be operated by any current below the
tripping current I,. The values of I and I, are 200 mA and 100 mA, respectively.

No breakdown shall occur during the test.
Glow discharges without a drop in voltage are neglected.
The current is measured using the circuit in Figure 4 of IEC 60990:2016.

B.22.6 Vents of cells shall not be obstructed in such a way as to defeat their operation if
venting is relied upon for compliance with this standard.

Compliance is checked by inspection and by the tests of this standard.
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23 Internal wiring

23.3 Instead of the electric strength test of 16.3, battery-operated appliances shall comply
with B.22.3.

23.5 For battery-operated appliances compliance is checked by the test of B.22.5.

24 Components

24, Batteries are not required to comply with TEC 62135-1:2017 or [EC ©62153-2:2017 . l|hey
are |tested as part of the appliance according to this standard.

24.1.1 This subclause is not applicable.

24.1.3 Switches in battery-operated appliances shall have adequate breaking capacity and
sha|l withstand, without excessive wear or other harmful effect, the mechapnical, electrical, jand
thenqmal stresses occurring in the battery-operated appliance.

Theg relevant standard for switches is IEC 61058-1-1:2016 for..mechanical switches Jjand
IEC|61058-1-2:2016 for electronic switches. The number of cycles declared for 7.4 of
IEC|61058-1:2016 shall be at least 10 000 under the load conditions encountered in|the
appliance, this being the declared specific load according«o~7.2.5 of IEC 61058-1:2016. Ifithe
switch makes and breaks a locked rotor current, the number of cycles declared for 7.4.9 of
IEC| 61058-1:2016 shall be at least 50 under the load-conditions encountered in the appliafnce,
this|being the declared specific load according to 726 of IEC 61058-1:2016.

The declared number of operating cycles is only~applicable for switches required for compliance
with this standard.

Unless switches have been previously@ested to and found to comply with IEC 61058-1-1:2016
or |[EC 61058-1-2:2016 for the number of cycles declared, compliance is checked by |the
following tests conducted on separate samples:

— B0 cycles of making and-~btreaking the locked motor current, if any, encountered in|the
battery-operated appliance incorporating a battery that is fully charged. Each "on" pefiod
having a duration ofunot more than 0,5 s and each "off" period having a duration of at l¢ast
10 s;

— [10 000 cycles\of making and breaking the current encountered in a battery-opergted
gppliance incorporating a battery that is fully charged with no additional mechanical I¢ad.
The switch/is actuated at a uniform rate of 30 cycles per minute.

The swijtch shall complete the required cycles of operation and shall have no electrical or
mecghanical failure. At the end of the tests:

— the switch contacts shall operate properly in the "on" and "off" positions;

— the temperature rise of the switch terminals shall not have increased by more than 30 K
above the temperature rise measured in Clause 11.

B.24.1 The relevant standards for non-acid based electrolyte cells employed in batteries are
IEC 62133-1:2017 for nickel systems and IEC 62133-2:2017 for lithium systems.

NOTE The requirement for cells does not extend to the battery itself.

A battery that uses metal-ion chemistry shall additionally be subjected to the tests of
Subclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.
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25 Supply connection and external flexible cords
25.9 Therequirement also applies to interconnection cords of battery-operated appliances.

25.14 The requirement also applies to interconnection cords of battery-operated
appliances.

25.15 The requirement also applies to interconnection cords of battery-operated
appliances.

B.2b5.1 Insulated conductors of interconnection cords of battery-operated appliances thaII
comply with the requirements for internal wiring and shall be provided with at least 0,5 -mm thick
oute¢r sheath made of insulating material equivalent to that of supply cords described/in 25.7.

Compliance is checked by inspection and by test.

26 [Terminals for external conductors

B.26.1 Terminal devices in an appliance for the connection of the flexible leads or flexible ¢ord
conhecting a separable battery shall be so located or shielded-that there is no risk of incorrect
conhection.

Compliance is checked by inspection.

27 |Provision for earthing

27.1 The battery-operated appliance shall*have no provision for a protective earth but may
incqrporate a functional earth.

29 |Clearances, creepage distances and solid insulation

29.1 Clearances shall not-be-less than the values specified in Table 16, taking into accgunt
the rated impulse voltage.\For battery-operated appliances, the rated impulse voltage ghall
be p00 V for working voltages less than 50 V and 1 500 V for all other working voltages.
However, if the construction, including between parts of opposite polarity for connecting|the
battery, is such thatthe distances could be affected by wear, by distortion, by movement of|the
par{s or during assembly, the clearances for rated impulse voltages of 1 500 V are increased
by 0,5 mm and.the impulse voltage test is not applicable.

NOT[E Theprocedure for assessing clearances is given in informative Annex L.

B.2p.41 For parts requiring protection against simultaneous contact according to B.22.3 fand
B.22.4, the sum total of the clearances between each of these parts and their nearest
accessible surface shall not be less than two times the Table 16 clearance taking into account
the rated impulse voltage. For the purpose of this determination, at least one of the
clearances shall be not less than 1,0 mm.

Compliance is checked by measurement.

NOTE The procedure for assessing clearances is given in Clause L.3.

B.29.2.1 For parts requiring protection against simultaneous contact according to B.22.3 and
B.22.4, the sum total of the creepage distances between each of these parts and their nearest
accessible surface shall not be less than two times the Table 17 creepage distances. For the
purpose of this determination, at least one of the creepage distances shall be not less than
1,0 mm.
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Compliance is checked by measurement.
NOTE The procedure for assessing creepage distances is given in Clause L.2.
30 Resistance to heat and fire

30.1 External parts of non-metallic material, the deterioration of which might cause the
battery-operated appliance, separable battery or detachable battery to fail to comply with
this annex, shall be sufficiently resistant to heat.
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a) Complete appliance:
Tested to main part of standard while operated or
CA charged by mains or renewable energy source
(otherwise not applicable)
S Tested to normative Annex B when operated on
battery power
IEC
b) Detachable power supply part:
Tested to main part of standard with and without fthe
CA appliance connected
- Complete appliance:
‘A
) Tested to main part of standard white operated by or
@ charged by mains or renewable energy source
5 PS {.e.c.n.n
.e Appliance functional part:
Tested to normative Annex B when operated |on
IEC battery power
c)
Detachable.power supply part:
CA
Tested to.main part of standard with and without [the
appliadce connected
A Complete appliance:
s ——pPS @ ..... Tested to main part of standard while operated by or
charged by mains or renewable energy source
¢ Appliance functional part:
Tested to normative Annex B when operated |on
battery power
d)
Detachable power supply part:
CA
Tested to main part of standard with and without [the
appliance connected
@ A Complete appliance:
S|— PS @ ..... Tested to main part of standard while operated by or
charged by mains or renewable energy source
Appliance functional part:
IEC

