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—HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES = SAFETY =

Part 1: General requirements

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by IEC technical ‘committee 61: Safety| of
holisehold 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 can be found in the report on voting indicated in
thg above table.

INTRODUCTION

Edjtion 6 of IEC\60335-1:2020 defines and introduces requirements for a detachaple
poyer supply_part of an appliance. In the document, 24.2 prohibits the use of a powyer
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 2-75: Particular requirements for commercial

dispensing appliances and vending machines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
co-operation on all questions concerning standardization in the electrical and electronic, fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repd
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee intergsted in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai

ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

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

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw|
pny |IEC Publication and the corresponding natiopal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas,~access to |IEC marks of conformity. IEC is not responsible for
services carried out by independent certifieation bodies.

All users should ensure that they hayé the latest edition of this publication.

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

ndispensable for the correct application of this publication.

FC draws attention'to the possibility that the implementation of this document may involve the use of (a) paten
EC takes no.pesition concerning the evidence, validity or applicability of any claimed patent rights in resj
hereof. As ef the date of publication of this document, IEC had received notice of (a) patent(s), which may
required.to implement this document. However, implementers are cautioned that this may not represent the I3
nformation, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall no
held tesponsible for identifying any or all such patent rights.

Standardization (ISO) in accordance with conditions determined by agreement_between the two organization.
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Attention is drawn to-the' Normative references cited in this publication. Use of the referenced publicationp is

(s).
ect

be
test
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s extended version (EXV) of the official IEC Standard provides the user with the f

content of the Standard.

ull

IEC 60335-2-75:2024 EXV includes the content of IEC 60335-2-75:2024, and the references
made to IEC 60335-1:2020.

The specific content of IEC 60335-2-75:2024 is displayed on a blue background.
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IEC 60335-2-75 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2012, Amendment 1:2015
and Amendment 2:2018. This edition constitutes a technical revision.

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

a) alignment with IEC 60335-1:2020;

b) |conversion of some notes to normative text (Clause 1, 7.1, 19.2, 19.101);

¢) |addition of requirements for electrode-type liquid heaters (Clause 1, 3.1.9, 3.6.10143.7.1D3,
13.2, 13.3, 16.2, 16.3, 19.1, 19.103 to 19.106, 22.6, 22.33, 22.115 to 22.118, 24.1v2, 27.1,
Annex BB);

d) |addition of test requirements for appliances with a recommended ambient temperatlre
above 25 °C (5.7);

e) |application of test probes 18 and 19 (8.1.1, 20.2, 22.101, B.22.3, B.22,4);

f) |addition of accessible surface temperature limits including marking-of hot surfaces (7.1, 1.6,
7.12,7.14,7.15, 11.3, 11.8);

g) |addition of requirements to prevent simultaneous operation of multiple loads (22.1(14,
Annex R);

h) [clarification of requirements for thermal cut-outs locatéd in a service area (24.103).

The text of this International Standard is based on the,following documents:

Draft Report on voting

61/7301/FDIS 61/7344/RVD

Full information on the voting for its .approval can be found in the report on voting indicateq in
thg above table.

The language used for the deyelopment of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acg¢ordance with ISOAEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availaple
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
degcribed in greater detail at www.iec.ch/publications.

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

This\part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and|its
amendments unless that edition precludes it; in that case, the latest edition that does not
preclude it is used. It was established on the basis of the sixth edition (2020) of that standard.

NOTE 1 When "Part 1" is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to convert
that publication into the IEC standard: Particular requirements for commercial dispensing
appliances and vending machines.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies as

far as is reasonable. When this standard states "addition", "modification" or "replacement", the
relevant text in Part 1 is to be adapted accordingly.
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NOTE 2 The following numbering system is used:

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

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.

NOTE 3 The following print types are used:

requirements: in roman type;
test specifications: in italic type;

notes: in small roman type.

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

a

sspciated noun are also in bold.

Theé committee has decided that the contents of this document will remain unchanged until

S
S

e |revised.
NOTE 4 The attention of National Committees is drawn to the fact that_equipment manufacturers and tes
orgg@nizations can need a transitional period following publication of a newsamended or revised IEC publicatio

whi

talbility date indicated on the IEC website under webstore.iec.ch in the data‘\related to
pecific document. At this date, the document will be

reconfirmed,

withdrawn, or

revised tests.

It

not |earlier than 12 months or later than 36 months from the_date of publication.

The following differences exist in the countries\indicated below.

6.1: Class 0l is allowed for appliances\used indoors having a rated voltage not exceed
150 V (Japan).

13.2: The leakage current limits-are different (Japan).
16.2: The leakage current limits are different (Japan).

the

the
the

king
hin

Ch to make products in accordance with the new requirements and to equip themselves for conducting new or

is|the recommendation of the committee that the content of this\publication be adopted for implementation natiorfally

ing

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indic

tHat it contains colours which are considered to be useful for the correct understand

of its contents. Users should therefore print this document using a colour printer.

tes
ing
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INTRODUCTION to IEC 60335-1:2020

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 —

www.iec.ch/tc61/supportingdocuments

This information is given for the convenience of users of this International Standard and~dges
nof constitute a replacement for the normative text in this standard.

This standard recognizes the internationally accepted level of protection against"hazards suich
as lelectrical, mechanical, thermal, fire and radiation of appliances when operated as in normal
USI taking into account the manufacturer's instructions. It also covers abnotmal situations that

cap be expected in practice and takes into account the way in which electromagnetic
phé¢nomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as.far as possible so that there
is compatibility with the wiring rules when the appliance is connected to the supply maips.
Hojwever, national wiring rules may differ.

is applied to each function separately, as far as is«easonable. If applicable, the influencg of

If tge functions of an appliance are covered by differentparts 2 of IEC 60335, the relevant part 2
ong¢ function on the other is taken into account.

Throughout this publication, when "part 2. is mentioned, it refers to the relevant part| of
IEG 60335.

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

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that |t is
not| necessary to specify partjcular requirements for the appliance in question over and above the gengral
reqylirements.

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

NOTE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are[not
applicable since they have been taken into consideration when developing the general and particular requiremgnts
for the IEC.60335 series of standards.

Individual countries may wish to consider the application of this standard, as far as

the classification of the appliance according to Clause 6 and specifying whether the appliance
is operated attended or unattended. Consideration should also be given to particular categories
of likely users and to related specific risks such as access to live parts, hot surfaces or
hazardous moving parts.

An appliance that complies with the text of this standard will not necessarily be considered to
comply with the safety principles of this standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.
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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 this
standard.

NOTE 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;
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INTRODUCTION to IEC 60335-2-75:2024

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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s information is given for the convenience of users of this International Standard and-dq
constitute a replacement for the normative text in this standard.

s standard recognizes the internationally accepted level of protection against hazards s
electrical, mechanical, thermal, fire and radiation of appliances when operated as in nor
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complywith the safety principles of the standard if, when examined and tested, it is found
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u51 taking into account the manufacturer's instructions. It also covers abnotmal situations t

nomena can affect the safe operation of appliances.

s standard takes into account the requirements of IEC 60364 as.far as possible so that th
compatibility with the wiring rules when the appliance is connected to the supply mai
wever, national wiring rules can differ.

n appliance within the scope of this standard alsorsinecorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2/is applied to each function separately,
as is reasonable. If applicable, the influencefl,0f"one function on the other is taken i
ount.

't 1, Part 1 applies.

E 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen
lirements.

s standard is a product family standard dealing with the safety of appliances and tal
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal publieations, basic safety publications and group safety publications covering a hazard are
icable since they have been taken into consideration when developing the general and particular requiremq
he IEC 60335«series of standards.

appliance that complies with the text of this standard will not necessarily be considereg

ecother features that impair the level of safety covered by these requirements.

en a part 2 standard does not include additional requirements to cover hazards dealt with i
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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

sta

ndard.

NOTE 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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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-75: Particular requirements for commercial
dispensing appliances and vending machines

Scope

s part of IEC 60335 deals with the safety of electric commercial dispensing appliances 3
ding machines for preparation or delivery of food, drinks and consumer predtcts, th
Ed voltage being not more than 250 V for single-phase appliances and 480" for ot
liances including direct current (DC) supplied appliances and battery-operated appliang

hmples of appliances that are within the scope of this standard are:

bulk tea or coffee brewing machines;

cigarette vending machines;

coffee grinders for use in areas open to the public;
commercial liquid heaters;

coffee makers with or without integrated coffee grinder;
coffee makers with cooling systems;

hot and cold beverage vending machines;

hot water dispensers;

ice cream and whipped cream dispensers;

ice dispensers;

newspaper, audio or video tapeor disc vending machines;
packaged food and drink vending machines;
refrigerated merchandisers;

appliances incorpofating electrode-type liquid heaters.

bliances can have-more than one function.

Other standards can be applicable for some functions such as:

Th

refrigeration (IEC 60335-2-89);
heating by microwaves (IEC 60335-2-90);

nd

eir
her

es.

professional ice cream makers (IEC 60335-2-118).

is standard also deals with the hygiene aspects of appliances.

As far as is practicable, this standard deals with the common hazards presented by appliances
that are encountered by users and maintenance persons. However, in general, it does not
take into account young children playing with the appliance.

Attention is drawn to the fact that:

for appliances intended to be used in vehicles or on board ships or aircraft, additio
requirements can be necessary;

nal
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Th

2

Th

constitutes requirements of this document, For dated references, only the edition cited appli

Fo

amendments) applies.
IEG 60034-1, Rotating electrical.machines — Part 1: Rating and performance

IEC 60061-1, Lamp caps and-holders together with gauges for the control of interchangeab
andg 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

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shoc

pri

in many countries, additional requirements for appliances incorporating pressure vessels

are specified;
in many countries, additional requirements are specified by the national health authoriti

es,

the national authorities responsible for the protection of labour, the national water supply

authorities and similar authorities.
is standard does not apply to:

appliances intended to be used exclusively for household purposes;
appliances intended to be used 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);

commercial coffee grinders for use in areas not open to the public (IEC 60335-2-64);
commercial electric boiling pans (IEC 60335-2-47);

commercial electric bains-marie (IEC 60335-2-50);

amusement machines and personal service machines (IEC 60335-2-82);

commercial refrigerating appliances (IEC 60335-2-89);

appliances solely used for dispensing money;

display cabinets;

requirements for dispensed potentially hazardous food’(these are covered by natio

health regulations in many countries).

Normative references

p following documents are referred to in the text in such a way that some or all of their cont

undated references, the latest edition of the referenced document (including

nmatily’for equipment-type specimens

the

nal

ent
S.
ny

lity

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 state

IEC TR 60083, Plugs and socket-outlets for domestic and similar general use standardized in
member countries of IEC

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation
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IEC 60112:2003, Method for the determination of the proof and the comparative tracking indices
of solid insulating materials
IEC 60112:2003/AMD1:20091

IEC 60127 (all parts), Miniature fuses

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

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

IEC 60238, Edison screw lampholders
IEQ 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC 60252-1:2010, AC motor capacitors — Part 1. General — Performance,‘testing and rating —
Safety requirements — Guidance for installation and operation
IEC 60252-1:2010/AMD1:20132

IEC 60287-1-1:2023, Electric cables — Calculation of the current rating — Part 1-1: Current rating
equiations (100 % load factor) and calculation of losses — Géneral

IEC 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensional
intgerchangeability requirements for pin and contact<€ube accessories

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

IEC 60320-1:2021, Appliance couplers forshousehold and similar general purposes — Part 1:
Geferal requirements

1
w

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

IEQ 60320-3, Appliance couplers for household and similar general purposes — Part 3: Standard
sheets and gauges

IEC 60335-2-34:2021, Household and similar electrical appliances — Safety — Part 2-[34:
Particular requirements for motor-compressors

IECQ 60384-14:2013, Fixed capacitors for use in electronic equipment — Part 14: Sectiophal
specification — Fixed capacitors for electromagnetic interference suppression and connectjon
to the{supply mains

IEC60384-14720137/AMD

IEC 60417, Graphical symbols for use on equipment

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

1 There exists a consolidated edition 4.1:2009 that includes edition 4 and its Amendment 1.
2 There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.

3 There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.
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IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:20134

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

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

IE

60603-11, Connectors for frequencies below 3 MHz for use with printed boards — Part

11:
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fail specification for concentric connectors (dimensions for free connectors and_fi
pnectors)

[ 60664-1:2007, Insulation coordination for equipment within low-voltage systéms — Par;
heiples, requirements and tests

[ 60664-3:2016, Insulation coordination for equipment within low-voltage‘systems — Par;
b of coating, potting or moulding for protection against pollution

[ 60664-4:2005, Insulation coordination for equipment within l6w=voltage systems — Par;
hsideration of high-frequency voltage stress

L 60691, Thermal-links — Requirements and application.guide

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

e flammability index (GWFI) test method for materials

[ 60695-2-13, Fire hazard testing =%Part 2-13: Glowing/hot-wire based test methods — GI(
e ignition temperature (GWIT) test method for materials

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

60695-11-5:2016, Kire hazard testing — Part 11-5: Test flames — Needle-flame test meth
pparatus, confirmatory test arrangement and guidance

L 60695-11-10; Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vert
ne test methods

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

[ 60695-2-11:2014, Fire hazard testing — Part 2-41;*Glowing/hot-wire based test method

L 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — GI(

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

ele

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

ctrically operated water valves, including mechanical requirements

5 There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.

6 There exists a consolidated edition 5.1:2015 that includes edition 5 and its Amendment 1.
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IEC 60730-2-9:2015, Automatic electrical controls — Part 2-9: Particular requirements for
temperature sensing controls
IEC 60730-2-9:2015/AMD1:20187

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

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Generic
specification
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L 60799, Electrical accessories — Cord sets and interconnection cord sets

L 60906-1, IEC system of plugs and socket-outlets for household and similar purpose
't 1: Plugs and socket-outlets 16 A 250 V a.c.