Tested to normative Annex B when operated on
battery power

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (7 of 2)
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Battery charger:

Tested to IEC 60335-2-29
Detachable battery:

Tested to normative Annex B

Complete appliance:

Tested to narmative Annex B when nlhnrnfnd

023

on

UJ

BC DB

"

CA

75 G | {[ec]e)

Ke

CA

DB

complete appliance
appliance functional part
battery

supply

detachable battery

IEC

battery power with detachable battery attached

Detachable power supply part:

Tested to main part of standard with and without
battery connected

Separable battery:

Tested to normative Annex B
Completeappliance:

Tested to main part of standard while operated
mains or renewable energy source while the batt
is¢being charged:

Appliance functional part:

Tested to normative Annex B when operated

battery power with separable battery attached
detached from detachable power supply part:

CC charge circuitry

PS detachable power supply part
BC battery charger

..... detachable connection

——-- non-detachable connection

Figure B.1 (2 of 2)

the

by

pry

on
but
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IEC

representing three batteries
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Annex C
(normative)

Ageing test on motors

023

This annex is applicable when there is doubt with regard to the temperature classification of the
insulation of a motor winding, for example:

This

The
and
equ
25

cor

Moq

The

if the temperature rise of the motor winding exceeds the values specified in Table 3;

mvhan wall.knaown inculatina matgriale arg 11cagd in an 1necanugntional \wayv:
e W - RoWHRHSthaHhRgateHars—ate- a—Hi—=a—dh -eRHORa—Was

Wwhen combinations of materials of different temperature classes are used at a tempera
higher than that allowed for the lowest class;

Wwhen materials are used for which sufficient experience is not available, for instanc
motors having integral core insulation.

test is carried out on six samples of the motor.

the stator winding, this current being such that the temperature,-of the relevant windin
al to the maximum temperature rise measured during the testof Clause 11, increaseq
K. This temperature is further increased by one of the values chosen from Table C.1.
esponding total time during which the current is passed‘isvindicated in the table.

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 +3 0,25p
30-¢ 3 0,125 p

NOTE The temperature increase chosen is selected by
the manufacturer.

2. pis 8 000 unless otherwise specified in the relevant
part 2.

Jification:

valuesof p in Table C.1 is 2 000.

The

ure

11
S.

rotor of each motor is locked and a current is passed individually,'through the rotor windling

g is
| by
The

total time is divided into four equal periods, each being followed by a period of 48 h dul

ing

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.
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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

023

This annex is applicable to appliances having motors that incorporate thermal motor protectors

that

are necessary for compliance with this standard.

The appliance is supplied at rated voltage and is operated under stalled conditions by:

The

Dur
sha

ocking the rotor of appliances for which the locked rotor torque is smaller than the full
forque;

ocking moving parts of other appliances.
duration of the test is as follows:

motors having self-resetting thermal motor protectors are operated for 300 cycles or for |
Whichever occurs first, unless they are likely to be permanently subjected to the su
Voltage, in which case the duration is 432 h;

motors having non-self-resetting thermal motor protectors ane-operated for 30 cycles,
fthermal motor protector being reset as soon as possible after each operation, but in not
than 30 s.

ing the test, temperatures shall not exceed the valuesispecified in 19.7 and the applia
| comply with 19.13.

oad

(2 h,
bply

the
ess

nce
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Annex E
(normative)

Needle-flame test

The needle-flame test is carried out in accordance with IEC 60695-11-5:2016 with some of the
clauses of IEC 60695-11-5:2016 being modified as follows.

7

Flame application times

Ref

The

9

9.2

Moq

The
sho

9.3

Moq
The
Addg
Ifp

9.4

Ref

The
may

1

lacement:

duration of application of the test flame is 30 s + 1 s.

Test procedure

Position of test specimen

lification:

specimen is arranged so that the flame can be appliéd to a vertical or horizontal edgg
wn in the examples of Figure 2.

Application of needle-flame

ification:

first paragraph does not apply.

ition:

pssible, the flame is appliedat least 10 mm from a corner.

Number of test specimens

lacement:

test is carried out on one specimen. If the specimen does not withstand the test, the
be repeated on two additional specimens, both of which shall then withstand the test.

Evaluation of test results

P as

test

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

Capacitors likely to be permanently subjected to the supply voltage, and used for radio
interference suppression or for voltage dividing, shall comply with the following clauses of
IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016, being modified as follows.

1.5 —Ferms—and-definitions

1.53 This subclause is applicable.
Clags X capacitors are tested according to subclass X2.
1.5/4 This subclause is applicable.
Clags Y capacitors are tested according to subclass Y2.

1.6 Marking

Items a) and b) of this subclause are applicable.

3.4| Approval testing
3.43.2 Tests
Table 3 is applicable as follows:

— proup 0: Subclauses 4.1, 4.2.1 and 4.2.5;
— proup 1A: Subclause 4.1.1;

— proup 2: Subclause 4.12;

— proup 3: Subclauses 4.13 and 4.14;

— proup 6: Subclause 4.17;

— proup 7: Subclause 4,18.

4.1| Visual examination and check of dimensions

Thig subclause is applicable.

4.2| Electrical tests

4.21\This subclause is applicable.

4.2.5 This subclause is applicable.

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

This subclause is applicable.

Only insulation resistance and voltage proof are checked (see Table 15).


https://iecnorm.com/api/?name=68935a780bffb8973dad607c7cfa2560

IEC 60335-2-4:2023 EXV © |IEC 2023 - 167 -

4.13 Impulse voltage

This subclause is applicable.

4.14 Endurance

Subclauses 4.14.1, 4.14.3, 4.14.4 and 4.14.7 are applicable.

4.14.7 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

Thig subclause is applicable.

4.18 Active flammability test

Thig subclause is applicable.
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Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified.

7.1

NOTE The definition of transformers for specific use is given in IEC 61558-1:2017-

17

Fai

NOTIE This test is carried out on three transformers.

22

Sufclauses 19.1 and 19.1.2 of IEC 61558-2-6:2009 are applicable.

29

29.1
IEC|61558-1:2017 apply.

For
no

L\Ilarking and instructions

Transformers for specific use shall be marked with the:

hame, trademark or identification mark of the manufacturer or responsible vendor;
model or type reference.

Overload protection of transformers and associated circuits

-safe transformers shall comply with Subclause 15.5 of \lEC 61558-1:2017.

Construction

Clearances, creepage distances and solid insulation

, 29.2 and 29.3 The.distances specified in Table 20, Table 21 and Table 24 of

insulated winding wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there|are
requirements foryclearances or creepage distances. In addition, for windings providing

reinforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:2017

are

For

not assessed.

safety-isolating transformers subjected to periodic voltages with a frequency exceeding

30 kHz;,the clearances, creepage distances and solid insulation values specifieq in

IECLs

R('\RRA /1 ')nﬁl: nnnnnn Lieo H 2 3 roa araatar tho $ an

hla hoc ol hao Al acifia |n
Z oo o arC—apprcaotcT— these—vatdes—afre ul\.’ul.ul tAah—the—vatdes \JPUUIIIU

Table 20, Table 21 and Table 22 of IEC 61558-1:2017.
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,
as appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Befpre being tested, switches are operated 20 times without load.

8 [Marking and documentation

Swifches are not required to be marked. However, a switch that can be tested separately f
the |appliance shall be marked with the manufacturer's name or trademark and the t
refdrence.

13 [ Mechanism

NOTE The tests can be carried out on a separate sample.

15

Subclause 15.1 is not applicable.
Sufclause 15.2 is not applicable.

Subclause 15.3 is applicable for full disConnection and micro-disconnection. This test is car|

out

17

Compliance is checked-on three separate appliances or switches.

For
is 1

Swifches intended for operation under no load and which can be operated only with the ai
a tgolare not subjected to the tests. This applies also for such switches operated by hand

are

Insulation resistance and dielectric strength

immediately after the humidity ¢est of Subclause 15.3 of IEC 60335-1.

Endurance

17.5.4 of IEC61058-1-1:2016, the number of cycles of actuation declared according to
0 000 unléss'otherwise specified in Subclause 24.1.3 of IEC 60335-1.

rom
ype

ried

7.4

d of
that

ot I L al thh ot £ £ | taal al L ol Ll H PN H £
IMITCrTUOCATU oU 1ITdl l.llc_y oarmiout oo vpuceTratcyu uridcr o roayu. rTtowcocveT, oWIILIICTo WIlITUuUl

this

interlock are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operation.

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable. The amb
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.

ient

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 of IEC 61058-1:2016 is applicable to clearances across full disconnection and micro-
disconnection. It is also applicable to creepage distances for functional insulation, across
full disconnection and micro-disconnection, as stated in Table 14.
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Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

The following modifications to this standard are applicable for motors having basic insulation
that is inadequate for the rated voltage of the appliance.

Th
that
are

8

8.1

11

11.3 The temperature rise of the body of the motor is detefmined instead of the tempera

rise

11.8 The temperature rise of the body of the moftor,"” where it is in contact with insulg
maferial, shall not exceed the values shown in Table 3 for the relevant insulating material.

16

16.3 The insulation between live parts of the motor and its other metal parts is not subje¢

to t

19

19.1

Appliances are alse.subjected to the test of 1.19.1.

1.19[.1 Therappliance is operated at rated voltage with each of the following fault conditio

biauac IIUIIIIUUID ;II til;b AIIIIU)\ IUfUI tU tiIU L,iauac IIUIIIIUUID iII iilU Illdill }.)dlt Uf tilib bidIIL
are modified. Clauses that are additional to the clauses in the main part of this stang
identified by adding the Annex letter with the numbering starting at 1.

Protection against access to live parts

Metal parts of the motor are considered to be bare live parts.

Heating

of the windings.

Leakage current and electric strength

his test.

Abnormal operation

The tests of 19.7to 19.9 are not carried out.

short circuit of the terminals of the motor, including any capacitor incorporated in the m
circuit;

ard
ard

fure

ting

ted

ns:

ptor

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. The faults are

sim

22

ulated as shown in Figure I.1.

Construction

1.22.1 For class | appliances incorporating a motor supplied by a rectifier circuit, the
circuit shall be insulated from accessible parts of the appliance by double insulation or
reinforced insulation.

DC
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a) Parallel circuit b)

original connection

short-circuit

open circuit

short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

open circuit of the parallel resistor

Figure 1.1 — Simulation{of faults

Series circuit
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

5 Tests

5.1| General

When production samples are used, three samples of the printed circuit board arg tested.

5.7| Conditioning of the test specimens
5.7;2 Cold conditioning

The test is carried out at —25 °C.

5.7/4 Rapid change of temperature

Severity 1 is specified, the number of cycles is 5.

5.7/6.2 Additional conditioning with respect to-electromigration

The| test duration is 10 days.

5.9 Additional tests

Thig subclause is not applicable.
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Annex K
(informative)

Overvoltage categories

following information on overvoltage categories is extracted from IEC 60664-1:2007.

Overvoltage category is a numeral defining a transient overvoltage condition.

Eq

NOT

Equ
the

NOT
pern

Equ
fixe

NOT]

If s
ove

Equ
are

Ipment Oor overvoltage catedgory 1V Is ToI Use at the origin or tne installation.

E 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment.

ipment of overvoltage category Il is equipment in fixed installations and for cases wh
reliability and the availability of the equipment is subject to special requirements.

E 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use
anent connection to the fixed installation.

ipment of overvoltage category Il is energy consuming equipment to be supplied from
d installation.

E 3 Examples of such equipment are appliances, portable tools and“other household and similar loads.

ch equipment is subjected to special requirements{with regard to reliability and availab
rvoltage category Il applies.

ipment of overvoltage category | is equipment for connection to circuits in which meast
taken to limit transient overvoltages to anvappropriately low level.

ere

with

the

lity,

res
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L.1

- 175

Annex L
(informative)

When measuring clearances, the following applies.

Guidance for the measurement of clearances
and creepage distances

The rated voltage and overvoltage category are determined (see informative Annex K).

NOTEE 1

In general, appliances are in overvoltage category II.

The rated impulse voltage is determined from Table 15.

If pollution degree 3 is applicable, or if the appliance is class 0 or class 01, the clearance

for

basfic insulation and functional insulation are measured and compared ‘with the values
spegified in Table 16. For other cases, the impulse voltage test may be cartied out if the rigidity

reqlirements of 29.1 are met, otherwise the values specified in Table¥16 apply. However

for

fungtional insulation that is subjected to a steady-state voltage or.fécurring peak voltage with
a frequency not exceeding 30 kHz, the clearances are also gbtained from Table F.7a in

IEC|60664-1:2007 or if the frequency exceeds 30 kHz, Clause, 4 in IEC 60664-4:2005.
largler of the values so obtained is applied if they exceed thelvalues specified in Table 16.

Cleprances of supplementary insulation and reinforced insulation are measured

conjpared with the values specified in Table 16.

The

and

NOTE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltage.
For fhese requirements, refer to the text in 29.1.5.

NOTE 3 The sequence for determining clearances\is shown in Figure L.1.

Rated voltage

Rated impulse
Qvervoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation s Functional
insulation
Bapic Terminals of tubular
: . Class I, I, lll Class 0, 0l ?
E?ic ilél";)g(r’t's‘) appliances appliances Sheitlz‘?ﬁe';?:“”g
. (pollution degree 1)
| Largest
I applicable
| |
.oltgguestzst Minimum value
(Elanse 14) clearance
(Table 16) Table 16 Clause 4 of

Yes
Rigid part ?