[ 60934, Circuit-breakers for equipment (CBE)
60990:2016, Methods of measurement of touch current and protective conductor curren
60999-1:1999, Connecting devices — Electrical copper conductors — Safety requireme
screw-type and screwless-type clamping units — Part 1: General requirements and partict

uirements for clamping units for conductors from 0,2 mm? tp to 35 mm? (included)

61000-4-2, Electromagnetic compatibility (EMC)~ Part 4-2: Testing and measurem
hniques — Electrostatic discharge immunity test

[ 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurem
hniques — Radiated, radio-frequency, elegtromagnetic field immunity test

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

L 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurem
hniques — Surge immunitytést

L 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurem
hniques — Immunity~to conducted disturbances, induced by radio-frequency fields

[ 61000-4-14.2020, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measu
nt techniques — Voltage dips, short interruptions and voltage variations immunity tests
Iipmentwith input current up to 16 A per phase
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ent

ent

ent
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[61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing 4

me

asurement tecnniques — Harmonics ana internarmonicS Incruging mains Ssignalling at

power port, low frequency immunity tests
IEC 61000-4-13:2002/AMD1:2009
IEC 61000-4-13:2002/AMD2:20158

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) — Part 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity

7 There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.

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

ts for equipment with input current more than 16 A per phase

IEC 61000-4-34:2005/AMD1:20099

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

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 switches
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L 61180, High-voltage test techniques for low-voltage equipment — Definitions,{test &
cedure requirements, test equipment

L 61210, Connecting devices — Flat quick-connect terminations for ,electrical cop
ductors — Safety requirements

L 61558-1:2017, Safety of transformers, reactors, power supply,‘dnits and combinati
reof — Part 1: General requirements and tests

[ 61558-2-4, Safety of transformers, reactors, power supply units and combinations ther

prporating isolating transformers for general applicatiohs

[ 61558-2-6:2009, Safety of transformers, reactors,) power supply units and similar produ
supply voltages up to 1 100 V — Part 2-6.<Particular requirements and tests for saf
ating transformers and power supply unitscncorporating safety isolating transformers

61558-2-16:2009, Safety of transformers, reactors, power supply units and similar produ
supply voltages up to 1 100 V — Part2+16: Particular requirements and tests for switch mq

[ 61558-2-16:2009/AMD1:201310

L 61770, Electric appliancés connected to the water mains — Avoidance of backsiphona

62133-1:2017, (Secondary cells and batteries containing alkaline or other non-a
ctrolytes — Saféty requirements for portable sealed secondary cells, and for batteries m3
m them, for use in portable applications — Part 1: Nickel systems

[ 6213322:2017, Secondary cells and batteries containing alkaline or other non-4
ctrolytes — Safety requirements for portable sealed secondary cells, and for batteries ma
m<¢hem, for use in portable applications — Part 2: Lithium systems
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art 2-4: Particular requirements and tests for isolating trahsformers and power supply units
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IEC 62151, Safety of equipment electrically connected to a telecommunication network

IEC 62471:2006, Photobiological safety of lamps and lamp systems

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

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

ISO 178, Plastics — Determination of flexural properties

ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented
impact test

ISO 180, Plastics — Determination of Izod impact strength

ISQ 527 (all parts), Plastics — Determination of tensile properties

ISQ 1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical
mejthod

ISO 1817:2022, Rubber, vulcanized or thermoplastic — Determination of thé\effect of liquids

IS® 2178, Non-magnetic coatings on magnetic substrates — Measuremeént of coating thickngss
— Magnetic method

ISQ 2768-1, General tolerances — Part 1: Tolerances for lineat and angular dimensions withput
indjvidual tolerance indications

IS® 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: Gengral
gufdance

IS® 4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenpn-
ard lamps

IS® 7000, Graphical symbols for use ensequipment — Registered symbols
ISQ 8256, Plastics — Determination of tensile-impact strength

ISQ 9772, Cellular plastiecs)~ Determination of horizontal burning characteristics of small
spgcimens subjected to a Small flame

ISQ 9773, Plastics-~_Determination of burning behaviour of thin flexible vertical specimeng in
contact with a small-flame ignition source

3 | Terms-and definitions

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

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

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.
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3.1 Definitions relating to physical characteristics

3.11
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2

rated voltage range

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

3.1.3

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

Note 1 to entry: Working voltage takes into account resonant voltages.

Note 2 to entry: When deducing the working voltage, the effect of transient voltages.is ignored.

3.1.4
rated power input
poyer 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 appliances gnd
combined appliances is the power input measured when the appliance is supplied at rated voltage and opergted
under normal operation.

3.1.5

rated power input range
power input range assigned to the applianCe by the manufacturer, expressed by its lower and
upper limits

3.1.6
rat’rd current
current assigned 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.

upper limits

3.1.9
normal operation
operation of the appliance under the following conditions:

The appliance is operated in the ready mode until steady conditions are established and then
under the most unfavourable dispensing procedure. The appliance is refilled when necessary
in accordance with the instructions for use, or the instructions for maintenance, and the next
operating period is immediately started.

Lids and covers of appliances of the professional type and of appliances of the supervised
type are placed in their intended positions.
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Coffee makers are operated with their container filled with the rated capacity of water, or
connected to the water mains, if applicable. Coffee makers with a heated surface intended to
keep the liquid warm are operated with or without the container, whichever is the more
unfavourable.

For appliances incorporating electrode-type liquid heaters, each electrode-type liquid
heater is supplied from a container filled with water having a conductivity in the conductivity
range assigned to the heater by the manufacturer. Unless otherwise specified, the supply
containers are filled with water having a conductivity equal to the upper limit of the assigned
conductivity range at a temperature of 15 °C + 5°°C.

Note 1 to entry: The appropriate conductivity can be obtained by adding sodium chloride to the water.

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

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

— |the battery that is fully discharged is charged without the batterysoperated appliance
performing its intended function

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

3.1.10

rated impulse voltage
voliage derived from the rated voltage and the ovérvoltage category of the appliangce,
characterizing the specified withstand capability of its.insulation against transient overvoltages

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

3.1.12

outlet load
load that can be connected tosappliance outlets accessible to the user and socket-outlets
acgessible to the user

Note 1 to entry: Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet.

3.1.101
d pressure

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

3.2.2

interconnection cord

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

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

3.24
type X attachment
method of attachment of the supply cord such that it can easily be replaced

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

metthod of attachment of the supply cord such that any replacement is intended to be‘made| by

thg manufacturer, its service agent or similar qualified person

or

jon
tric
eral
per

functioning of the appliance

3.3.6

protective impedance

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

3.3.7

class 0 appliance

appliance in which protection against electric shock relies upon basic insulation only, there
being no means for the connection of conductive accessible parts, if any, to the protective
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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.

3.3.8

class 0l appliance

appliance having at least basic insulation throughout and incorporating an earthing terminal
buf Mg asuppiy cord withoutes Mo conductor and a piug withoutea img conta

pliance in which protection against electric shock does not rely on basic insutation only put
whjch includes an additional safety precaution, in that conductive accessible parts gare
comnected to the protective earthing conductor in the fixed wiring of the installation in such a
that conductive accessible parts cannot become live in the event ofvarfailure of the bagic
ulation

3.3.10
class Il appliance
appliance in which protection against electric shock does-not rely on basic insulation only put

hich additional safety precautions are provided, sUch as double insulation or reinforged
ingulation, there being no provision for protective) earthing or reliance upon installatjon
conditions

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

— |an appliance having a durable and substantially’\continuous enclosure of insulating material which envelops all
metal parts, with the exception of parts, sueh as nameplates, screws and rivets, which are isolated from Jive
parts by insulation at least equivalent.t@’reinforced insulation; such an appliance is called an insulatjon-
encased class Il appliance;

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

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

Note 2 to entry: The enclosure of an insulation-encased class Il appliance may form a part or the whole of|the
supplementary insulation or of the reinforced insulation.

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

3.3.11

class Il eonstruction
paft of'an appliance for which protection against electric shock relies upon double insulation
or reinforced insulation

3.3.12

class lll appliance

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

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

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

3.3.13

class Ill 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


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 - 23 -

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

3.3.15
creepage distance

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

Definitions relating to extra-low voltage

3.4.1
ex{ra-low voltage
voltage supplied from a source within the appliance that does not exceed."'50 V betwe

comductors and between conductors and earth or functional earth whén the appliance i

supplied at rated voltage

3.4.2

saA{ety extra-low voltage

voltage not exceeding 42 V between conductors and between conductors and earth
functional earth, the no-load voltage not exceeding 50 V

Note 1 to entry: When safety extra-low voltage is obtained frdm the supply mains, it is to be through a sa
isolating transformer or a convertor with separate windings, the insulation of which complies with double insula
or reinforced insulation requirements.

Note 2 to entry: The voltage limits specified are based©n’the assumption that the safety isolating transformg¢
supplied at its rated voltage.

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

3.4.3

safety isolating transformer

trapsformer, the input winding_of'which is electrically separated from the output winding by
insplation at least equivalent o double insulation or reinforced insulation, that is inteng
to supply an appliance or Circuit at safety extra-low voltage

3.44

protective extra-low/voltage circuit

eafthed circuit gperating at extra-low voltage that is separated from other circuits, exc
cir¢uits operating at safety extra-low voltage, by basic insulation and protective screeni
dopble insulation or reinforced insulation

Note 1to-entry: Protective screening is the separation of circuits from live parts by means of an earthed scregn.
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3.5 Definitions relating to types of appliances

3.5.1
portable appliance

appliance that is intended to be moved while in operation or an appliance, other than a fixed

appliance, having a mass less than 18 kg

3.5.2
hand-held appliance
portable appliance intended to be held in the hand during normal use
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3.5.3
stationary appliance
fixed appliance or an appliance which is not a portable appliance

3.54

fixed appliance

appliance that is intended to be used while fastened to a support or while secured in a specific
location

3.5.5

bullt-in appliance
fixed appliance intended to be installed in a cabinet, in a prepared recess in a wall_or-in a
similar location

3.5.6
heating appliance
appliance incorporating heating elements but without any motor

3.5.7
mdtor-operated appliance
appliance incorporating motors but without any heating element

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

3.5.8
combined appliance
appliance incorporating heating elements and motors

3.5.9

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

Note 1 to entry: A battery-operated appliance can have a supply connection.

3.5.101
digpensing appliance
appliance intended to deliver or make available food, drinks or other consumer products

Note 1 to entry: The(appliance can also prepare the products.

Note 2 to entry: ~The dispensing operation can be initiated manually or by means such as coins or credit cards.

3.5.102
vending machine
digpensing appliance that is operated by coins, credit cards or other means of payment

3.5.103

appliance of the professional type

dispensing appliance that is only intended to be used by trained personnel such as kitchen or
bar staff

3.5.104

appliance of the supervised type

dispensing appliance that is intended to be maintained by trained personnel but can be used
by other persons in a location where its use is overseen

Note 1 to entry: Dining rooms in restaurants are examples of such locations.
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3.5.105
espresso coffee maker

coffee maker in which water is heated and forced through the ground coffee by steam pressure

or by means of a pump

Note 1 to entry: Espresso coffee makers can have an outlet for supplying steam or hot water.

3.6 Definitions relating to parts of an appliance

3.6.1

non-detachable part

paft that can only be removed or opened with the aid of a tool or part that fulfils the tes{ of
22111

3.6.2

detachable part

paift that can be removed without the aid of a tool, a part that is removed in-accordance with
the instructions for use or the instructions for maintenance, even if a tool or access key is
neg¢essary for removal, or a part that does not fulfil the test of 22.11

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

Note 2 to entry: A part that can be opened is considered to be a part that can be removed.

3.6.3

acg¢essible part

paft or surface that can be touched by means of test)probe B of IEC 61032, and if the par{ or
suffface is metal, any conductive part connected to4t

Note 1 to entry: Accessible non-metallic parts with-conductive coatings are considered to be accessible mgtal
parts.

3.6.4

live part

comductor or conductive part intended to be energized in normal use, including a neutral
conductor but, by convention, nota PEN conductor

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

Note 2 to entry: A PEN ‘canductor is a protective earthed neutral conductor combining the functions of botfh a
profective 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

togl

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

3.6.6

small part

part, 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 possible to

fit a 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 the glow-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-wire 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.
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3.6.7

detachable power supply part
part of the appliance the output of which is intended to be detachable from the class Il
construction part of the appliance

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

3.6.8

cel

the

basic functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals,

ch
[Sq
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ba

ani usually separators that is a source of electric energy obtained by direct conversian| of

mical energy

he appliance, as they are protected by the enclosure of the appliance.

.10
achable battery

use with specific appliances and intended to bé removed from the appliance for charg
poses
b 1 to entry: A standard automotive battery is riot considered a detachable battery.

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

.11
barable battery
tery contained in an enclosure separate from the battery-operated appliance, intended

usg with specific appliances and connected to the appliance by a cord external to the enclos

of {

Not

Not

3.6
int
ba
for

he appliance

P 1 to entry: A standard automotive battery is not considered a separable battery.

e 2 to entry: _A.separable battery is not considered a battery that is replaceable.

.12
pgral battery

charging purposes

DURCE: IEC 60050-482:2004, 482-01-01]

9

tery

embly of one or more cells ready for use as a source of electrical enérgy, characterised| by
voltage, size, terminal arrangement, capacity and rate capability

e 1 to entry: A detachable battery and separable battery have an enclosure’that is equivalent in propertiefs to
of the appliance itself, but integral batteries may have no enclosure op-an‘enclosure less substantial than fhat

hargeable battery in an enclosure separate from<dhe battery-operated appliance, intended

ing

for
ire

tery-contained within the battery-operated appliance and not removed from the appliarrce

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.

3.6.101
electrode-type liquid heater
liquid heater in which a conductive liquid is heated by a current flowing through it

3.6.102
functional surface
surface that is intentionally heated by an internal heat source and has to be hot to carry out the

fun

ction for which the appliance is intended
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Note 1 to entry: An example is the heated sheath of a tubular heating element or the warming plate of a coffee
machine.

3.7
3.7

Definitions relating to safety components

A

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

3.7.2
temperature limiter
temperature-sensing device, the operating temperature of which may be either{fixed

adj
the

Not
app

3.7.

the

ustable and which during normal operation operates by opening or closing a-circuit wh
temperature of the controlled part reaches a pre-determined value

e 1 to entry: A temperature limiter does not make the reverse operation during the normal duty cycle of|
iance. It may or may not require manual resetting.

3
rmal cut-out

deyice that during abnormal operation limits the temperatufe,~-of the controlled part
aulomatically opening the circuit, or reducing the current, and(is constructed so that its sett
cannot be altered by the user or the maintenance person

3.7.4

self-resetting thermal cut-out
rmal cut-out that automatically restores the cufrent after the relevant part of the appliafnce

the
hasg

3.7.

no

cooled down sufficiently

5
h-self-resetting thermal cut-out

thgrmal cut-out that requires a manual operation for resetting, or replacement of a part

order to restore the current

Note 1 to entry: Manual operation,inctudes disconnection of the appliance from the supply mains.

3.7.6

protective device

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

3.7.7

thgrmal link

thgrmal 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:

component to be replaced, such as a thermal link that is not an accessible part incorporated in a motor.

3.7.101

access key
key or other means that gives access to the maintenance area but does not give access to the
service area

or
en

the

by
ng

on

Such a part may be a replaceable component, such as a resistor or a capacitor, or a part of a
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Note 1 to entry: "Other means" includes a tool or operation by codes or signals produced by optical or electro-
magnetic sources.

3.7.102
override key
key or other means that is used to render an interlock inoperative

3.7.103

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

Definitions relating to miscellaneous matters

staple position of a switching device in which the circuit controfled by the switch is disconnecied

3.8.3

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

3.84

PTLC heating element
elgment intended for heatifhg'consisting mainly of positive temperature coefficient resistors that
ardg thermally sensitive and have a rapid non-linear increase in resistance when the temperatpre
is naised through a particular range

useér maintenance
any maintehance operation stated in the instructions for use, or marked on the appliance, that
thg usersissintended 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.

3.8.101

ready mode

state of the appliance when filled as intended with ingredients or products, energized and ready
for use, cash boxes and overflow containers being empty

3.8.102
instructions for maintenance
instructions explaining how to carry out maintenance operations in the maintenance area
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3.8.103
maintenance person
person who maintains the appliance in accordance with the instructions for maintenance

3.8.104
user area
area where access is gained without the use of an access key or a tool

Note 1 to entry: The user area of appliances of the supervised type is determined with detachable parts and
other movable parts, such as doors and lids, in position as in normal use.

Note 2 to entry: Appliances of the professional type have no user area.

3.8.105
maintenance area
argda where access can only be gained by the use of an access key

3.8.106
service area
argda where access cannot be gained by the use of an access key alone

3.8.107

potentially hazardous food
fogdd which includes natural or synthetic ingredients that are’ capable of supporting rapid and
prdgressive growth of pathogenic or toxin producing micrg-organisms

Note 1 to entry: Examples of potentially hazardous food are milk; eggs, meat, poultry, shellfish, crustaceans, pnd
theif products, either raw or heat treated, as well as food of\plant origin that is ready for consumption without|the
need for any further preparation or processing.

Note 2 to entry: Food can become potentially hazardous food during processing, for example when powdgred
ingrledients are mixed with water or when food is stofed’at incorrect temperature.

Note 3 to entry: Potentially hazardous food.do€es not include:

— Fkandy, nuts, gum and similar confectionenry;

— ookies, crackers and similar bakery<products;

— |nstant-coffee, chocolate, cocoa @nd sugar;

— food having a pH level of not greater than 4,6 or a water activity (Aw) value not greater than 0,85 at 25 °C;

— food maintained at a temperature not exceeding 5 °C for periods specified by the producer, but for not more than
b days;

— food maintained ata temperature above 65 °C or below -18 °C;
— food in hermetically sealed containers;

— food that has/been processed to prevent spoilage.

3.8.108

maintenance operation
any maintenance stated in the instructions for maintenance, that the maintenance person
is intended to perform in the maintenance area

Note 1 to entry: Maintenance operation does not include operations performed in the service area.

Note 2 to entry: Examples of maintenance operations are preparing the appliance for new products or new
operating methods, cleaning, price changing, replenishing, coin collecting and setting of controls.

Note 3 to entry: Vending machines and dispensing appliances can have maintenance areas that are not
accessible to users. The specific maintenance in these areas is to be carried out by the maintenance person.

3.8.109

food area

area that comprises surfaces in contact with the food and surfaces that the food can contact
during preparation of the product
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3.8.110
non-food area
area in the appliance other than a food area

3.8.111
splash area

area that comprises surfaces on which part of the food can splash or flow during normal use

but so that this food does not become part of the product

3.9 Definitions relating to electronic circuits

3.9.1

electronic component
paft in which conduction is achieved principally by electrons moving through a vacuun, gag
sefniconductor

Note 1 to entry: Neon indicators are not considered to be electronic components.

3.9.2
electronic circuit
cir¢uit incorporating at least one electronic component

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

Note 1 to entry: Parts of the circuit may also be used for functienal purposes.
3.10 Definitions relating to battery chargingyand discharging

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

Note 1 to entry: The battery systemiy including interfaces, may contain more than one battery and charg
sysitem.

3.1[0.2
charging system
cir¢uitry that chargesiand maintains the state of charge of the battery

Note 1 to entry: Parts of the charging system may perform other functions such as charge balancing and may
sepprately enclosed:

3.1(0.3
specified operating region for charging

or

ing

be

ed

redion’during charging in which a cell operates within its voltage and current range as specifi

nnnnn

Note 1 to entry: An example of a specified operating region of a lithium-ion cell during charging is shown in

Figure 14.

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

3.10.5

venting

condition intended by design that occurs when a cell provides a controlled release of excess
internal pressure without expulsion of major components of the cell

ive
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3.10.6
fully charged
at the maximum state of charge

Note 1 to entry: For cells and batteries that are rechargeable, this is the maximum state of charge permitted by
the charging system.

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

3.10.7
fulpy-discharged

discharged at a steady rate of current to attain, at 5 h of steady discharge (Cg rate),en the

fastest discharge rate allowed by the cell manufacturer or battery manufacturer if itds slower
than the Cg 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
typigally

- 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;

— 3,0 V/cell for lithium cobalt-oxide.
3.11 Definitions relating to remote functionality

3.11.1
entity
pefson, device, appliance, produgt; or service that interacts with an appliance

3.1[1.2
message
a which is transmitted from a sender (data source) to one or more receivers (data sink)

als
is mot restricted by the physical space within the household or similar use environment of the

NOt o—€eh V- =""';i'i 'i' """ v hre—physteat-space Hre des—consideration—- TeTetwo 3 ’]ge
of communication, configuration, or construction.

For the 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 not be 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 include
but are not limited to:

— NFC (near field communication);

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

Note 1 to entry: Examples of transmission of data includes but are not limited to remote monitoring, software
dowTtoadimg or comtrot parameter modifications:

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

3.11.5
remote operation
control of an appliance by remote communication

Note 1 to entry: Remote communication that results in a change of appliance opefration, such as chang¢ of
rotgtional speed, temperature, spatial movement, start/stop of the intended function, is€efisidered 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.
4 | General requirement

Appliances shall be constructed so that in normal usé; they function safely so as to cause|no
damger to persons or surroundings, even in the event, of carelessness that may occur in norfal
useg.

In peneral, this principle is achieved by fulfilling the relevant requirements specified in this
standard and compliance is checked by catrying out all the relevant tests.

5 | General conditions for the tests
Unl|ess otherwise specified,.the'tests are carried out in accordance with this clause.

5.1 Tests accordingtto this standard are type tests.

NOTE Routine testslare described in informative Annex A.

5.2 The tests-are carried out on a single appliance that shall withstand all the relevant tests.
Hopever, thé'tests of Clauses 12, 20, 22 (except 22.10, 22.11 and 22.18) to 26, 28, 30 and|31
maly be_carried out on separate appliances. The test of 22.3 is carried out on a new appliance.

appliance may be needed.

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

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 to be carried out, an additional appliance may be used.

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

NOTE Additional samples can be required if the appliance has to be tested under different conditions, for example
if it can be supplied with different voltages.

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

If gn 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 carrjed
oul on a separate sample.

If the test of 15.102 has to be carried out, three additional samples are required.
If the tests of normative Annex BB are carried out, four additional transfermers are necessary.

5.3 The tests are carried out in the order of the clauses. Howeverthe test of 22.11 on fhe
appliance at room temperature is carried out before the tests)of Clause 8. The tests| of
Clquse 14, 21.2 and 22.24 are carried out after the tests ofClause 29. The test of 19.14 is
cafiried 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
testt is not carried out.

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

5. The tests are carried out with thevappliance or any movable part of it placed in the mpst
unfavourable position that may occur.io normal use.

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

If the adjusting means,of the control is accessible without the aid of a tool, this subclafyse
applies whether the-setting can be altered by hand or with the aid of a tool. If the adjusting
mejans is not accessible without the aid of a tool and if the setting is not intended to be altefed
by [the user, thisysubclause does not apply.

NOTE Adedquate 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-ps eR-cefrrespondingte ated—voltagevalveusedfo

Controls, switching devices or other parts in the maintenance area are adjusted to the most
unfavourable setting within limits stated in the instructions for maintenance. Controls or
switching devices in the service area are not adjusted.

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 any part is limited by a temperature sensitive device or is
influenced by the temperature at which a change of state occurs, for example when water boils,
the ambient temperature is maintained at 23 °C + 2 °C in case of doubt.
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For appliances with a recommended ambient temperature above 25 °C the tests of Clause
Clause 11 (except 11.101) and Clause 13 are carried out at the recommended maxim

ambient temperature *9, °C.

5.8 Test conditions relating to frequency and voltage

10,
um

5.8.1 Appliances for alternating current (AC) only are tested with AC at rated frequency,

and those for AC and DC are tested at the more unfavourable supply.

hichever-is

quency range of 5
mojre unfavourable.

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

fed
fhe

ost

Fof motor-operated appliances, and combined appliances, markedwith a rated voltgge

range, when it is specified that the supply voltage is equal to the rated-voltage multiplied b,
facltor, 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 thisfactor, if smaller than 1.

WRHhen a factor is not specified, the supply voltage is théymost unfavourable within the ra
voltage range.

If 4 heating appliance has a rated voltage range, the upper limit of the voltage range
usyally be the most unfavourable voltage within the range. For motor-operated applianc

Vv a

fed

will
es,

combined appliances and appliances havihg more than one rated voltage or rated voltgge

range, it may be necessary to make some of the tests at the minimum, the mean and
maximum values of the rated voltage or.the rated voltage range in order to establish the m
unfavourable voltage.

the
ost

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 inj
multiplied by a factor, the appliance is operated at

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

WHhen a factar’is not specified, the power input is the most unfavourable within the rated poV
input range.

but

ver

5.8.4 For appliances marked with a rated voltage range and rated power inf

— the calculated power input corresponding to the upper limit of the rated voltage range

multiplied by this factor, if greater than 1;

— the calculated power input corresponding to the lower limit of the rated voltage range

multiplied by this factor, if smaller than 1.

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

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

When alternative software is made available by the appliance manufacturer, the appliance is
tested with the software that gives the most unfavourable results.

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

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

Bujlt-in appliances and fixed appliances are installed in accordance with cthe instructions
prdvided with the appliance before testing.

If Batteries intended for use with the appliance use metal-ion chemistry,vthe manufacturen or
regponsible agent shall provide the following information for each type,of battery

— |end-of-discharge voltage;

— |upper limit charging voltage, for batteries comprisingseries connected cells;
— |rated capacity of the battery (Cg Ah).

If ¢ells intended for use with the appliance use d4netal-ion chemistry, the manufacturer| or
regponsible agent shall provide the specified operating region for charging for each typg of
cell.

NOTE 101 Access keys and override keys can be“supplied separately from the appliance.

Apbliances are installed in accordance:;with the instructions provided with the appliance befpre
testing.

If the instructions state that thelappliance may be installed together with other appliances, the
effect of this combination js\taken into account.

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

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

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

NOTE In general, the temperature coefficient is considered to be appreciable if, at rated voltage, the power input
of the appliance in cold condition differs by more than 25 % from the power input at operating temperature.
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5.13 The tests for appliances with PTC heating elements and for heating appliances and
combined appliances where the heating elements are supplied via a switch mode power
supply are carried out at a voltage corresponding to the specified power input.

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

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

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

NOTE Guidance is given in informative Annex P for enhanced requirements that can, be used to ensure| an
acceptable level of protection against electrical and thermal hazards for particular types of appliances used il an
instpllation without a protective earthing conductor in countries that have tropical climates.

5.15 If appliances have parts operating at safety extra-low voltage, such parts are checked
forlcompliance with the appropriate requirements specified fot class Ill construction.

5.16 When testing electronic circuits, the supply is~to be free from perturbations from
extlernal sources that can influence the results of the_tests.

5.17 Battery-operated appliances and remote_controls containing batteries are tested in
acg¢ordance with normative Annex B.

Baftery-operated appliances having a functional earth connection or a supply connection are
tesited in accordance with the relevantclauses of the main part of this standard and normative
Anhex B.

NOTE A supply connection can include a mains connection.

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

Separable batteries and detachable batteries for battery-operated appliances are tested in
acg¢ordance with normative Annex B.

5.18 Jo, condition batteries that are rechargeable the batteries shall be fuIIy discharg ed
'he

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
determine if the upper limit charging voltage has been exceeded, the peak value of the filtered
voltage shall be measured with a tolerance of +1 %.
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When measuring cell voltages or battery voltages, the peak value of any superimposed ripple
exceeding 10 % of the average value shall be included. Transient voltages are ignored, such
as a temporary increase of voltage, for example, after the battery is removed from the charging
system.

5.20 If linear and angular dimensions are specified without a tolerance, I1SO 2768-1 is
applicable.

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

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

5.101 Appliances intended to be connected to the water mains are supplied/with water having
a téemperature of 15 °C £ 5 °C and the most unfavourable pressure specified\in the instructions.
Fof appliances that are manually filled with water, the temperature of the water is 15 °C = 5 C.

Fof appliances intended to cool water, the temperature of the water'is 25 °C = 5 °C.

5.‘!02 The requirements of this standard for the maintenance area are applicable when fhe
ingtructions for maintenance are being followed. If an access key is provided for access to
thg maintenance area, it is used before a test is carriedcout if this is more unfavourable.

5.103 Appliances of the professional type and appliances of the supervised type are
tested as heating appliances even if they incorporate a motor. If these appliances do hot
comtain heating elements, they are tested as motor-operated appliances.

6 | Classification
6.1 Appliances shall be class _I;~class Il or class lll.

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

Compliance is chécked by inspection and by the relevant tests.

6.2 Appliances shall have the appropriate degree of protection against harmful ingresg of
wafer.

Appliances intended for outdoor use shall be at least IPX4.

Appliances intended to be cleaned by water jets or installed where water jets are liable to be
used shall be at least IPX5.

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.
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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;

name, trade mark or identification mark of the manufacturer or responsible vendor;

NO
pla

Ap

model or typp 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 iot necess
for appliances operated only by batteries (primary batteries or secondary batter,
recharged outside of the appliance) or appliances powered by recharfgeable batter
recharged in the appliance.

[E If the appliance is marked with rated pressure, the units used can be bars but ofly together with pascals
ed in brackets.

bliance outlets accessible to the user and socket-outlets actessible to the user:

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

shall be marked with their outlet load in watts or amperes.

Ap
reg
be
de

pliances intended to be supplied from a detachable power supply part for the purposes

marked with symbol IEC 60417-6184 (2016-01) and the model or type reference of
achable power supply part or with,the substance of the following:

Use only with <model or type«feference> supply unit

Class Il appliances and class’lll appliances incorporating a functional earth shall be mar}

wit

Th

h the symbol IEC 60417-5018 (2011-07).

b enclosure of electrically-operated water valves incorporated in external hose-sets

comnection of any appliance to the water mains shall be marked with sym

IE(

Ap

[ 60417-5036'(2002-10) if their working voltage exceeds extra-low voltage.

bliances shall be marked with:

theirrated pressure, in megapascals, if applicable;

ary
es
es

and

of

harging the battery shall be marked with~symbol ISO 7000-0790 (2004-01). They shall allso

the

ed

for
bol

the maximum permissible water pressure, in megapascals, for appliances intended to
connected to the water mains.

be

Appliances intended to be filled by hand shall have means, such as a level mark or audible or
visual signal, that indicate when the required level for correct operation has been reached.

Appliances intended to be partially immersed in water for cleaning shall be marked with the

ma

ximum level of immersion and with the substance of the following:

Do not immerse beyond this level.

If appliances have external accessible surfaces for which temperature rise limits are specified
in Table 101 and for which the provisions of footnote b to Table 101 or Table 102 apply, then
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the appliance shall be marked with symbol IEC 60417-5041 (2002-10), or with the substance of

the

following:

CAUTION: Hot surfaces.

Compliance is checked by inspection.

7.2
foll

Stationary appliances for multiple supply shall be marked with the substance of the

owing:

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

Th
Co

7.3
thr
ah

NO
with

Ap
val
str
sin

NO
swi

NO
beir
tern

Th
Co

7.

vol
fre
co
adj

Th

s warning shall be placed in the vicinity of the terminal cover.
mpliance is checked by inspection.

Appliances having a range of rated values and which can be operated,without adjustm
pbughout the range shall be marked with the lower and upper limits of the range separated
vphen.

[E 1 Example: 115V - 230 V: The appliance is suitable for any value within,the marked range (a curling
a PTC heating element or an appliance incorporating an input switch modeypower supply).

bliances having different rated values and which have to{béadjusted for use at a particd
ue by the user or installer shall be marked with the different values separated by an oblig
bke. This requirement is also applicable to appliances-with provision for connection to b
ple-phase and multi-phase supplies.

[E 2 Example: 115/230 V: The appliance is only suitable for the marked values (an appliance with a sele
ch).

[E 3 Example: 230 V ~/400 V 3N~.: The appliance is only suitable for the voltage values indicated, 230
g for single-phase, AC operation and 400 V 3N~ for three-phase, AC with neutral operation (an appliance
hinals for both supplies).

b requirement also applies when-the adjustment has to be made by the maintenance pers
mpliance is checked by inspection.

If the appliance ¢an be adjusted for different rated voltages or rated frequencies,
age or the frequency to which the appliance is adjusted shall be clearly discernible
juent changes(in voltage setting or frequency setting are not required, this requiremen
sidered to be.met if the rated voltage or rated frequency to which the appliance is to
usted canibe determined from a wiring diagram fixed to the appliance.

b wifing diagram may be on the inside of a cover that has to be removed to connect

supply’ eonductors. It shall not be on a label loosely attached to the appliance.
Ffp Y y pp

ent
by

ron

ar
ue
bth

ctor

N~

vith

the

If
L is
be

the

Compliance is checked by inspection.

7.5

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

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

Compliance is checked by inspection.
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7.6  When symbols are used, they shall be as follows:

— [symbol IEC 60417-5031 direct current
(2002-10)]

~ [symbol IEC 60417-5032 alternating current
(2002-10)]

3\ [symbol IEC 60417-5032-1 three-phase alternating current
(2002-10)]

3N N~ [symbol IEC 60417-5032-2 three-phase alternating current withneutral
(2002-10)]

— [Symb0| IEC 60417-5016 fuse-link
(2002-10)]

NQTE 1 The current rating of the fuse link can be indicated in association with this&ymbol.