No Pollution
degree 3
applicable ?
Yes
Table 16
or impulse
voltage test
(Clause 14)

IEC 60664-4:2005

Table F.7a of
IEC 60664-1:2007

Clearance

Figure L.1 — Sequence for the determination of clearances

IEC
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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 are measured
and compared with the values specified in Table 17 or Table 2 in IEC 60664-4:2005 as
appropriate. A particular creepage distance is then compared with the corresponding
clearance of Table 16 and enlarged if necessary in order not to be less than the clearance.
For pollution degree 1, the reduced clearance based on the impulse voltage test can be used.
However, the creepage distance cannot be less than the values of Table 17.

Thel creepage distances of functional insulation are measured and compared with the values
spegified in Table 18 or, for periodic working voltages exceeding 30 kHz, Table 2 of
IEC|60664-4:2005.
The creepage distances of reinforced insulation are measured and compared with twice|the
valyes specified in Table 17.
NOTE The sequence for determining creepage distances is shown in Figure L.2
Working Material Pollution
voltage group degree
I
[ | | |
Basic insulation Supplementary Functional Reinforced
(Table 17 or insulation insulation insulation
Table 2 in (as obtained for, (larger of Table 18 (29.2.3)
IEC 60664-4:2005 basic insulation or for periodic
as applicable) from Table 17 working voltages
or Table 2 in > 30 kHz in
IEC60664-4:2005 Table 2 of
| as applicable) IEC 60664-4:2005)
I |
Impulse Clearance
voltage test from-Table 16
on clearance
I
[ I
Pollution Pallution
degree 2,3 degree 1
I
Clearance
from Table\16
[
Creepage
distance
IEC

Figure L.2 — Sequence for the determination of creepage distances

L.3 When measuring the sum total of distances between parts requiring protection against
simultaneous contact according to B.29.1.1 and accessible surfaces, the distance from each
part to the accessible surface shall be added together to determine the sum total. See

Figure L.3.
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Key
Dimg

Dimg

nsion a

nsion b

IEC

positive bare part distance to the external surface represented by foil stretched across the oper
negative bare part distance to the external surface represented by foil stretched across the oper

sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances

ings

ings
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Annex M
(informative)

Pollution degree

The following information on pollution degrees is extracted from IEC 60664-1:2007.

Pollution

The microenvironment determines the effect of pollution on the insulation. The macro-

env

Med
use

ronment, however, has to be taken into account when considering the microenvironme

nt.

ns may be provided to reduce pollution at the insulation under consideration by{effegtive
of enclosures, encapsulation or hermetic sealing. Such means to reduce pollution may[not

be ¢ffective when the equipment is subjected to condensation or if, in normal use, it generates

poll

utants itself.

Small clearances can be bridged completely by solid particles, dust and ‘water and there

min
NOT

soot

NOT|
in ar|

For
the

NOT]

E 1 Pollution will become conductive in the presence of humidity. Polution caused by contaminated
metal or carbon dust is inherently conductive.

E 2 Conductive pollution by ionized gases and metallic depositions‘occur only in specific instances, for exa
L chambers of switchgear or controlgear and is not covered by/AEC-60664-1:2007.

PDegrees of pollution in the microenvironment

microenvironment are established:

has no influence;

femporary conductivity caused.by condensation is to be expected;

pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs
becomes conductive due to condensation that is to be expected,;

Hust or by rain or'snow.

E 3 Pollution degree 4 is not applicable to appliances.

mum clearances are specified where pollution may be present in_the microenvironment.

fore

ater,

mple

the purpose of evaluating creepage distances, the following four degrees of pollution in

pollution degree 1: no pollution or only“dry, non-conductive pollution occurs. The pollution

pollution degree 2: only non-conductive pollution occurs, except that occasionally a

that

pollution degree 4: ‘the pollution generates persistent conductivity caused by condugtive
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Annex N
(normative)

Proof tracking test

proof tracking test is carried out in accordance with IEC 60112:2003 including
60112:2003/AMD1:2009 with some of the clauses of I[EC 60112:2003 including

60112:2003/AMD1:2009 being modified as follows.

7.3
Tes|
10

10.1

Moq
The
The

In ¢
the
incn

10.1

Addg

The
of (.

est apparatus

Test solutions

t solution A is used.

Determination of proof tracking index (PTI)

Procedure

Jification:
proof voltage is 100 V, 175 V, 250 V, 400 V or 600 V;~as appropriate.
test is carried out on five specimens.

ase of doubt, a material is considered to have a PTI of the specified value if it withstd
test at a voltage equal to the proof voltage reduced by 25 V, the number of drops be
eased to 100.

P Report
ition:

report shall state if the-PTI value was based on a test using 100 drops with a test volf
PTI-25) V.

nds
bing

age
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Annex O
(informative)

Selection and sequence of the tests of Clause 30

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on these figures.

External parts

of-non-metallic.

material

Thermoplastic
materalforming
supplementary

insulation or

reinforced insulation

Insulating
material
supporting
live parts

Other parts

Ball pressure test at the
higher of
40 °C + AT in Clause 11,

25 °C + AT in Clause 192

No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Thermoplastic
No

material forming
reinforced
insulation

Yes Yes

Bgll pressure test Ball pressure.test Ball pressure test Ball pressure test
bt the higher of at the highest of at the higher of at the highest of
75 °C, 785C, 125 °C, 125 °C,
40°C + AT 40.AC + AT 40 °C + AT 40 °C + AT
in Clause 11 in Clause 11, in Clause 11 in Clause 11,
25°C + AT 25°C + AT
in Clause 192 in Clause 192
IEC
AT is not taken intotaccount if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resefting
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
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
I
]
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C
HBF as appropriate
IEC
Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances
For connections For connections
carrying >0,5A and carrying <0,5 A and Other parts
parts within 3 mm parts within 3 mm
Small parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, l - l -
WEFI of at test at of at least of at least test at GWF I of at Glow-wire Material fo
lepst 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 jor
of NFT or to or NFT or to 550 °C HBF as
belat least V-1 be at least V-1 appropridte
Glow-wire Small parts, Material to have
withstand GWEFI of at least a GWFI of
550 °C or HB40 at least 550 °C
or HBF as
appropriate
PCB base Decorative
material with trims,
> low-power knobs, etc.
circuits
[ [
Needle-flame Material to be
test at least V-0
or VTM-0
IEC

Figure 0.3 — Selection and sequence of tests for resistance
to fire in attended appliances
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Figure 0.4 — Selection and sequence of tests for resistance
tof
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A

"Within a distance of 3 mm" means falling within the dotted boundary formed by the cylinder with hemispherical

ends, as shown in the above drawing.
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d) Example 4
Key
A connection zone
B non-metallic material
C non-metallic material
D

air gap

I current greater than 0,5 A in attended appliances and greater than 0, 2 A in unattended appliances
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X distance from the connection

NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.