== time-lag miniature fuse-link where X is the

NN

=l
L=

7

Unn

Y

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

[symbol IEC 60417-5018
(2011-07)]

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

[symbol IEC 604175012
(2002-10)]

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

[symboh 1SO 7000-0434A
(2004501)]

[symbol 1ISO 7000-0790
(2004-01)]

symbol for theltime/current characteristic

as given in [EC 60127

protective earth

functional earthing

class Il equipment

Lamp

Caution

read operator's manual

[symbol TEC 6041/7-5021
(2002-10)]

[symbol IEC 60417-5036
(2002-10)]

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

Equipotentiality

dangerous voltage

Class lll appliance
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[symbol IEC 60417-6181 detachable power supply part
DL (2016-01)]
[symbol IEC 60417-5041 caution, hot surface
i t (2002-10)]

Th

Th

thg technical information and is unlikely to be confused with any other marking.

Un

Ad

Sy

Co

7.7
co

Th
ter

Th

Co

7.8
be

p symbol for nature of supply shall be placed next to the marking for rated voltage.

b symbol for class Il appliances shall be placed so that it will be obvious that ittis a par

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

mbols specified in IEC 60417 and ISO 7000 may be used.

mpliance is checked by inspection.

nection is obvious.

minals for the supply conductors are

indicated by arrows pointing towards the terminals; or
marked in words.

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

mpliance is checked\by inspection.

indicated as follows:

terminalsyintended 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).

of

ts of physical quantities and their symbols shall be those of the international standardized
sygtem.

Appliances to be connected to more than twe\supply conductors and appliances [for
mu’l:tiple supply shall have a connection diagram(fixed to them, unless the correct mode

p correct mode of connection for multi-phase appliances is considered to be obvious if the

Except for type Z attachment, terminals used for connection to the supply mains shall

These indications shall not be placed on screws, removable washers or other parts which can

be

removed when conductors are being connected.

Terminals for equipotential bonding shall be indicated by symbol IEC 60417-5021 (2002-10).

This symbol shall not be placed on screws, removable washers or other parts that can be
removed when conductors are being connected.

Compliance is checked by inspection.

7.9

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

Compliance is checked by inspection.

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

If fj 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 associajed
with 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.

Compliance is checked by inspection.

7.11 Controls intended to be adjusted during installation or in_normal use shall be provided
with an indication for the direction of adjustment.

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

Compliance is checked by inspection.

7.12 Instructions shall be provided in hard copy:form with the appliance so that the appliapce
camn be used safely.

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

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

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

The instructions shallsstate the substance of the following:

This appliancesis not intended for use by persons (including children) with reduced physigal,
sensory or.‘mental capabilities, or lack of experience and knowledge, unless they have bgen
given supérvision 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 Il 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 battery-operated appliances if the battery is a primary battery or secondary battery
charged outside of the appliance.

For appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of use
shall be stated.
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The instructions for appliances incorporating a functional earth shall state the substance of the
following:

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 instructions shall state the substance of the following:

WARNING: Use only an external supply with the following specifications: <voltage and
nature of supply> <power / current of supply>

Fofappliances intended to be supplied from a detachable power supply part for the purposes
of fecharging the battery, the type reference of the detachable power supply part shall|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 instructigns
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 for appliances incorporating electrode-type liquid heaters shall state for each
heater:

— |the liquids intended to be used with the heater;

— |the potential consequences of using liquids otherthan the intended liquids;
— |the conductivity range for normal operation,€xpressed by its lower and upper limitg in
mS/cm.

If symbol IEC 60417-5041 (2002-10) is matked on the appliance, its meaning shall be explained.
Compliance is checked by inspection,

7.12.1 If it is necessary to take-precautions during installation of the appliance, appropripte
defails shall be given.

If gn 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 /), instrdctions shall be included to indicate to the user or installer what action must|be
takien to adjust the appliance for operation at the required rated voltage or rated frequencyy.

Th
spe

The installation instructions shall state if the appliance is suitable for outdoor use.

The installation instructions shall state the maximum and minimum ambient temperatures for
correct operation.

For appliances that are not at least IPX5, the instructions shall state that the appliance is not
suitable for installation in an area where a water jet could be used.

The installation instructions shall state the maximum tilt of the appliance for normal use. It is
not necessary for a tilt of less than 2° to be stated. An instruction such as "the appliance has
to be placed in a horizontal position" is sufficient.
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The installation instructions for appliances of the professional type shall state that the
appliance is only to be installed in locations where its use and maintenance is restricted to
trained personnel.

The installation instructions for appliances of the supervised type shall state that the
appliance is only to be installed in locations where it can be overseen by trained personnel. The
installation instructions for appliances, other than appliances of the professional type and
appliances of the supervised type, shall state that the appliance is intended to be used in an
area open to the public.

The installation instructions for class | appliances of the professional type that are intended
to be permanently connected to fixed wiring and have a leakage current that can exceed!\10' mA
shall state that the installation of a residual current device (RCD) having a rated residual
opé¢rating current not exceeding 30 mA is advisable.

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
mefans for disconnection from the supply mains having a contact separation in all poles that
prdvide full disconnection under overvoltage category Il conditions{’the instructions shall stpte
that means for disconnection must be incorporated in the fixedqwiring in accordance with the
wirjng rules.

Compliance is checked by inspection.

7.12.3 If the insulation of the fixed wiring supplying.an appliance for permanent connection to
the supply mains can come into contact with parts having temperature rise exceeding 50 K
duting the test of Clause 11, the instructions shall state that the fixed wiring insulation must|be
prdtected, for example, by insulating sleeving having an appropriate temperature rating.

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

7.12.4 The instructions for builtsin appliances shall include information with regard to the
following:
— |dimensions of the space)to be provided for the appliance;

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

— |minimum distances between the various parts of the appliance and the surrounding structpre;
— |minimumdimensions of ventilating openings and their correct arrangement;

— |conneetion of the appliance to the supply mains and the interconnection of any separpte
components;

— |n€cessity to allow disconnection of the appliance from the supply after installation, unlgss
the appliance incorporates a switch complying with 24.3. The disconnecition may be
achieved by having the plug accessible or by incorporating a switch in the fixed wiring in
accordance with the wiring rules.

Compliance is checked by inspection.

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

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

For appliances with type Y attachment, the instructions shall contain the substance of the
following:
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If the supply cord is damaged, it must be replaced by the manufacturer, its service agent
or similarly qualified persons in order to avoid a hazard.

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

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

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 [he
manufacturer or its service agent.

Compliance is checked by inspection.

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

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

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

support. The method of fixing stated is not*to depend on the use of adhesives since they are
nof considered to be a reliable fixing means.

Compliance is checked by inspection.

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

— |the maximum inlet water pressure, in pascals;

— |the minimum inletwater pressure, in pascals, if this is necessary for the correct operatjon
of the appliance,

The instructions*for appliances connected to the water mains by detachable hose-sets shall
state that the'new hose-sets supplied with the appliance are to be used and that old hose-skts
should net:be reused.

Compliance is checked by inspection.

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

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

Compliance is checked by inspection.
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7.12.101 |Ifitis necessary to take special precautions during maintenance operations, details
of these shall be supplied. The instructions for maintenance shall state how to gain access
to the maintenance area including how to use the access key and the override key. They
shall not include instructions on how to gain access to a service area.

The instructions for maintenance shall specify the method and frequency of cleaning. They
shall include details for descaling, disinfecting, flushing and removal of any residual cleaners,
sterilizers or descalers from the appliance, if applicable. Recommended cleaning or disinfecting
agents shall be specified, and they may be identified by their chemical denomination.

If the appliance is not at least IPX5, the instructions for maintenance shall state that the
appliance must not be cleaned by a water jet.

The instructions for maintenance for appliances incorporating an appliance inletand intended
to be partially or completely immersed in water for cleaning shall state that the connector must
be [removed before the appliance is cleaned and that the appliance inlet must bé dried befpre
thg appliance is used again.

If the use of an override key allows access to moving parts, a suitable_ warning shall be giyen
in the instructions for maintenance.

The instructions for maintenance shall list any accessofies that may be used with fhe
appliance.

Theé instructions for maintenance shall state_the maximum and minimum ambient
temperatures for correct operation.

For appliances using water, the instructions<for maintenance shall give details concernjng
thg prevention of freezing or what to do if freézing occurs.

The instructions for maintenance forappliances containing pressurized gas shall give details
on [the handling of the pressurized cantainers and of the gas.

The instructions for maintenance shall specify the types of food for which the appliance is
suifable and give details op*how to ensure hygienic operation.

Compliance is checked\by inspection.

7.12.102 The instructions shall state that access to the service area is restricted to pers¢gns
haying knowledge and practical experience of the appliance, in particular as far as safety and
hygiene are~concerned.

Compliance is checked by inspection.

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

Compliance is checked by inspection.
7.14 The markings required by this standard shall be clearly legible.

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

— 3,5 mm for appliances normally used on the floor;

— 2,0 mm for portable appliances with a printable surface of less than 10 cm?2; and
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— 3,0 mm for other appliances.

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

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

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

Unjess 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.

Theé markings required by this standard shall be durable. On containers that are|likely to|be
clepned frequently, the markings shall not be by means of paint or enamel, otherthan vitregus
enamel.

The height of the triangle in symbol IEC 60417-5041 (2002-10) shall be at'least 15 mm.

Compliance is checked by inspection, by measurement and by rubbing the marking by hand|for
151s with a piece of cloth soaked with water and again for 15 s with a piece of cloth soaked With
pefroleum spirit. The petroleum spirit to be used for the test/is-aliphatic solvent hexane.

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

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

Malrkings on the appliance shall be clearly(discernible from the outside of the appliance byt if
ne¢essary after removal of a cover. For.portable appliances, it shall be possible to removeg or
opé¢n this cover without the aid of a to®l.

For stationary appliances, at least the name or trademark or identification mark of fhe
malnufacturer or responsible. vendor and the model or type reference shall be visible when the
appliance is installed as in"nermal use. These markings may be beneath a detachable cover.
Other markings may be-béneath 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
insfructions provided with the appliance.

Indications for, switches and controls shall be placed on or near these components. They shall
nof be placed-on parts which can be positioned or repositioned in such a way that the markjng
is misleading.

The ‘symbol IEC 60417-5018 (2011-07) shall be placed next to the symbol IEC 60417-5172
(2003-02) or the symbol IEC 60417-5180 (2003-02) as appropriate.

The type reference of the detachable power supply part shall be placed next to symbol
IEC 60417-6181 (2016-01).

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

The marking specified for external accessible surfaces shall be visible when the appliance is
operated as in normal use, including when actuating any switch, adjusting any control or
opening a lid or door. It shall not be placed on a functional surface.

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

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

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

A H ) s Lo H o
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8 | Protection against access to live parts

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

Compliance is checked by inspection and by the tests of 8.1.1 to 8.1,37 as applicable, taking
intg account 8.1.4 and 8.1.5.

8.11.1 The requirement of 8.1 applies for all positions of thesappliance when it is operated as
in pormal use, and after the removal of detachable parts, uhless otherwise specified.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, fhe
appliance being in every possible position, except that appliances normally used on the flpor
andl having a mass exceeding 40 kg are not tilted<Through openings, the test probe is appljed
to any depth that the probe will permit and is rotated or angled before, during and after insertjon
to any position. If the opening does not allow’the entry of the probe, the force on the probg in
thg straight position is increased to 20 N when probe B is used or 10 N when probe 18 is usged.
If the probe then enters the opening, the test is repeated with the probe in the angled positipn.

During the tests with test probe B;~all detachable parts are removed except lamps locafed
behind a detachable cover are not removed, provided that the appliance can be isolated from
thg supply mains by means of alplug or an all-pole switch. However, during insertion or remagval
of lamps which are located\behind a detachable cover, protection against contact with ljve
parts of the lamp cap shall-be ensured.

During the tests with)test probe 18, the appliance shall be fully assembled as in normal lise
without any parts ‘removed.

Test probe48.is not applied to appliances for commercial use unless they are intended to|be
installed.nh an area open to the public.

It ghall’'not be possible to touch live parts or live parts protected only by lacquer, enanjpel,
ordinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with the probe.

Test probe 18 and test probe 19 of IEC 61032 are only applied in the user area.

For parts of appliances intended to be installed in areas open to the public, other than
appliances of the supervised type, 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
is also applied wherever test probe 18 is used and with the same test conditions used for test
probe 18.
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8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in class 0 appliances, class Il appliances and class Il constructions, except for those giving
access to lamp caps and live parts in socket-outlets.

NOTE Appliance outlets are not considered to be socket-outlets.

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
thgse of class Il, test probe 41 of IEC 61032 is applied with a force not exceeding 1Nto ljve
parts of visibly glowing heating elements, all poles of which can be disconnected,by-a sir%/e
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 th¢se
supporting parts are in contact with the element.

It ghall not be possible to touch these live parts.

If 4 single switching action is obtained by a switching device, the switching device shall provjde
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.

Fof appliances provided with a supply cord and without a switching device in their supply
cir¢uit, a single switching action may be obtained by the withdrawal of the plug from a socKet-
outlet.

Conpliance is checked by inspection and by<manual test.

8.1.4 An accessible part is not considered to be live if:

— |the part is supplied at safety.extra-low voltage, provided that
o for AC, the peak valuecofthe voltage does not exceed 42,4 V;

o for DC, the voltage'does not exceed 42,4 V,
or
— |the part is separated from live parts by protective impedance.

If grotectiveimpedance is used, the current between the part and the supply source shall pot
exg¢eed 2 mA for DC, its peak value shall not exceed 0,7 mA for AC and

— |forryoltages having a peak value over 42,4 V up to and including 450 V, the capacitarrce

chall nat avecoad 01 (F-
SHaHRet+ex6eea— o+t

— 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 .
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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.

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. Class Il appliances and class Il constructions shall be constructed and enclosed
that there is adequate protection against accidental contact with basic insulation and-me
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indulation or reinforced insulation.
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101 If an_appliance is marked with rated power input, the power input at normal operat
temperature shall not deviate from the rated power input by more than the deviation showr
Table’ 1:

ts separated from live parts by basic insulation only.

thall only be possible to touch parts which are separated from live parts by dou

mpliance is checked by inspection and by applying the test probes 'Specified in 8.1.1
ordance with the conditions specified in 8.1.1.

For a battery-operated appliance where the battery. circuit has a functional ez

co:Lnection or a supply connection, it shall only be possible\to touch parts within a battery

partment where:

in class | appliances, class 0l appliances and €lass Il appliances, they are separa
from live parts by double insulation or reinforced insulation;

in 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
exceeded, then basic insulation is required in addition to supply at SELV.

mpliance is checked by inspectionsand by applying the test probes specified in 8.1.1
ordance with the conditions specified in 8.1.1.

Starting of motor-operated appliances

s clause of Part 1 is\not applicable.

Power input-and current
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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 %

>25 and <300 +20 %
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Motor-operated >300 +15 % or 60 W
appliances (whichever is the
greater)

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

lim

its differing by more than 10 % of the arithmetic mean value of the range.
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shall not deviate from the rated current by more than the deviation shown in Table 2.

ith one or more rated voltage ranges, unlessithe marking of the rated power input is rela

CdSe O douDt, the powerl Input of the Mmotors may be measuread separately.

mpliance is checked by measurement when the power input has stabilized with:

all circuits which can operate simultaneously being in operation;
the appliance being supplied at rated voltage;
the appliance being operated under normal operation.

he power input varies throughout the operating cycle and its maximum value exceeds tw
arithmetic mean value occurring during a representative period,.then the power input is
ximum value of the power input that is exceeded for more than’10 % of the representat
iod if this value is greater than the arithmetic mean value. Qtherwise the power input is tal
the arithmetic mean value.

[E Guidance on the measurement of power input concerning, a Tepresentative period is given in informad
ex S.

p test is carried out at both the upper and lower limits of the ranges for appliances marf

he arithmetic mean value of the relevant ¥oltage range, in which case the test is carried
h voltage equal to the arithmetic mean*value of that range.