Explanation

Example X<3mm X>3 mm
Material subjected to glow-wire test Material subjected to glow-wire test
B (o B (o
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Congequential test

In urjattended appliances, B is also subjected to the needle-flame if C produces a flamé 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
used in tropical climates

The following modifications to this standard are applicable for class 0 appliances and class 0l
appliances having a rated voltage exceeding 150 V, that are intended to be used in countries

hav

NOTE Tropical climates are characterized by high humidity and high ambient temperatures with little varjatio
spedified in IEC 60721-2-1.

Thely may also be applied to class | appliances having a rated voltage exceeding)150 V

are

IEC|60417-6332 (2015-06), if they are liable to be connected to a supply mains that excluy

the

The clause numbers in this Annex refer to the clause numbers in the-main part of this stang
that are modified.

5.7

7.1

7.6

7.12 The instpuctions shall state that the appliance is to be supplied through a residual cur

dev

The instructions shall state the substance of the following:

ing a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

intended to be used in countries having a tropical climate and that are marked“with syn

protective earthing conductor due to deficiencies in the fixed wiring system.

General conditions for the tests

The ambient temperature for the tests of Clauses{11and 13 is 40+% °C.

Marking and instructions

The appliance shall be marked with symbol IEC 60417-6332 (2015-06).
SSS [symbol IEC 60417-6332 tropical climate
(2015-06)] P

ce (RCD))having a rated residual operating current not exceeding 30 mA.

h, as

that
nbol
des

ard

rent

Thisappiance s considered to be suitabte foruseimcountries aving a tropicatchm
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 I appliances shall not exceed 0,5 mA.

te.
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15 Moisture resistance

15.3 The value of tis 37 °C.

16 Leakage current and electric strength

16.2 The leakage current for class I appliances shall not exceed 0,5 mA.

19 Abnormal operation

19.13 The leakage current test of 16.2 is applied in addition to the electric strength testof 16.3.
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not be placed on the flow chart of Figure Q.1.
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Appliance having
electronic circuits

Is an electronic

No ; !
disconnection or

Appliance tested for
19.11.41t019.11.4.7 in
off-position or stand-by

mode

Is 19.13 fulfilled?

{1 Yes
Appliance tested for .
19.2t0 19.10, 19.14 and 19.15 Fail
Yes Isan ™ No
electronic circuit
used?
No further
_ programmable test
instrument used?
conditions specified Yes
Test according to in 19.11.1 fulfilled?
19.11.4.8
No
a) to g)faultin 19.11.2
and.short-circuit of No tfur:her
| Component Yes low-power circuit £s
reset OK? '
No Does any N
—_— R (o]
. protective mean
Fail

operate?

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes I

Yes
No further
test

Fait

IEC

Figure Q.1 — Flowchart outlining the sequence of tests
for the evaluation of electronic circuits (1 of 2)
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[

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board

- 189 —

Other protective device
such as thermal
cut-out operates

Protective electronic
circuit (PEC) operates

conductor opens

Additional evaluation
according to 19.1, 19.11
or 19.12, as applicable

Are
Table 8 of

and 1913

19.7, if applicable,

[

Appliance tested for
_119.11.4.1t019.11.4.7
taking exceptions into

account

Apply the faults according

fulfilled?

oGOz e

PEC before start or during

the normal operation of the
appliance which gives the
most unfavorable conditions

Is the
appliance able to
operate?

No further
test

1

|

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board
conductor opens

PR

If steady conditiens
are reached for.appliances
working continugusly, the
relevant(est phase of
Clause 19\that caused the

Other protective device
such as thermal
cut-out operates

Additional evaluation

l —

acfording to 19.1, 19.11
o1 19.12, as applicable

Does
appliance comply
with 19.13?

Yes

software evaluation
according to Annex R

lNo further Fail

If one cycle of operation

is finished for appliances

not working continuously,
the relevant test phase

of Clause 19 that caused the

PEC to operate is repeated.

PEC to 6perate is repeated.

|

—test ]

Figure Q.1 (2 of 2)

IEC
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Annex R
(normative)

Software evaluation

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be validated in accordance with
the requirements in this annex.

NOTE ables R 1 and R 2 are based on Table H1 of IFC 60730-1-2013 including IFC 60730-1-2013/AMD1-2015
that |s, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and Tabl¢ R.2

for specific fault/error conditions.

R.1 Programmable electronic circuits using software

Programmable electronic circuits requiring software incorporating measures to control|the
fault/error conditions specified in Table R.1 or Table R.2 shall be conmstructed so that|the
software does not impair compliance with the requirements of this standatrd.

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

R.2|1.1 Programmable electronic circuits ‘rfequiring software incorporating measureg to
confrol the fault/error conditions specified in/;Table R.1 or Table R.2 shall use measures to
confrol and avoid software-related faults/errors in safety-related data and safety-related
segments of the software.

Compliance is checked by the inspéctions and tests in R.2.2 to R.3.4 inclusive.

R.2|1.2 Programmable electronic circuits requiring software incorporating measureg to
confrol the fault/error conditiens specified in Table R.2 shall have one of the following structyres:

— PBingle channel with™ periodic self-test and monitoring (see IEC 60730-1:2013 includling
EC 60730-1:2013/AMD1:2015, H.2.16.7);

— Hual channel” (homogenous) with comparison (see IEC 60730-1:2013 includling
EC 6073041:2013/AMD1:2015, H.2.16.3);

— Hual_s-channel (diverse) with comparison (see IEC 60730-1:2013 including
EC'60730-1:2013/AMD1:2015, H.2.16.2).

NOTE-t+—Comparisom betweenm duatchamnmetstructures tam be performed by-
e use of a comparator (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.3), or
e reciprocal comparison (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 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 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

— single channel with periodic  self-test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

— dual channel without comparison (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.1).
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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.

Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.2
R.2

.2 Measures to control faults/errors

.2.1  When redundant memory with comparison is provided on two areas of the s

ame

component, the data in one area shall be stored in a different format from that in the other area
(see software diversity, IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, H.2.18.19).

Compliance is checked by inspection of the source code.

R.2

measures to control the fault/error conditions specified in Table R.2 and that use,dual cha
structures with comparison shall have additional fault/error detection means (such as peri
fungtional tests, periodic self tests, or independent monitoring) for any fault/efrors not dete
by the comparison.

Compliance is checked by inspection of the source code.

R.2

meg

be
dat
and

paths. Such means shall take into account errorsiiq data, addressing, transmission ti
sequence of protocol.

Compliance is checked by inspection of the sotirce code.

R.2

meagsures to control the fault/error. conditions specified in Table R.1 or Table R.2,

pro

safety-related segments and data.indicated in Table R.1 or Table R.2 as appropriate.

Compliance is checked by jnspection of the source code.

2.2 Programmable electronic circuits with functions requiring software incorporalting

jrammable electronic circuits shall incorporate measures to address the fault/error

nel
bdic
ted

2.3 For programmable electronic circuits with function$ requiring software incorporating
sures to control the fault/error conditions specified in Table R.1 or Table R.2, means ghall
rovided for the recognition and control of errors in fransmissions to external safety—relrIted

ing

2.4 For programmable electronic circuits with functions requiring software incorporating

the

)
5
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Table R.1 — General fault/error conditions

Component? Fault/error Acceptable measures P © Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/
AMD1:2015
1
Central
processing unit
(CPU)
1.1
Registers Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.49.6
— word protection with single bit redundancy H,2.19.8.2
1.2|vOoID
1.3
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
Intgrrupt No interrupt or Functional test, or H.2.16.5
handllr.ug and Foo frequent time-slot monitoring H.2.18.10.4
exejcution interrupt
3
Clock Frequency mohitoring, 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 Alsingle bit Periodic modified checksum, or H.2.19.3.1
memory {atlts multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
4.2
Varjablée memory | DC fault Periodic static memory test, or H.2.19.6
word protection with single bit redundancy H.Z2.19.8.2
4.3
Addressing Stuck at Word protection with single bit redundancy H.2.19.8.2
(relevant to including the address
variable and
invariable
memory)
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Component?

Fault/error

Acceptable measures ? ¢

Definitions
See

IEC 60730-1:2013

e.g. ASIC, GAL,
gate array

outside the static
and dynamic
functional
specification

including
IEC 60730-1:2013/
AMD1:2015
5
Internal data Stuck at Word protection with single bit redundancy H.2.19.8.2
path
5.1 VOID
5.2|Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
6
Extprnal
communication
6.1 Data corruption Word protection with multi-bit redundancy, or H.2.19.8.1
of up to Hammin
Dath Gistonoe a9 | CRC - single word, or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.2
Addressing Wrong address Word protection with multi-bit reddndancy H.2.19.8.1
including the address or
CRC - single word including the addresses, or H.2.19.4.1
transfer redundancy, or. H.2.18.2.2
protocol test H.2.18.14
6.3
Timing Wrong point in Time-slot monitering, or H.2.18.10.4
ti
'me scheduled\transmission H.2.18.18
Wrong sequence | Logicalmonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Input/output Fault conditions Plausibility check H.2.18.13
perfjphery specified, in
19.11.2
71
VOoID
7.2
Analog /O
7.2
A/D and D/A Fault conditions Plausibility check H.2.18.13
convertor specified in
19.11.2
7.2.2
Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 VOID
9
Custom chips ¢ | Any output Periodic self-test H.2.16.6
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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.

@ 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.

To be divided as necessary by the manufacturer into sub-functions.

TableR.2— Specific-fault/ i

Clomponent? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073eoe-1 120013
including
IEC60730-1:201B/A
MD1:2015
1
Central
Prokessing Unit
(CPN)
1.1
Registers DC fault Comparison of redundant CPUs by‘either:
— reciprocal comparison H.2.18.15
— independent hardware‘eomparator, or H.2.18.3
internal error detection;or H.2.18.9
redundant memory with comparison, or H.2.19.5
periodic self-teststusing 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, 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
Insfruction Wrong decoding |Comparison of redundant CPUs by either:
:iecggtirognand and sxRaition 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 equivalence class test H.2.18.5
1.3
Programme DC fault Periodic self-test and monitoring using either: H.2.16.7
COunR( — independent time-slot and logical monitoring H.2.18.10.3
— 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
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Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013/A
MD1:2015
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.2.18A4.1
— a multi bus parity including the address H.2.48.1°2
1.5
Datp paths DC fault and Comparison of redundant CPUs by either:
Lnesccl;tcli(i::\igon execution —  reciprocal comparison, or H.2.18.15
— independent hardware comparator, or H.2.18.3
— internal error detection, or H.2.18.9
—  periodic self-test using a testing pattern, or H.2.16.7
— data redundancy, or H.2.18.2.1
—  multi-bit bus parity H.2.18.1.2
2
Intgrrupt No interrupt or Comparison of redundant functional channels by
harldling and too frequent either
execution igt?j?;#eﬁgrr]etzlated —  reciprocal comparison, H.2.18.15
sources — independent hardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequeiiey monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed timerslot monitoring, or H.2.18.10.4
clock: comparison of redundant functional channels
harmonics/‘ by either:
subharmonic¢s
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4. Nlemory
4.1
Invariable 99,6 % coverage | Comparison of redundant CPUs by either:
memory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
pnrinr“(‘ nynlip rnrhmrlanny (‘hnr‘ll‘ either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
4.2
Variable memory | DC fault and Comparison of redundant CPUs by either:
dynamic cross . .
links —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5

periodic self-tests using either:

— walkpat memory test H.2.19-4
—  Abraham test H.2-4941
— transparent GALPAT test, or H.2719.2.1
word protection with multi-bit redundancy H.2.19.8.1

4.3

Addressing DC fault Comparison of redundant CPUs by either;

S:rlz‘s::tat:d —  reciprocal comparison, or H.2.18.15

invariable — independent hardware compatator, or H.2.18.3

memory)
full bus redundancy H.2.18.1.1
testing pattern, or H.2.18.22
periodic cyclic redundancy’check, either:
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy including |H.2.19.8.1
the address

5

Intgrnal data

path

5.1

Datp 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 address Comparison of redundant CPUs by:

and multiple . .
addressing —  reciprocal comparison H.2.18.15

— independent hardware comparator, or H.2.18.3

word protection with multi-bit redundancy, including [H.2.19.8.1
the address, or

full bus redundancy; or H.2.18.1.1
testing pattern including the address H.2.18.22
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Component?

Fault/error

Acceptable measures ® ¢

Definitions
See

IEC 60730-1:2013

including

IEC 60730-1:2013/A

MD1:2015

6

External
communication

6.1

Datp DataTorruption CRC—aoubDle worda, or .2, 19.4.2
of up to
Hamming data redundancy or H.2.18.2.1
distance 4 comparison of redundant functional channels by
either
— reciprocal comparison; or H28.15
— independent hardware comparator H2.18.3
6.2
Addressing Wrong address CRC - double word, including the address,or, H.2.19.4.2
and multiple
addressing full bus redundancy of data and address-0Or H.2.18.1.1
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware‘comparator H.2.18.3
6.3
Timing Wrong point in Time-slot and logical'monitoring, or H.2.18.10.3
time
! comparison of redundant communication channels
by either:
— reciprecal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
Wrong sequence | Time-slot and logical monitoring, or H.2.18.10.3
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
7
Inplut/output
perjphery
71
Digjtal’l/o Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
racinrocal comnaricon H 2 18 15
TITT.Z IAALAA A AL AR o