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

are incorporated in appliance$’ connected to the supply mains; and

operate at rated voltage

not loaded during the-test; however, their contribution to the power input is considereg
the marked outlet\load per appliance outlet or socket-outlet.

2 If an appliance is marked with rated current, the current at normal operating temperat

Table 2 — Current deviation

ice
the
ive
en

tive

ed
fed
put

to

ure

Typeofapptiance——— T Rated curremnt 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)
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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.

In case of doubt, the current of the motors may be measured separately.

Compliance is checked by measurement when the current has stabilized with:

— all circuits which can operate simultaneously being in operation;

— |the appliance being supplied at rated voltage;
— |the appliance being operated under normal operation.

-~

If the current varies throughout the operating cycle and its maximum value exceeds twice|its
arithmetic mean value occurring during a representative period, then the currentissthe maximum
value of the current that is exceeded for more than 10 % of the representativé period if this
value is greater than the arithmetic mean value. Otherwise the current is taken as the arithmetic
mejan value.

NOTE Guidance on the measurement of current concerning a representative period’is given in informative Annek S.

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

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

— |are incorporated in appliances connected tothe supply mains; and
— |operate at rated voltage

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

11| Heating
11{1 Appliances and their surroundings shall not attain excessive temperatures in normal use.

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

11J2 Hand-held appliances are held in their normal position of use.

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

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

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

— appliances intended to be fixed to a floor or table, and those having a mass greater than
40 kg and not provided with casters or rollers, are installed in accordance with the
instructions. If no instructions are provided, the appliance is placed on a floor or table as
close to the walls as possible;

— other appliances intended to be placed on a floor or table, are placed on a floor or table as
near to the walls as possible;
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appliances normally fixed to a wall are fixed to one of the walls, as near to the other wall

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

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

to occur, taking into account in the instructions.

Other motor-operated appliances are positioned as follows:

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

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

Du

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

eeled. The temperature rise of the cord sheath is determined as near as possible to the |
he reel and also between the two outermost layers of the cord on the ree@l.

[ cord storage devices, other than automatic cord reels, which are inténded to accommod|
supply cord partially while the appliance is in operation, 50 cm_0f,the cord is unwound. 1

3 Temperature rises, other than those of windingS{ are determined by means
rmocouples having a diameter not exceeding 0,3 mm pesitioned so that they have minim
bct on the temperature of the part under test.

brmocouples used for determining the temperature rise of the surface of walls, ceiling é
br of the test corner are attached to the back,of small blackened disks of copper or bra
mm in diameter and 1 mm thick. The front,of the disk is flush with the surface of the boa

far as is possible, the appliance is positioned so that the thermocouples detect the high
Iperatures.

is necessary to dismantle the appliance to position thermocouples, verify that the appliaf
5 been correctly reassembled. In case of doubt, remeasure the power input or input curr
appropriate.

b temperature riseNof electrical insulation, other than that of windings, is determined on
face of the insalation at places where failure could cause:

a short cireuit;

contacf\between live parts and accessible metal parts;

bridging of insulation;

nperature rise of the stored part of the cord is determined at the-most unfavourable placd.

rts

- appliances provided with an automatic cord reel, one-third of the total length of the cord is

ub
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pholders are examples of places where thermocouples are positioned.

29.

The point of separation of the cores of a multicore cord and the point where insulated wires enter

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

The temperature rise of a winding is calculated from the formula:

At=% (k +t) = (ty — ty)
1
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ere

is the temperature rise of the winding;

is the resistance at the beginning of the test;
is the resistance at the end of the test;

is equal to

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 cont
2 85 %;

is room temperature at the beginning of the test;

is room temperature at the end of the test.

[E 2 The resistance of windings at the end of the test can be determined by taking resistance measuremsg
oon as possible after switching off and then at short intervals so that a curve of resistance against time car

plotted for ascertaining the resistance at the instant of switching off.

WHhere the external accessible surfaces are suitably flat and‘access permits, then the f
prdbe of Figure 101 is used to measure the temperature rises'\of external accessible surfac
specified in Table 101 and Table 102. The probe is appliedwith a force of 4 N+ 1 N to
sufface in such a way that the best possible contact between the probe and the surface

eng
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sured. The measurement is performed after a contact period of 30 s.

b probe may be held in place using a laboratory. stand clamp or similar device. Any measur
frument giving the same results as the probe’may be used.

4 Heating appliances are operatedtnder normal operation and at 1,15 times ra
wer input.

Bting appliances with electronic circuits controlling the power input are operated
mbined appliances.

he temperature rise limits'are exceeded in appliances incorporating motors, transformers

electronic circuits, ahd if the power input is lower than the rated power input, the tes
redeated with the appliance supplied at 1,06 times the rated voltage.

11

5 Motor-operated appliances are operated under normal operation and supplied W

the most unfavourable voltage between 0,94 times and 1,06 times the rated voltage.

11
un

6 ,Combined appliances are operated under normal operation and supplied with the m|

ent
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avourable voltage between 0,94 times and 1,06 times the rated voltage.

Combined appliances without electronic power controls are operated as heating appliances.

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

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:
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the battery that has been fully discharged is charged for 1 h, while the appliance is
operated continuously 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
intended function.

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

its

The appliance is operated under normal operation until steady conditions are established, the

appliance being refilled when necessary.
NOTE 101 Refilling can require the use of an access key.
11{8 During the test, the temperature rises are monitored continuously and shall.not exc¢ed
thg values shown in Table 3.
If the temperature rise of the motor winding exceeds the value specified in Table 3 or if therg is
dolibt with regard to the temperature classification of the insulation of<the motor, the tests of
notmative Annex C are carried out.
Protective devices shall not operate and sealing compound, shall not flow out. Howeyer,
components in protective electronic circuits are allowed tooperate provided they are tested
for|the number of cycles of operation specified in 24.1.4.
Table 3 — Maximum normaltemperature rises
Part Temperature rise
K
Windings 2, if the winding insulation according to,/[EC 60085 is:
— glass 105 (A) 75 (45)
— flass 120 (E) 90 (40)
— flass 130 (B) 95 (45)
— ¢lass 155 (F) 115
— {lass 180 (H) 140
— lass 200 (N) 160
— ¢lass 220 (R) 180
— ¢lass 250 210
Pins of appliance inlets:
— Jor very hoteonditions 130
— for hot conditions 95
— forcold’conditions 45
Pihs-of ::pplignr\no for insertion into socket n:n‘lnfe, pine aof plug connectors inserted into 45
appliance outlets accessible to the user and plugs inserted into socket-outlets accessible
to the user
Terminals, including earthing terminals and functional earthing terminals, for external 60

conductors 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

Rubber, polychloroprene or polyvinyl chloride insulation of internal and external wiring,
including supply cords:

— without temperature rating or with a temperature rating not exceeding 75 °C 50

— with temperature rating (T)1 where T exceeds 75 °C T-25
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Part Temperature rise
K
Cord sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Points where the insulation of wires can come into contact with parts of a terminal block or 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
could affect safety:

— When used as supplementary insulation or as reinforced insulation 40

— In other cases 50

Ldmpholders with T-marking 9

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

Lgmpholders without T-marking 9

— E14 and B15 110
- B22, E26 and E27 140
— pther lampholders and starter holders for fluorescent lamps 55

Material used as insulation, other than that specified for wires and wifdings: ©
— 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 (140)
— printed circuit boards bonded with epoxy resin 120

— moulding of:

* phenol-formaldehyde with cellulose fillers 85 (175)
* phenol-formaldehyde with mineral fillers 100 (240)
* melamine-formaldehyde 75 (140)
* brea-formaldehyde 65 (190)
— polyester with glass reinforcement 110

— pilicone rubber 145

— polytetrafluoroethylene 265

— pure mica(ahd tightly sintered ceramic material when such materials are used as 400

sypplementary insulation or reinforced insulation

— thefmoplastic material f

)]
€]

Wood,fmgemnerat®
— Wooden supports, walls, ceiling and floor of the test corner and wooden cabinet:
* stationary appliances liable to be operated continuously for long periods 60

« other appliances 65

Outer surface of capacitors: "
— with marking of maximum operating temperature (T): T-25
— without marking of maximum operating temperature:
» small ceramic capacitors for radio and television interference suppression 50

* capacitors complying with IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50

* other capacitors 20



https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 - 57 -

Part Temperature rise

K

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

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

Sjerfaces of handles, knobs, grips and similar parts which are continuously held in normal

use (e.g. soldering irons):™

— pf bare metal 30
— ¢f coated metal" 34
— of porcelain or vitreous material 40
— 9f rubber or of plastic having a thickness exceeding 0,4 mm' 50
— of wood 50

Syrfaces of handles, knobs, grips and similar partsk which are held for short periods only
inlnormal 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
P3rts in contact with oil having a flash-point of t °C t-50

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

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

NOTE 3 The temperature of the terminals of switches is measured if the switch is tested in accordance wjth
ndrmative Annex H.

a8 | To allow for the fact that.the average temperature of windings of universal motors, relays, solenoids and similar
components is usually;above the temperature at the points on the windings where thermocouples are placqd,
the figures without parentheses apply when the resistance method is used and those within parentheses apply
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 inductors mounted on printed circuit boards is eqqal
to the thermal class of the winding insulation reduced by 25 K provided the largest dimension of the windiphg
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 preventpd
but which are not necessarily sufficiently enclosed to be considered airtight, the temperature rise limits mpy
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, if a thermostat or a temperature limiter is mounted on a heat-conducting
part, the declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature
rise of the mounting surface has to be measured.

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

¢ This limit may be exceeded if the instruction specified in 7.12.3 is supplied.

4 Locations for measuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 including
IEC 60598-1:2014/AMD1:2017.



https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

- 58 - IEC 60335-2-75:2024 EXV © |[EC 2024

The values in parentheses apply to locations where the part is fixed to a hot surface.

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

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

finishes.
There is no limit for the temperature rise of capacitors that are short-circuited in 19.11.
Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.

IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

1EC 60245 Type88supply cords travea 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.

The temperature rise limits of controls actuated by contact or proximity of a finger, with mno movement of t
contact surface also includes all surfaces within 5 mm of such controls, regardless ofitheir shape.

The temperature rise limit of plastic also applies for plastic material having asmetal 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 coat
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
non-substantially plastic coating is used.

in
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Du

ring the test, the temperature rises of external ‘accessible surfaces of appliances of

pr

appliances shall not exceed the values shown in Table 101.

The temperature rises of external accessible surfaces in the user area shall not exceed
values shown in Table 102.

Th

specified in Table 3 for surfaces of handles, knobs, grips and similar parts which are held

sh

Th
inc
at

fessional type and external accessible’\surfaces in the maintenance area of

temperature rise of handles or grips of vents and air shutters shall not exceed the va

rt periods only in normaluse.

b temperature rigeylimits of motors, transformers and components of electronic circu
uding parts difectly influenced by them, may be exceeded when the appliance is opera
/,15 times the.rated power input.

the
all

fhe

ue
for

ts,
fed



https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 - 59 -

Table 101 — Maximum temperature rises for specified external accessible surfaces of
appliances of the professional type and in the maintenance area of all appliances under
normal operating conditions

Surface Temperature rise of external accessible surfaces 2 P
K
Bare metal 48
Coated metal © 59
Glass and ceramic 65
Plhstic and plastic coating > 0,4 mm 9 € 74

NOTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts aréSpecifipd
in|Table 3.

4 | Temperature rises are not measured on:

— the underside of appliances intended to be used on a working surface or floor, where/theSe surfaces ar
inaccessible to a 75 mm diameter probe having a hemispherical end;

— the rear surface of appliances which, according to the instructions, shall be placed,against a wall and
where these surfaces are inaccessible to a 75 mm diameter probe having a heniispherical end;

— functional surfaces and surfaces within 25 mm of the functional surface;

— hot water supply fittings, hoses, valves and sight gauges;

— lids and covers over heated spaces of heating appliances and combined appliances;
— the hot water / vapour / coffee / tea and similar fluids fittings and_hoses;

— vessels that contain hot liquids and that become hot through éonduction by a heated part of the
appliance or by contact with the hot liquids (e.g. coffee pots inypercolator type coffee makers and
kettles).

Y

For heating appliances and combined appliances, the temperature rise on externally accessible surfacps
may exceed the limits by up to 25 K, but the relevant\part shall then be marked with symbol IEC 60417-50¢1
(2002-10) or the equivalent text.

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

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 ceating does not exceed 0,4 mm, the temperature rise limits of coated metal
for underlying metal apply or theltemperature rise limits for glass or ceramic material for underlying glass|or
ceramic material apply.
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Table 102 — Maximum temperature rises for specified external accessible surfaces in

the user area under normal operating conditions

Surface Temperature rise of external accessible surfaces ?
K
Appliances and parts Appliances and parts
situated not more than situated more than
850 mm above the floor 850 mm above the floor
after installation after installation ©
Bare metal 38 42
Cqated metal © 42 49
Glass and ceramic 51 56
Plhstic and plastic coating > 0,4 mm 9 € 58 62
NOTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specifipd

Table 3.

Temperature rises are not measured on:

— the underside of appliances intended to be used on a working surface or floot;"where these surfaces a
inaccessible to a 75 mm diameter probe having a hemispherical end;

— the rear surface of appliances which, according to the instructions, shalkbe placed against a wall and
where these surfaces are inaccessible to a 76 mm diameter probe having a hemispherical end;

— functional surfaces and surfaces within 25 mm of the functional surface;

— hot water supply fittings, hoses, valves and sight gauges;

— lids and covers over heated spaces of heating appliances and combined appliances;
— the hot water / vapour / coffee / tea and similar fluids fittings and hoses;

— vessels that contain hot liquids and that become hotthrough conduction by a heated part of the
appliance or by contact with the hot liquids (e.g\coffee pots in percolator type coffee makers and
kettles).

For heating appliances and combined appliances, the temperature rise on externally accessible surfac|
may exceed the limits by up to 25 K, but the 'relevant part shall then be marked with symbol IEC 60417-50
(2002-10) or the equivalent text.

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

than 0,1 mm.

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

The temperature rise limit of\plastic also applies for plastic material having a metal finish of thickness less

s
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101 Appliances incorporating refrigerating equipment, and having motor-compressors f
not eomply with IEC 60335-2-34:2021 including its normative Annex AA, are also testeq
ambient temperature of

32 °C, for appliances for temperate countries;
43 °C, for appliances for tropical countries.

Other parts of the appliance are operated to produce the most unfavourable conditions in the
refrigerating system.

Temperature rises of parts of the appliance, other than the motor-compressor, are not
determined.
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The temperature of windings and the enclosure of motor-compressors shall not exceed the
following values:

— 140 °C, for windings of motor-compressors with synthetic insulation;
— 130 °C, for windings of motor-compressors with cellulosic insulation;
— 150 °C, for external enclosures of motor-compressors.

12 Charging of metal-ion batteries

Ch Y y u
cell to exceed its specified operating region for charging.

Compliance is checked using a battery that has been fully discharged, by charging the battery,
with the charging system indicated in the instructions, at an ambient teémperature| of
20(°C = 5 °C, irrespective of the minimum and maximum ambient temperatures for charging the
battery specified in the instructions.

If the manufacturer’s specified:

— |minimum ambient temperature for charging the battery is-less than 10 °C, the tesl is
repeated at the specified minimum ambient temperature fg °C;

— |maximum ambient temperature for charging the batterj.is greater than 40 °C, the tesf is
repeated at the specified maximum ambient temperature 2 °C.

For all individual cells, the voltage, the temperature and the charging current are monitored.

In the case of parallel configurations, analysis®may be used to avoid measuring the individual
brgnch currents. The result shall not exceedthe specified operating region for charging (g.g.
limjts of voltage and current dependent onthe temperature).