— independent hardware comparator, or
input comparison, or

multiple parallel outputs, or

output verification, or

testing pattern, or

code safety

H.2.18.3
H.2.18.8
H.2.18.11
H.2.18.12
H.2.18.22
H.2.18.2
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
7.2
Analog I/O
7.21
A/D- and D/A- Fault conditions | Comparison of redundant CPUs by either:
convertor in 19.11.2 reciprocal-comparisen 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.2.48.12
testing pattern H.2.18.22
7.2{2
Analog Wrong Comparison of redundant CPUs by either:
multiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Monitoring Any output Tested monitoring, or H.2.18.21
deVices and outside the static e )
comparators and dynamic redundant monitoring and comparison, or H.2.18.17
functional error recogniZing means H.2.18.6
specification
9
Cugtom chips ¢ | Any output Periodic self-test and monitoring, H.2.16.7
outside the static ) ) )
e.g| ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gatp array functional error recognizing means H.2.18.6
specification
NOTE A DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.
a8  For fault/error assgssment, some components are divided into their sub-functions.
b For each sub-fuliction in the table, the software measure will cover the Table R.1 fault/error.
¢ Where morethan one measure is given for a sub-function, these are alternatives.
4 ITo be divided as necessary by the manufacturer into sub-functions.

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, 20.103 or 20.104 is impaired.

For appliances intended for remote communication through public networks, where
normative Annex U is applicable as determined by 22.62, detection of a fault/error shall occur
before compliance with normative Annex U 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.
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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.

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.zfummmmwmwmmwand

data.

Compliance is checked by inspection of the source code.

for
tive
der

R.2|2.9 The software and safety-related hardware under its control shall be jinitialized fand
shall terminate before compliance with Clause 19, 20.103 or 20.104 is impaired. In addition
appliances intended for remote communication through public networks where norma
Annex U is applicable as determined by 22.62, the software and safety-related hardware ur

its gontrol shall be initialized and shall terminate before compliancefwijth normative Annex U is
imppired.

Compliance is checked by testing of the source code.

R.3 Measures to avoid errors

R.3}1 General

For
mes
mes

Sof
Tab
spe

NOT|
stan

R.3
R.3

sures to control the fault/error conditions specified in Table R.1 or Table R.2, the folloy
sures to avoid systematic faults inthe software shall be applied.

programmable electronic circuits .with functions requiring software incorporafing

ying

ware that incorporates measures used to control the fault/error conditions specified in
le R.2 is inherently acceptable for software required to control the fault/error conditlons
cified in Table R.1.
E The content of these ‘requirements is extracted from IEC 61508-3:2010 and adapted to the needs of| this
Hard.
2 Specification
21 Software safety requirements
The specification of the software safety requirements shall include:

daceorintion £ anh-—cafatvy ralatad fiinatio ha maolaman A nelbdina—ita racn nse
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time(s);

e 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.
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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.

Table R.3 — Semi-formal methods

Technique / Measure Informative references

Semi-formal methods
Logical/functional block diagrams

Sequence diagrams

F
Degision/truth tables IEC 61508-7:2010, C.6.1

njte state machines/state transition diagrams IEC 61508-7:2010, B.2.3.2

R.3|2.2 Software architecture

R.3}2.2.1 The specification of the software architecture shall include the following aspects:

— fechniques and measures to control software faults/errors (referdo-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;

— Mata flow and restrictions on data access;

— prchitecture and storage of data;

— [lime-based dependencies of sequences and data.

Compliance is checked by inspection of.the documentation and as specified in R.3.2.2.2.

NOT[E Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R4'= Software architecture specification

Technique / Measure Informative references

Fadlt detection and diagnosis IEC 61508-7:2010, C.3.1

Semi-formal methods(:
e | Logic/function block diagrams

o | Sequence.diagrams

e | Finitesstate machines / state transition diagrams IEC 61508-7:2010, B.2.3.2

e | Data-flow diagrams IEC 61508-7:2010, 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:

e control flow analysis; (IEC 61508-7:2010, C.5.9);

e data flow analysis; (IEC 61508-7:2010, C.5.10);

e walk-through (software) (IEC 61508-7:2010, C.5.15);
e design review (IEC 61508-7:2010, C.5.16).
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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.

The module design shall specify:

— function(s);
— interfaces to other modules;

— fata.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.

NOTE 1 The use of computer aided design tools is accepted.

NOTE 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e.gyrange checks, check
for djivision by 0, plausibility checks).

NOTE 3 Examples of some techniques/measures to meet these requirements can bg)found in Table R.5.

Table R.5 — Module design specification

Technique / Measure Informative references
Linjited size of software modules IEC 61508-7:2010, C.2.9
Infermation hiding / encapsulation IEC 61508-7:2010, C.2.8
Ong entry / one exit point in subroutines and functions IEC 61508-7:2010, C.2.9
Fully defined interface IEC 61508-7:2010, C.2.9

Semi-formal methods:
e | Logic/function block diagrams

e | Sequence diagrams

. Finite state machines / state transition diagrams IEC 61508-7:2010, B.2.3.2
e | Data flow diagrams IEC 61508-7:2010, C.2.2

R.3]2.3.2 Software co@le shall be structured.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.

NOTE 1 Struetufal complexity can be minimized by applying the following principles:

e HKeep the-humber of possible paths through a software module small, and the relation between the inputf and
dqutput parameters as simple as possible;

e gvoid/complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;

e where possible, relate loop constraints and branching to input parameters;

e 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.
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Table R.6 — Design and coding standards

Technique / Measure Informative references
Use of coding standard (see NOTE) IEC 61508-7:2010, C.2.6.2
No use of dynamic objects and variables (see NOTE) IEC 61508-7:2010, C.2.6.3
Limited use of interrupts IEC 61508-7:2010, C.2.6.5
Limited use of pointers IEC 61508-7:2010, C.2.6.6
Limited use of recursion IEC 61508-7:2010, C.2.6.7
No _unconditional jumps in programs in higher level [EC 61508-7:2010, C.2.6.2
languages
NQTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient memjory
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 architecturevspecification by slatic
analysis.

R.3(3 Software validation

The software shall be validated with reference to the requirements of the software safety
reqlirements specification.

NOTEE 1 Validation is confirmation by examination and_provision of objective evidence that the partigular
requjrements for a specific intended use are fulfilled. Therefore, for example, software validation means confirming
by examination and provision of objective evidence thatthe software satisfies the software safety requirements
spedification.

Compliance is checked by simulation of:

— linput signals present during normal operation;
— lanticipated occurrences;
— lundesired conditions requiring system action.

Testt cases, test data and'test results 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
Fumctionaland black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
a Rnunrlnry value nnalyoie IEC 81508-7:2010 _C h 4
. Process simulation IEC 61508-7:2010, C.5.18

Simulation, modelling:

. Finite state machines IEC 61508-7:2010, B.2.3.2

. Performance modelling IEC 61508-7:2010, C.5.20

R.3.4 Management items
R.3.4.1 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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NOTE The use of a version ID number, if unique, is one possible solution.