NOTE 1 The following are example results of such analysis:

The charging current for each branch\éf a parallel connection would not need to be monitored, if:

— |the maximum deliverable current of the charging system did not exceed the maximum charging current of a
single cell; or

— |for cells with identical specifications, the maximum deliverable current of the charging system divided by|the
number of branches~ef\parallel connections does not exceed the maximum charging current of a single gell.

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

The location,ofthermocouples for each cell temperature measurement shall be on the odter
sufface, halfway along the longest dimension of the cell.

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

Fo

’ ° : rer
shall not be exceeded at the temperature of the cell (T.).

c

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

T

amb(tes

-7

cell = Tmeas
for charging;

= Teenn = Tmeas = (Tamb(test) = Tamb(min)), for the minimum recommended ambient temperature

for charging.

+ (T,

amb(max) = 1)), for the maximum recommended ambient temperature

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

meas
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where
T meas is the cell surface temperature measured during the test;
Teen is the cell surface temperature specified by the cell manufacturer;
Tamb(max) is the maximum ambient temperature for charging specified by the
manufacturer;
T amb(min) is the minimum ambient temperature for charging specified by the
manufacturer;
Tamb(test) IS the ambient temperature of the test room during the test.
For batteries where the cells are configured in series, the test is repeated with the €harge in

on

digcharged by charging one cell to approximately 50 % of being fully charged:

If i

operation, then this lower imbalance may be used.

This may be demonstrated by operating the battery in cycles. Each.Cycle starts with the batt
fully discharged then the battery is fully charged. The cycling;s’continued until the batt
capacity has decreased to 80 % of its rated capacity. The imbalance at this decreased capa
is then used.

Us

ch

13

13

rging ceases with the battery prepared with-a smaller initial imbalance.

Leakage current and electric strength at operating temperature

and its electric strength shall besadequate.

Compliance is checked bycthe tests of 13.2 and 13.3.

Th

b appliance is opefated under normal operation for the duration specified in 11.7.

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

vo

Th

¢ battery deliberately imbalanced. The imbalance is infroduced into a battery that is fylly

t can be demonstrated that an imbalance less than 50 % would actually~occur in normal

bry
bry
City

b of a lower imbalance may also be demonstrated dhrough evaluation of those designs that
emiploy circuitry intended for maintaining balance bétween cells in the battery. Batteries With
a,:Fna// number of cells in series may be showh{to exhibit limited imbalance in practiceg, if

1 At operating temperature, the\leakage current of the appliance shall not be excessjfve

ted

Mdtor-operated appliances and combined appliances are supplied at 1,06 times ra
tage:

L Li hiaolk P~ H £ £+ H £ £ £ H tallats L M3

v v VIIGOU GNIJHGIIL:UO, wrrieris auuutu:uy O UrC rrrotrucctrornio TN 1mmrotanalrvulrt drc diouU ouitd

le

for single-phase supply, are tested as single-phase appliances with the three circuits connected
in parallel.

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

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
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:
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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

appliances.

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

Fo
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" single-phase appliances, the measuring circuit is shown in the following figures:

if they are class Il appliances or parts of class Il construction, Figure 1,
if they are neither class Il appliances nor parts of class Il construction, Figure 2.

b leakage current is measured with the selector switch in each of the poSitions a and b.

[ three-phase with neutral (3N~) connected appliances, the measuring circuit is shown in
owing figures:

if they are class Il appliances or parts of class Il construction, Figure 3;

if they are neither class Il appliances nor parts of classdl construction, Figure 4.

b leakage current is measured with the switches a,b and c in the closed position. 1

asurements are then repeated with each of the swijtches a, b and ¢ open in turn, the ot
switches remaining closed. For three-phase without neutral (3~) connected appliances,

asuring circuit in Figure 3 or Figure 4 shall:be used as applicable, but the neutral is
pnected to the appliance.

er the appliance has been operated fora duration as specified in 11.7, the leakage curr

v/l not exceed the following values:

for class Il appliances and for parts 0,35 mA peak

of class Il construction

for class 0 and class il appliances 0,7 mA peak

for class 0l appliances 0,5 mA

for portable class'| appliances 0,75 mA

for stationary'class I appliances of the 1 mA per kW rated power input of the
professional type intended to be appliance, with no maximum;
permanently connected to fixed wiring;

for other stationary class | appliances 1 mA per kW rated power input of the

fhe

he
her
the
not

ent

of the professional type appliance, with a maximum of 10 mA;

appliances 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

me

asurements are repeated with the switch in the off position.

If the appliance incorporates a thermal control which operates during the test of Clause 11, the

lea

kage current is measured immediately before the control opens the circuit.
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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.

For appliances incorporating electrode-type liquid heaters, the leakage current is additionally
measured between any pole of the supply and the equipotential bonding connection of the
inflowing and outflowing liquid. If frequencies above 30 kHz are involved, measurement of the
leakage current shall include measurement with regard to electric burn effects. For burn effects,
the unweighted RMS value of the current is relevant. The unweighted current is calculated from

theg RMS voltage U1, which is measured across the 500 Q resistor of IEC 60990:2016, Fig
4. The unweighted current shall not exceed 10 mA.

Fof appliances incorporating electrode-type liquid heaters with the equipotential bond
specified in 22.116 connected to the earthing terminal within the appliance or~to)the earth
contact of the appliance inlet, the current between a metal sieve positioned in.thé water 10
awpy from the orifice of the appliance liquid outlet and the earthing terminal is measured
shown in Figure 102 for single-phase appliances and in Figure 103 for three-phase applianc
Fof three-phase appliances with neutral (3N~), the current is measurédywith the switches g
and c in the closed position. The measurements are then repeated with each of the switches
b and c open in turn, the other two switches remaining closed. For.three-phase without neu
(31) connected appliances, the measuring circuit Figure 103 shall be used as applicable,
the neutral is not connected to the appliance. The current shall"not exceed 0,25 mA.
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Fof appliances incorporating electrode-type liquid heaters, the supply container of each

heater is filled with water having a conductivity in theyange of normal operation to cause
mojst unfavourable results.

NOTE 101 The most unfavourable conductivity can be obtained by starting the test with water having the low
confductivity for normal operation and gradually increase the conductivity.

13{3 The appliance is disconnectedSfrom the supply and the insulation is immediat
subjected to a voltage having a freqtiency of 50 Hz or 60 Hz for 1 min, in accordance W
IEC¢ 61180.

The high-voltage source uséed-for the test is to be capable of supplying a short circuit curren

belween the output terminals after the output voltage has been adjusted to the appropriate {
volfage. The overload‘release of the circuit is not to be operated by any current below
trigping current I,.. Thewalues of I and I, are given in Table 5 for various high-voltage sourc

The test voltage-is applied between live parts and accessible parts, non-metallic parts be

fhe

est
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ith

tlg
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ing

covered with<metal foil. For class Il constructions having intermediate metal between ljve

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

fhe

During the test, care shall be taken to avoid oversitressing the components of electronic

circuits.

The values of the test voltages are specified in Table 4.
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Table 103 — Voltage for electric strength test

Test voltage
v
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250 V
Basic insulation 500 1000 1000 1,2 U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Reinforced-imsutation 2-500 3066 24 H+2400

a

250 V.

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

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

I/\.‘f..

g

No

Gld

Fo
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breakdown shall occur during the test.
w discharges without a drop in voltage are neglected.

Table 104 — Characteristics of high-voltage sources

Test voltage Minimum current
mA
v I I
<4000 200 100
> 4000 and <10 000 80 40
> 10 000 and < 20 0Q0 40 20

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.

- appliances incarporating electrode-type liquid heaters, the test voltage is not app
ween the electrodes, or the circuitry in direct contact with the electrodes, and accessii
rts. Instead;.the test voltage shall be applied on opposing sides of the insulating mate
viding insulation according to 22.115 provided that:

it isrwithin the required creepage distance of the conductive parts, or

itis’within the required clearance of the conductive parts.

jed
ble
rial

14

Transient overvoltages

Appliances shall withstand the transient over-voltages to which they may be subjected.

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

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

The impulse test voltage is specified in Table 6 for rated impulse voltages given in Table 15.
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Table 105 — Impulse test voltage

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
"_) 500 "_) o"_)n
4 000 4920
6 000 7 380
8 000 9 840
10 000 12 300
@ 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 @s'. 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 isishort-circuited.

15| Moisture resistance

151 The enclosure of the appliance shall provide the degree of protection against moisture in
acg¢ordance with the classification of the appliance.

Compliance is checked as specified in@b.1.1 taking into account 15.1.2, the appliance not bejng
cofpnected to the supply mains.

The appliance shall then withStand the electric strength test of 16.3 and, after carefully wipjng
thg external enclosure to femove any surplus water, an inspection shall show that there is|no
trage of water on insulation which could result in a reduction of clearances or creepgge
digtances below the walues specified in Clause 29. For appliances and parts of appliances With
pinis for insertion jinto socket-outlets an inspection shall show that no water has entered the
englosure.

15{1.1 Appliances other than those classified IPX0 are subjected to the tests| of
IEC 6052921989 including IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

IPX3\dppliances are tested as described in Subclause 14.2.3a). The test as described in
subclause 14.2.3b) may be used for testing appliances that cannot be placed under the
oscillating tube.

IPX4 appliances are tested as described in Subclause 14.2.4a). The test as described in
subclause 14.2.4b) may be used for testing appliances that cannot be placed under the
oscillating tube;

IPX7 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.
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Appliances of the professional type classified IPX3 or lower, and intended to be placed on a
kitchen floor, are subjected to a test in which water under pressure is indirectly splashed onto
the appliance. The splash apparatus is shown in Figure 104. The appliance is placed in normal
position of use and adjustable feet shall be set in accordance with the instruction for use to the
most unfavourable height.

The bowl is placed on the floor and is moved around in such a way as to splash the appliance
from all directions. During the test, the water pressure adjusted so that the water splashes to a
height of 150 mm above the bottom of the bowl. The bowl! is not positioned underneath the
appliance. The apparatus is moved around the appliance in order to splash it from all directions
forratotatof-5—mim:

15{1.2 Hand-held appliances are turned continuously through the most unfavouraple
positions during the test.

Apbliances with an automatic cord reel are tested to 15.1.1 with the supply cord unreeled gnd
colfed in close proximity to the appliance under test so that the minimum diameter of the coll is
30|cm. The coil is concentric and in a single layer positioned in such a way that the appliafnce
and the supply cord are subjected to water spray. After the test of 45.1.1 is completed, fhe
supply cord shall be reeled into the appliance at free speed. Theysupply cord shall not|be
drigd before reeling.

If the appliance is a fixed appliance mounted on the wall of.c€iling, the cord will be allowe( to
drgp to the floor from a height equal to the minimum height specified in the instructions befpre
being coiled.

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

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

Appliances normally fixed to a wall afe 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 orthogohal
prdjection of the appliance on thé board. The wooden board is placed at the centre of fhe
osg¢illating tube.

Apbliances and parts of appliances with integral pins for insertion into socket-outlets are held
by the pins in the mostiunfavourable position during the test. They are not mounted in a socket-
oullet for the tests~ Fhey may be held by the pins using a laboratory clamp or similar device,

Fof IPX3 appliances, the base of wall-mounted appliances is placed at the same level as fhe
pivpt axis.of the oscillating tube.

Fofr IRPX4 appliances, the horizontal centre line of the appliance is aligned with the pivot axig of
theloscillating-tube—However forappliancesnormall used onthe floor ortablethe-movement
is limited to two times 90° from the vertical for a period of 5 min, the support being placed at
the level of the pivot axis of the oscillating tube.

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

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 of the
oscillating tube is located at the same level as the underside of the support 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 min.
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Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 13.

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. However, if the instructions state that a part has to be removed for user maintenance
and a tool is needed, this part is not removed.

15.2 Appliances subject to spillage of liquids or solids in normal use shall be constructed so
that spillage does not affect their electrical insulation. The electrical insulation shall not be
affected by cleaning, disinfecting, descaling and similar operations.

Compliance is checked by the tests of 15.2.101 to 15.2.113.

The spillage solution used for the tests shall be comprised of water containing,"approximaftely
1 % NaCl and 0,6 % rinsing agent. Any commercially available non-ionic rinsing agent may|be
used, but if there is any doubt with regard to the test results, the rinsing agent shall have the
following properties:

o |viscosity, 17 mPa s;

e |pH, 2,2 (1 % in water);

e |and its composition shall comprise the following substances’

— nonionic surfactant (i.e. plurafac ® LF 22111) 15,0 % parts by mass

— cumene sulfonate (40 % solution) 11,5 % parts by mass
— citric acid (anhydrous) 3,0 % parts by mass
— deionized water 70,5 % parts by mass

Appliances with type X attachment, except those having a specially prepared cord, are fitfed
with the lightest permissible type of.flexible cord of the smallest cross-sectional area specifjed
in Table 11.

Apbliances incorporating an~appliance inlet are tested with or without an appropriate conneqtor
in position, whichever is mefe unfavourable.

Before each test, the appliance is operated in the ready mode. Containers that are connecfed
to the water mains_are prefilled with saline solution.

After each overfilling or application of liquid, the appliance shall withstand the electric strength
test of 16.8and inspection shall show that there is no trace of liquid or solids on insulation that
codld,result in a reduction of clearances and creepage distances below the values specifjed
in Clause 29. All residues are then removed and the appliance is dried.

Detachable parts in the user area are removed or placed in the most unfavourable position.

Detachable parts in the maintenance area are placed in the position according to instructions
for maintenance following a maintenance operation.

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. Equivalent products
may be used if they can be shown to lead to the same results.
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Detachable parts of appliances of the professional type are placed in their most
unfavourable position during normal use.

15.2.101 Containers for ingredients or products in powdered or granulated form are filled with
dry granulated sugar, ignoring any level indication. A further quantity equal to 15 % of the total
capacity of the container is then poured in steadily over a period of 1 min.

Containers that are intended to be filled outside the appliance are replaced without removing
any excess sugar from the outside of the container. Lids are replaced after overfilling.

1542.102 Liquid containers that are filled manually are filled with the spillage solution_and a
further quantity equal to 15 % of the total capacity of each container or 0,25 |, whichever-is fhe
grdater, is poured in steadily over a period of 1 min.

15{2.103 The outlets of liquid mixing containers are blocked and the containers-are filled with
thg spillage solution. A further quantity equal to 15 % of the total capacity{of.€ach contaiper
or 0,25 I, whichever is the greater, is poured in steadily over a period of 15.s. If the container
ha$ more than one independent outlet, they are blocked in turn.

1542.104 Drains for liquid waste containers are blocked and the containers are filled with fhe
spiflage solution. A further quantity equal to 15 % of the total ‘capacity of each containerl or
0,245 I, whichever is the greater, is poured in steadily over a period of 15 s. If the container has
more than one independent drain, they are blocked in turn.\lf.there is more than one container,
thay are tested in turn.

15{2.105 Drain taps of containers used during-maintenance operations are adjusted| in
turh to the most unfavourable position. The appliance is supplied at rated voltage and operafed
unf@ler normal operation until the flow of the spillage solution stabilizes.

15{2.106 Failure of the inlet valve of appliances connected to the water mains is simulated.
Water is allowed to flow for 1 min afterithe first evidence of overflow unless the inflow stops
aulomatically. The failure of only one device is tested at a time.

15{2.107 Appliances dispensing liquid into a serving container, such as a cup or jug, are tesfed
by |rapidly pouring 0,5 | of thé-spillage solution over the surface where the container is filled,
trahsported and removed by the user.

15{2.108 Appliances, with accessible openings, including slots for coins or cards, other than
appliances of the professional type and appliances of the supervised type, are tested|by
slowly pouring. 0;25 | of the spillage solution into each opening. If the opening is in a vertical
sufface, the solution is projected towards the opening.