Compliance is checked by inspection of the documentation.

R.3.4.2 Software modification

R.3.4.2.1 Software modifications shall be based on a modification request which details the
following:

— the hazards which may be affected;

— the proposed change;

— the reasons for change.

R.3{4.2.2 An analysis shall be carried out to determine the impact of the proposed modification
on flunctional safety.

R.3{4.2.3 A detailed specification for the modification shall be generated including |the
necessary activities for verification and validation, such as a definition of‘suitable test casqgs.

R.3{4.2.4 The modification shall be carried out as planned.

R.3{4.2.5 The assessment of the modification shall be carried out based on the specified
verification and validation activities. This may include:

— B reverification of changed software modules;
— B reverification of affected software modules;
— prevalidation of the complete system.

R.3]4.2.6 All details of modification activities’shall be documented.

Compliance of the requirements in .R>3:4.2.1 to R.3.4.2.6 is checked by inspection of|the
documentation.
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Annex S
(informative)

IEC 60335-2-4:2023 EXV © IEC 2023

Guidance for the application of this standard on measurement of power
input and current based on the requirements of 10.1 and 10.2 concerning
the representative period

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on the flow chart of Figure S.1.

Is the maximum value
of the power input or current > 2 times
AMV during the representative
period?

Is the largest value that
is exceeded for a time that exceeds
10 % of the time of therepresentative
period:*AMV?

Then the power input or current is
the largest value that is
exceeded for a time that exceeds
10 % of the time of the

No Arithmetic mean

value (AMV) is used

No

AMV is used

representative period

IEC

Figure S.1 — Flowchart giving guidance on measurement of power input
and current concerning the representative period
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Annex T
(normative)

UV-C radiation effect on non-metallic materials

This annex provides requirements for non-metallic materials subject to direct or reflected UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and electrical properties are
relied upon for compliance with this standard. This annex does not apply to glass, ceramic and
similar materials.

NOT|
emit

The
met
test
staf

med(
cony

The
witH

Moq

5.1

5.1
a c(

NOT]
5.2

5.2,

5.3

5.3,

9

Thig

{1 The UV-C emitter shall be a low pressurermercury lamp with a quartz envelope ha

E General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considerg
significant UV-C radiation.

UV-C radiation effect on non-metallic materials is determined by measuring selected 1
allic material properties before and after UV-C radiation conditioning. The conditioning
s are carried out on non-metallic material specimens prepared according| o the rele
dard for the test method. The standards and compliance criteria for’parts provi

hanical support or impact resistance are specified in Table T.1.|,The standard
pliance criteria for electrical insulation of internal wiring are specified in Table T.2.

conditioning apparatus and test procedure are as specified indSO 4892-1 and ISO 489
some of their clauses being as modified follows.

lifications to the clauses of ISO 4892-1:2016.

Irradiance

ntinuous spectral irradiance of 10 W/mZ2 at 254 nm.

E The quartz envelope blocks the 185 nm_resonant wavelength for mercury that can generate ozone.
Temperature

5 The black-panel temperature shall be 63 °C + 3 °C.

Humidity and wetting
1 Humidification_of the chamber air is specified in part 2 when necessary.
Test report

clause is not applicable.

d to

on-
and

ant
ling
and

ing

Modifications to the clauses of ISO 4892-2:2013.

7

7.1

Procedure

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.
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023

In determining the samples for testing, consideration should be given to samples coloured red
or yellow which are known to have particular critical effects.

7.2

Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to any

app

7.3

lied stress.

Exposure

Before placing the specimens in the test chamber, the apparatus shall be operating under the

spegified exposure conditions. It shall be programmed to operate continuously and|the
congitions shall be maintained throughout the exposure, keeping any interruptions to\seryice
the lapparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are exposéed for 1 000 h.
NOTE Repositioning of the specimens during exposure is desirable and might be necessary.
If it|is necessary to remove a test specimen for periodic inspection,(eare should be takeh to
avofd touching the exposed surface 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 irradiancp at
the lexposed 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
Paits providing Tensile strength @ or ISO 527 (all parts) 70 %
mephanical support Flexural strength 2P ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Parts providing impact .
reslstance Izod impact € or ISO 180 70 %
Tensile impact °© 1ISO 8256 70 %
a8 |Tensitenstrength and flexural strength tests are to be conducted on specimens no thicker than the acfual
thicknesses.
b Tilv :.iu'v Uf tilc bdlllpiv U)\}JUDUU‘ tU ILJ“V"L/ |au'iatiun ;D tU ‘UU iII bUIItabt Wltil tilv tVVU anU‘;IIH }JU;IItb VV;IUII uoing

the three point loading method.

Tests conducted on 3,0 mm thick specimens for |zod 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.
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Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Parts to be tested

Property

Standard for the test
method

Compliance

Electrical insulation of
internal wiring

Electric strength

IEC 60335-1 Subclause
23.5

No breakdown shall occur
during the test.

8 Exposure report

This clause is not applicable.
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Annex U
(normative)

Appliances intended for remote communication through public networks

The measures given in this annex are intended to avoid unauthorized access and the effects
of transmission failures via remote communication through public networks, where
compliance with this standard could be impaired.

Ho\ avar in agdeneral it does-not cover asnects concernina confidentialitv of data and constl er
Wev-e+-—H-gehera—6& RO+ V-o+—asp t 2 HHAG RHEeRHaH-O+aa G

privacy.

U.1 Terms and definitions

U.1(1 Definitions relating to remote functionality

u.1{1.1

authentication
proyision for confirming that the entity sending or receiving a message is what or who it clgims
to be

U.1}1.2

authorization
megns to ensure that the authenticated entity requesting access to information, functiong or
seryices has the required authority

U.1j1.3

cryptographic technique
calqulation of output data using a mathematical algorithm to encode input data with a key as a
parameter

U.1{1.4
data integrity protection
profection that enables the appliance to confirm the data has not been altered, lost or destroyed

U.2 Marking and-instructions

U.2{1 If there.is\provision for software download, instructions shall be provided on how or
whagre to obtaih-the unique name or code given by the manufacturer, that identifies the curfent
vergion of (the software running in the appliance. The instructions shall also include [the
necgessary.steps the user must follow for the software update procedure.

Cor Nnlhianecn joa nhanlend hiy inannntingy
T Ce—15— G e e et/ —r1SPCCtoOrt:

U.3 Construction

U.3.1 Software enabling communication with a public network shall be partitioned into
modules separate from software which is necessary to comply with the other requirements of
thisstandard.

Compliance is checked by inspection.

U.3.2 Remote communication shall be established, implemented and terminated by the
appliance via software that provides
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