1542.109 \ Appliances having external surfaces on which it is possible to place a vessel, s
a. cup or jug, are tested by rapidly pouring 0,5 | of the spillage solution over the surface.

dispense liquid. If there is more than one surface, they are tested in turn.

For espresso coffee maker of the professional type, the amount of the spillage solution is
increased to 5 | only if the highest surface after installation is lower than 1,2 m.

15.2.110 Appliances delivering prepacked products are tested to simulate leakage from the
package over any area where the package is stored or transported.

Leakage from liquid products is simulated by rapidly pouring a quantity of the spillage solution,
equal in volume to the largest prepacked product that can be delivered from the appliance, over
the area.
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Leakage from dry products is simulated by rapidly pouring a quantity of dry granulated sugar,
equal in volume to the largest prepacked product that can be delivered from the appliance, over
the area. This test is not applicable to appliances intended to deliver only solid products such
as newspapers, films or cigarettes.

15.2.111 Maintenance operations involving the use of liquids are carried out three times.

15.2.112 Parts liable to be cleaned are wiped with a sponge, having dimensions approximately
150 mm x 75 mm x 50 mm, saturated with the spillage solution. The sponge is applied without
appreciable force for approximately 10 s to each surface. This test is not applied to surfaces in
the maintenance area for which cleaning instructions are given.

15{2.113 Appliances subject to descaling are descaled 10 times in accordancewith fhe
ingtructions for maintenance. The appliance is then operated in the ready mode.

15{3 Appliances shall be proof against humid conditions that may occur in fermal use.

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

Appbliances that were subjected to the tests of 15.1 or 15.2. are placed in normal ambient
comditions for 24 h.

Caple entries, if any, are left open. If knock-outs aredprovided, one of them is opengd.
Defachable parts are removed and subjected, if neeessary, to the humidity test with the min
pant.

The humidity test is carried out for 48 h in_ashumidity cabinet containing air with a relative
humidity of (93 + 3) %. The temperature of\the air is maintained within 2 K of any convenipnt
value t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the appliancé is

brdught to a temperature of t+g °C.

If if is not possible to placerthe whole appliance in the humidity cabinet, parts containing
electrical insulation may be>tested separately, taking into account the conditions that fhe
electrical insulation is subjected to within the appliance.

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

If it is net-possible to place the appliance in the humidity cabinet, electrical parts are tested
seTarately.

15.101 Appliances having a tap that provides water for filling or cleaning shall be constructed
so that the water cannot come into contact with live parts or affect electrical insulation.

Compliance is checked by the following test.

The appliance is connected to the water mains, the pressure being adjusted to the maximum
water pressure marked on the appliance. Tiltable and movable parts, including lids, are placed
in the most unfavourable position. The tap is fully opened for 1 min, swivel outlets being
adjusted to direct the water in the most unfavourable direction. The appliance shall then
withstand the electric strength test of 16.3.

15.102 Appliances intended to be partially or completely immersed in water for cleaning shall
have adequate protection against the effects of immersion.
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Compliance is checked by the following tests, which are carried out on three additional
appliances.

The appliances are operated under normal operation at 1,15 times rated power input, until
the thermostat operates for the first time. Appliances without a thermostat are operated until
steady conditions are established. The appliances are disconnected from the supply, any
appliance connector being withdrawn. They are then completely immersed in water containing
approximately 1 % NaCl and having a temperature between 10 °C and 25 °C, unless they are
marked with the maximum level of immersion, in which case they are immersed 50 mm deeper
than this level.

After 1 h, the appliances are removed from the saline solution, dried and subjected\fo* fthe
leakage current test of 16.2.

This test is carried out four more times, after which the appliances shall withstand’the elecfric
strength test of 16.3, the voltage being as specified in Table 4.

The appliance having the highest leakage current after the fifth immersion is dismantled and
inspection shall show that there is no trace of liquid on insulation thatcould result in a reductjon
of ¢glearances and creepage distances below the values specified in"Clause 29.

The remaining two appliances are operated under normal operation at 1,15 times rated power
input for 240 h. After this period, the appliances are disconnected from the supply and
immersed again for 1 h. They are then dried and subjected.to the electric strength test of 14.3,
theg voltage being as specified in Table 4.

Inspection shall show that there is no trace of liquid*on insulation that could result in a reductjon
of glearances and creepage distances below-the values specified in Clause 29.

15101 Appliances having a tap that provides water for filling or cleaning shall be construcfed
so that the water cannot come into contact with live parts or affect electrical insulation.

Compliance is checked by the following test.

The appliance is connected\to’the water mains, the pressure being adjusted to the maximum
wafer pressure marked on‘the appliance. Tiltable and movable parts, including lids, are plaged
in the most unfavourable position. The tap is fully opened for 1 min, swivel outlets bejng
adjusted to direct the- water in the most unfavourable direction. The appliance shall then
withstand the electric strength test of 16.3.

15102 Apgpliances intended to be partially or completely immersed in water for cleaning shall
haye adequate protection against the effects of immersion.

Compliance is checked by the following tests, which are carried out on three additiopal
apptiances:.

The appliances are operated under normal operation at 1,15 times rated power input, until
the thermostat operates for the first time. Appliances without a thermostat are operated until
steady conditions are established. The appliances are disconnected from the supply, any
appliance connector being withdrawn. They are then completely immersed in water containing
approximately 1 % NaCl and having a temperature between 10 °C and 25 °C, unless they are
marked with the maximum level of immersion, in which case they are immersed 50 mm deeper
than this level.

After 1 h, the appliances are removed from the saline solution, dried and subjected to the
leakage current test of 16.2.
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This test is carried out four more times, after which the appliances shall withstand the electric
strength test of 16.3, the voltage being as specified in Table 4.

The appliance having the highest leakage current after the fifth immersion is dismantled and
inspection shall show that there is no trace of liquid on insulation that could result in a reduction
of clearances and creepage distances below the values specified in Clause 29.

The remaining two appliances are operated under normal operation at 1,15 times rated power
input for 240 h. After this period, the appliances are disconnected from the supply and
immersed again for 1 h. They are then dried and subjected to the electric strength test of 16.3,
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voltage being as specified in Table 4.

pbection shall show that there is no trace of liquid on insulation that could result in a‘reduct
Clearances and creepage distances below the values specified in Clause 29.

Leakage current and electric strength

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

mpliance is checked by the tests of 16.2 and 16.3.

ns.

2 An AC test voltage is applied betweeilive parts and:

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

earth, for class 0 appliances, class Il appliances, class Il constructions and clas
appliances.

b fest voltage is:
1,06 times rated voltage, for single-phase appliances;

1,06 times. rated voltage, divided by \/5 for three-phase appliances.

p leakage current is measured within 5 s after the application of the test voltage.

The Tleakage current shall not exceed the following values:

for class Il appliances and for parts 0,25 mA
of class Il construction

for class 0, class 0l and class Il appliances 0,5 mA

for portable class | appliances 0,75 mA
for stationary class | appliances of the 2 mA per kW rated power input of the
professional type intended to be appliance, with no maximum;

permanently connected to fixed wiring
for other stationary class | appliances of 2 mA per kW rated power input of the
the professional type appliance, with a maximum of 10 mA;

jon

all

b tests are carried out on the appliance at room temperature and not connected to the sugply

es

metal foil having an area not.éxceeding 20 cm x 10 cm which is in contact with accessiple
surfaces of insulating material and metal parts not intended to be connected to protecj/

ve
/]
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— for other stationary class | heating 0,75 mA or 0,75 mA per kW rated power
appliances input of the appliance with a maximum of
5 mA, whichever is higher.

The values specified above are doubled if all controls have an off position in all poles. They
are also doubled if:

— the appliance has no control other than a thermal cut-out; or

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

tha annlinn~n haoo radin infanrfaramann filtnpra |y fhic ~naon +h /
are UNNIIUIIUV MU 1TUAUTV ITItCTITOororive 1rmmioero. 1 T

disconnected shall not exceed the limits specified.

with—the—fiter

Fof combined appliances, the total leakage current may be within the limits spetified |for
heating appliances or motor-operated appliances, whichever is the greater, butthe'two linits
arg not added.

Fof measuring the leakage current, a low impedance ammeter capable of measuring the true
RMS value of current may be used.

Fof appliances incorporating electrode-type liquid heaters, the AC-test voltage is not applijed
belween the electrodes, or the circuitry in direct contact with thé electrodes, and accessible
parts.

1643 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 accordancélwith IEC 61180. The values of the fest
voltage for different types of insulation are given imTable 7.

Acressible parts of insulating material are covered with metal foil. Care is to be taken that fhe
meital foil is placed so that no flashover occlirs at the edges of the insulation.

()

Table 106 — Test voltages

Test voltage
%
Insulation -
Rated voltage 2 Working voltage (U
SELV <150 V >150 V and <250 V° >250 V
Bakic insulation © 500 1250 1250 1,2 U + 950
Supplementary insulation ° - 1250 1750 1,2U + 1450
Rejnforced insulation - 2 500 3000 2,4 U+ 2400

a8 | For_ multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The tdst
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range > 150 V and
<250 V.

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

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

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

— the components of electronic circuits;

— the basic insulation or the supplementary insulation when applying the voltage to
reinforced insulation in class Il constructions incorporating both reinforced insulation
and double insulation.

NOTE 1 The characteristics of the high-voltage source used for the test are described in Table 5.
NOTE 2 When testing insulating coatings, the metal foil can be pressed against the insulation by means of a

sandbag so that the pressure is approximately 5 kPa. The test can be limited to places where the insulation is likely
to bE wedk, TOI exdITiple Where there dre Sridrp metdl eages under e fsutation:

NOTE 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.

Fof appliances incorporating electrode-type liquid heaters, the test voltage is not applied
belween the electrodes, or the circuitry in direct contact with the electrodes, and accessible
parts. Instead, the test voltage shall be applied on opposing sides)of the insulating material
prdviding insulation according to 22.115 provided that:

— |it is within the required creepage distance of the conductive parts, or
— |it is within the required clearance of the conductive parts.

17| Overload protection of transformers and associated circuits

Appliances incorporating circuits supplied fronta’'transformer shall be constructed so that in the
event of short circuits which are likely to oc€ur in normal use, excessive temperatures do pot
ocgur in the transformer or in the circuits associated with the transformer.

NOTE Examples are the short-circuiting <of *bare or inadequately insulated conductors of accessible circtits
opefrating at safety extra-low voltage.

Compliance is checked by applying the most unfavourable short circuit or overload which is
likgly 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 tempetature of windings shall not exceed the values specified in Table 8. However, th¢se
limjts de 'not apply to fail-safe transformers complying with Subclause 15.5 of IEC 61558-1:2017.

18 Endurance

This clause of Part 1 is not applicable.
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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 19.8. In
addlition, such appliances having a control that limits the temperature during the—test| of
Clguse 11 are subjected to the tests of 19.4 and, when applicable, to the test of 19.5. Appliantes
incprporating PTC heating elements are subjected to the test of 19.6.

Appliances incorporating motors are subjected to the tests of 19.7 to 19.10, @s-applicable.

Appbliances incorporating electronic circuits are subjected to the tests. 0f19.11 and 19.12,| as
applicable.

Apbliances incorporating contactors or relays are subjected to-the’'test of 19.14.
Appliances incorporating voltage selector switches are subjéected to the test of 19.15.

Appliances having a mains connection and batteries that are replaceable are subjected to the
tesft of 19.16.

Appliances incorporating batteries that are-rechargeable and use metal-ion chemistries gre
subjected to the test of 19.17.

Unless otherwise specified, the tests;are continued until a non-self-resetting thermal cut-put

ope¢rates or until steady conditions are established. If a heating element or an intentionglly

w?k part becomes permanently open-circuited, the relevant test is repeated on a secqnd
h

sample. That same part on the second sample shall also become permanently open-circuifed
in the second test, unless @ non-self-resetting thermal cut-out operates or steady conditions
arg established.

NOTE Fuses, thermal'cut-outs, overcurrent protection devices, or similar devices incorporated in the appliafce,
can| be used to provide/the necessary protection. The protective device in the fixed wiring does not provide|the
necgessary protection:

Unless otherwise specified, only one abnormal condition is simulated at any one time.

If mote than one of the tests are applicable to the same appliance, these tests are carried put

co om-temperature.

For combined appliances, the tests are carried out with motors and heating elements
operating simultaneously under normal operation, the appropriate tests being applied one at
a time to each motor and heating element.

When it is stated that a control is short-circuited, it may be rendered inoperative instead. If the
control performs more than one function, only that aspect of the control under consideration is
rendered inoperative. Other functions of the control may continue to operate normally.

Unless otherwise specified, compliance with the tests of this clause is checked as described in
19.13.
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Appliances are also subjected to the tests of 19.101 and 19.102, if applicable.
Detachable parts in the user area are removed or placed in the most unfavourable position.

Detachable parts in the maintenance area are placed in the position according to instructions
for maintenance following a maintenance operation.

Containers are filled to the most unfavourable level.
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Appliances incorporating electrode-type liquid heaters are subjected to the tests 6f.19.103 to
19)]106. Unless otherwise specified, the appliance is operated with the most~unfavouraple
selting for normal use and the supply container of each heater is filled with‘ water having a
comductivity in the range of normal operation to cause the most unfavourable results.

NOTE 101 The appropriate conductivity can be obtained by adding sodium chloride to-the water.

NOTE 102 The most unfavourable conductivity can be obtained by starting the.test with water having the loWest
confuctivity for normal operation and gradually increasing the conductivity.

19{2 Appliances with heating elements are tested under the, conditions specified in Clause|11
bul with restricted heat dissipation. The supply voltage,.determined prior to the test, is that
required to provide a power input of 0,85 times rated power input under normal operation
when the power input has stabilized. This voltage is maintained throughout the test.

NOTE Controls that operate during the test of Clause 11 are allowed to operate.
Ex@amples of achieving restricted heat dissipation are

— |operating without water;
— |switching off the fan;

— |covering ventilation openings:

19{3 The test of 19.2 is repeated but with a supply voltage, determined prior to the test, equal
to fthat required to provide’a power input of 1,24 times rated power input under normal
operation when the power input has stabilized. This voltage is maintained throughout the test.

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

194 The appliance is tested under the conditions specified in Clause 11. Any control that
limjts 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.

If a control also performs other functions, only the part controlling the temperature or pressure
is rendered inoperative.

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

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

This test is repeated with the polarity of the supply to the appliance reversed and with the other
end of the element connected to the sheath.
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The test is not carried out on appliances:

intended to be permanently connected to fixed wiring;
where an all-pole disconnection occurs during the test of 19.4; or

used in a system with polarized plugs intended for connection to polarized socket outlets.

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

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

19]6 Appliances with PTC heating elements are supplied at rated voltage until steady
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hditions with regard to power input and temperature are established.

b working voltage of the PTC heating element is increased by 5 % and the~appliance
brated until steady conditions are re-established. The voltage is then increased in sim
ps until 1,5 times working voltage is reached, or until the PTC heating element ruptur
ichever occurs first.

7 The appliance is operated under stalled conditions by:

locking the rotor of appliances for which the locked rotor torque.is smaller than the full Ig
torque;

locking moving parts of other appliances.

n appliance has more than one motor, the test is carried out for each motor separately.

bliances incorporating motors and having capacitors in the circuit of an auxiliary winding,
brated with the rotor locked, the capacitors .being open-circuited one at a time. The tes
eated with the capacitors short-circuited one at a time, unless they are of class S2 or S3
[ 60252-1:2010 including IEC 60252-1;2010/AMD1:2013.

[E 1 This test is carried out with the rotor’Jocked since some motors can start thus giving rise to inconsis
Its.

- each of the tests, appliances” provided with a timer or programmer are supplied at ra
tage for a period equal to’\the maximum period allowed by the timer or programmer. If
er or programmer is an_electronic type that operates to ensure compliance with the f
ore the maximum period under the conditions of Clause 11 is reached, it is considered to

use 11.

her applianices are supplied at rated voltage for a period:

of 30<s-for
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e appliances that have to be kept switched on by hand or foot; and
e appliances that are continuously loaded by hand.
of 5 min for other appliances that are operated while attended;

until steady conditions are established, for other appliances.

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

During the test, the temperature of the windings shall not exceed the relevant value specified
in Table 8.
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Table 107 — Maximum winding temperature

Temperature
°C
Type of appliance
Class | Class | Class | Class | Class | Class | Class | Class
105 120 130 155 180 200 220 250
(A) (E) (B) (F) (H) (N) (R)

Appliances other than those operated 200 215 225 240 260 280 300 330
until steady conditions are established
Appliances operated until steady
cohditions are established
— |if impedance protected 150 165 175 190 210 230 250 28D
— |if protected by a protective device

during the first hour, maximum 200 215 225 240 260 280 300 33p

value

after the first hour, maximum value 175 190 200 215 235 255 275 30p

after the first hour, arithmetic 150 165 175 190 210 230 250 28D

average
198 One phase of appliances incorporating multi-phase™ motors is disconnected. The
appliance is then operated under normal operation and supplied at rated voltage for fhe
pefiod specified in 19.7.
1919 A running overload test is carried out on_‘@ppliances incorporating motors that gre
inténded to be remotely or automatically controlled{or liable to be operated continuously.
Mdtor-operated appliances and combined” appliances for which Subclause 30.2.3| is
applicable and that use overload protective devices relying on electronic circuits to profect

the

subjected to the running overload test.

Th
cof
win

esfablished, the supply-voltage being maintained at its original value. The load is ag

inc

Du

motor windings, other than thoseythat sense winding temperatures directly, are a

hditions are established. -The load is then increased so that the current through the md
dings is raised by 10 %y,and the appliance is operated again until steady conditions

reased and the test.s repeated until the protective device operates or the motor stalls.
ring the test, the/winding temperature shall not exceed:

140 °C, for—class 105 (A) winding insulation;
155 %€y for class 120 (E) winding insulation;
165°C, for class 130 (B) winding insulation;

NOTE

Iso

b appliance is operated under normal operation and supplied at rated voltage until steady

tor
are
ain

—180"C,forclass 155 (F)wirding insafatior;
200 °C, for class 180 (H) winding insulation;
220 °C, for class 200 (N) winding insulation;
240 °C, for class 220 (R) winding insulation;

270 °C, for class 250 winding insulation.

separately.

If the load cannot be increased in appropriate steps, the motor can be removed from the appliance and tested

19.10 Appliances incorporating series motors are operated with the lowest possible load and
supplied at 1,3 times rated voltage for 1 min.

During the test, parts shall not be ejected from the appliance.
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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
malintain the programmable component supply voltage during mains supply voltage dips,
intg¢rruptions and variations.

Appliances having a device with an off position obtained by electronic disconnection, of a
device that can place the appliance in a stand-by mode, are subjected to the tests'of 19.114.

NOTE 2 For information on general guidance relating to the sequence of tests for the évaluation of electrgnic
cirquits, reference can be made to informative Annex Q. It should be realized that in"the Parts 2 there can be
addjtional or alternative abnormal operation tests specified; these are not shown in.thé flow chart. For corfect
application of this standard, the normative text takes precedence over the guidance(@iven in informative Annex Q.

If the safety of the appliance under any of the fault conditions depends on the operation df a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

During and after each test, the temperature of windings shall not exceed the values specifjed
in |Table 8. However, these limits do not apply tao, fail-safe transformers complying with
Subclause 15.5 of IEC 61558-1:2017. The appliancé_shall comply with the conditions specifjed
in 119.13. Any current flowing through protectivé impedance shall not exceed the limits
specified in 8.1.4.

NOTE 3 Unless it is necessary to replace components after any of the tests, the electric strength test requireq by
19.13 need only be carried out after the final test on*the electronic circuit.

If 4§ conductor of a printed circuit board’becomes open-circuited, the appliance is considered to
have withstood the particular test;provided both of the following conditions are met:

— |the base material of the pfinted circuit board withstands the test of normative Annex E;
— |any loosened conductordoes not reduce clearances or creepage distances between ljve
parts and accessible'‘metal parts below the values specified in Clause 29.

19111.1 Fault conditions a) to g) specified in 19.11.2 are not applied to circuits or partg of
cir¢uits when both.of the following conditions are met:

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

— |protection against electric shock, fire hazard, mechanical hazard or dangerqus
malfunction of other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

An example of a low-power circuit is shown in Figure 6 and is determined as follows.

The appliance is supplied at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resistor
reaches a maximum. Points closest to the supply source at which the maximum power delivered
to this resistor does not exceed 15 W at the end of 5 s are called low-power points. The part of
the circuit farther from the supply source than a low-power point is considered to be a low-
power circuit.
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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 /ess han
the values specified in Clause 29;

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

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

d) |short circuit of any two terminals of an electronic component, other\than an integrafed
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 gnd
triacs. All possible output signals are considered for faults ocCurring within the componegnt.
If it can be shown that a particular output signal is unlikely.to occur, then the relevant fault
is not considered;

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

NOTE 1 This mode can be simulated by disconnecting the_electronic power switching device gate (base) termjinal
and| connecting an external adjustable power supply between the gate (base) terminal and the source (emifter)
terminal of the electronic power switching device. The pewer supply is then varied so as to achieve a current fhat
will[not damage the electronic power switching device'but will give the most onerous conditions of test.

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

Fallt condition f) is applied to encapsulated and similar components if the circuit cannot|be
asgessed by other methods.

Positive temperature coefficient resistors are not short-circuited if they are used within fhe
malnufacturer's specification. However, PTC-S thermistors are short-circuited unless they
comply with IEC 60738-1.

In addition, each*low-power circuit is short-circuited by connecting the low-power point to fhe
pole of the supply source from which the measurements were made.

An) cordiprovided between a battery-operated appliance that consumes more than 15 W gnd
the detachable power supply part shall be short-circuited at the point along its length /ik|e/y
to produce the most adverse effecis.

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

When any of the fault conditions are simulated, the duration of the test is until steady conditions
are established.

In each case, the test is ended if a non-self-resetting interruption of the supply occurs within
the appliance.
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19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated in a) to g) of 19.11.2 shall be incorporated in the protective electronic
circuit either before the appliance is started or at any point in time after the appliance is started
so that the most unfavourable conditions of the test are applied.

If the appliance is able to operate after the fault in the protective electronic circuit is
incorporated, then the appliance is further tested as follows.

Fof appliances for continuous operation the appliance is operated until steady conditions are
redched. 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 fepeated.

Compliance is checked as specified in 19.13.

19{11.4 Appliances having a device with an off position obtained by €lectronic disconnectipn,
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 deice
being set in the off position or in the stand-by mode.

Appbliances incorporating a protective electronic circuit.are subjected to the tests of 19.11.4.1
to [19.11.4.7. The tests are carried out after the protective electronic circuit has operafed
dufing the relevant tests of Clause 19 except 1942,9.6 and 19.11.3. However, the tests|for
electromagnetic phenomena are not applied to protective electronic circuits that operpte
dufing the test of 19.7 in appliances that are used while attended.

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

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

NOTE Appliances incorporating~electronic controls complying with the IEC 60730 series of standards are[not
exempt from the tests.

19{11.4.1 The appliance is subjected to electrostatic discharges in accordance with
IEC 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and ten
discharges hayving 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.

Th Ny 3 a.
CTTCHUCTICy1TaliTgtotCote

— 80 MHz to 1 000 MHz, test level 3;
— 1,4 GHz to 2,0 GHz, test level 3;
— 2,0 GHz to 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
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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
voltage of 4 kV is applicable for the line-to-earth coupling mode, a generator having a source
impedance of 12 Q being used.

Ealthed 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 peeded.

Fof appliances having surge arresters incorporating spark gaps, the test is repeated at a lejvel
thdt is 95 % of the flashover voltage.

19{11.4.5 The appliance is subjected to injected currents in accordatfce with IEC 61000-4
tesft level 3 being applicable. During the test, all frequencies between' 0,15 MHz to 80 MHz are
covered.

1
A

The dwell time for each frequency is to be sufficient to observé a possible malfunction of fhe
pratective electronic circuit.

19{11.4.6 For appliances having a rated currentynot exceeding 16 A, the appliance| is
subjected to the class 3 voltage dips and interruptions’in accordance with IEC 61000-4-11:20p0.
The values specified in Table 1 and Table 2. of IEC 61000-4-11:2020 are applied at zgro
crgssing of the supply voltage.

Fof appliances having a rated current exceeding 16 A, the appliance is subjected to the class
3 |voltage dips and interruptions Cin accordance with |IEC 61000-4-34:2005 including
IEC 61000-4-34:2005/AMD1:2009. ~The values specified in Table 1 and Table 2| of
IEC 61000-4-34:2005 including lEC 61000-4-34:2005/AMD1:2009 are applied at zero crossjng
of the supply voltage.

19111.4.7 The appliancé s subjected to mains signals in accordance With
IEC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 gnd
IEC 61000-4-13:2002/AMD2:2015, Table 11 with test level class 2 using the frequency ste¢ps
acgording to Table_10.

19{11.4.8 /The appliance is supplied at rated voltage and operated under normal operatipn.
After approximately 60 s, the power supply voltage is reduced to a level such that the appliagce
ceases.to'respond to user inputs or parts controlled by the programmable component ceasg to
oprate Wh/chever occurs f/rst Th/s va/ue of supply voltage is recorded The appllance is

to a value of approxrmately 10 % /ess than the recorded voltage It is held at this value for
approximately 60 s and then increased to rated voltage. The rate of decrease and increase of
the power supply voltage is to be approximately 10 V/s.

The appliance shall continue to either operate normally from the same point in its operating
cycle at which the voltage decrease occurred or a manual operation shall be required to restart
it.
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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;
e for the relevant period or for 2 min, whichever is the shorter, for time lag fuse<links.

In tase of doubt, the maximum resistance of the fuse-link shall be taken intocaceount when
delermining the current.

NOTE 1 The verification whether the fuse-link acts as a protective device is based omthe fusing characteridtics
spefified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fyse-
link

NOTE 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.
19{13 During the tests, the appliance shall not emit flamésy molten metal, or poisonous| or

ignlitable gas in hazardous amounts and temperature rises. shall not exceed the values shawn
in Table 9.

After the tests, and when the appliance has cobéled to approximately room temperature,
compliance with Clause 8 shall not be impairedyand the appliance shall comply with 20.2 |f it
can still be operated.

Table 108 — Maximum abnormal temperature rise

Part Temperature rise
K

Wboden supports, walls, ceiling-and floor of the test corner and wooden 150
capbinets @
Insulation of the supply cord ? without T marking, or with T marking up to 150
79 °C
Inkulation of the supply cord @ with T marking above 75 °C T+75
Sypplementary.insulation and reinforced insulation other than thermoplastic 1,6 times the relevant valup
materials © specified in Table 3

a8 | Forymotor-operated appliances, these temperature rises are not determined.

b | THere is no specific limit for supplementary insulation and reinforced insulation of thermoplastic materipl.

N ih ftom £ H h taobha dat v o that thao f taof 20 4 ah ol £
rrowever tnetTemperattreASCTasStoo0CaCte MM e oSOt at1nt1eSt oo a0 Car1ea—ott

When the insulation, other than that of class Ill appliances or class Ill constructions that do
not contain live parts, has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3, the test voltage, however, being as specified in Table 4.

The humidity treatment of 15.3 is not applied before this electric strength test.

For appliances which are immersed in or filled with conducting liquid in normal use, the
appliance is immersed in or filled with water for 24 h before the electric strength test is carried
out.
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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
malximum of 42,4 V for DC and a peak value of 42,4 V for AC.

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; of.

— |placing objects in areas near motorized appliances that are not expected to start.

In &n appliance containing lids or doors that are controlled by one or more interlocks, ong of
the interlocks may be released provided that both of the following conditions are fulfilled:

— |the lid or door does not move automatically‘fo”an open position when the interloch is
released;

— |the appliance will not restart after the cycle‘in which the interlock was released.

During the tests, molten plastic shallxfet be emitted.

Liquid having a temperature above 80 °C, steam or solid objects shall not be emitted from
plaices that are not intended\according to instruction and in a way likely to cause injury to

After the tests, compliance with 15.1 and 15.2 shall not be impaired. The electric strength fest
of §6.3 shall be carried out after each test if it is expected that the electrical insulation could|be
affected.

19{14 Appliances are operated under the conditions of Clause 11. Any contactor or rejlay
comtactthat operates under the conditions of Clause 11 is short-circuited.

the
same time.

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

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

If the appliance has several modes of operation, the tests are carried out with the appliance
operating in each mode, if necessary.
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19.15 For appliances incorporating a mains voltage selector switch, this switch is set to the
lowest rated voltage position and the highest value of rated voltage is applied.

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 any position allowed by the construction.

NOTE The intent is 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
charai )

The battery system is operated as specified in the appliance manufacturer’s instructions unfler
thg 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 changelperiod has
elajpsed, 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 fhe
percentage of being fully charged applied during the test.of,Clause 12;

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

b) |If the test of Clause 12 is conducted with an imbalance ofléss than 50 % due to the functjon
of circuitry intended for maintaining balance betweenycells in the battery and if a sinjgle
fault of any component within that circuitry is shown to result in the loss of that functipn,
then a series configured battery shall be fully<eharged with a deliberate imbalance. The
imbalance is introduced into a battery that has'been fully discharged by charging one ¢gell
to approximately 50 % of being fully charged.

—

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

ly

d) |With a battery that is fully charged connected to the charging system, a short circuif is
introduced to the charging system across a component or between adjacent printed cir¢uit
tracks at a location expectedté._produce the most unfavourable results to evaluate the effect
of back-feed from the battekry. In addition, for a charging system with a cord that connelcts
to the battery, the short.circuit shall be introduced at the point likely to produce the most
adverse effects. The resistance of the short circuit shall not exceed 10 mQ.

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

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

To rre—H—rechareing P 3 disabled- b4 . at—be—diseharged 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-operated
appliance (in the case of a detachable battery and separable battery). An attempt is then
made to recharge the battery normally. There shall be no charging current after 10 min or after
25 % of the nominal capacity has been delivered, whichever occurs first.

19.101 The appliance is supplied at rated voltage and operated under normal operation.
Fault conditions likely to occur during use of the appliance are introduced one at a time.

If operation without water in the appliance is considered to be a more unfavourable condition,
the tests are carried out with the water supply valve closed. The water supply valve is not closed
during the dispensing operation.
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Damaged components or parts can be replaced after each test.

Examples of fault conditions are:

In

19

defects in the appliance:

e a programmer stopping in any position;

e disconnection and reconnection of one or more phases of the supply mains during any

part of the programme;
e open-circuiting or short-circuiting of components;

e Jocking the main contacts of a contactor in the "on" position if they are used
energizing heating elements. However, this defect is not introduced if at least
independent sets of contacts are provided. This can be achieved by two,cortact
operating independently of each other or by one contactor having two(independ
armatures operating two independent sets of main contacts;

e failure of a magnetic valve;
e failure of a pneumatic or hydraulic control;

e blocking the coin or product channels. If blockage can be noticéd from the outside of
appliance, further delivery is not attempted, otherwise the appliance is operated unti
further delivery is possible. The wrapping of products in conductive materials has to
taken into account;

faulty operation by users or maintenance persons:

e incorrect actuation of knobs, handles, switches or push-buttons;
e interrupting the dispensing operation by available facilities;

e incorrect opening or closing of doors or lids;

e instructions for maintenance are not followed;

e incorrect routine cleaning. The sponge test of 15.2.112 is applied to all surfaces in
user area. It is also applied to-all surfaces in the maintenance area, except those
which cleaning instructions are given;

e setting controls, switcheser programmers in the most unfavourable position;
e incorrect loading;

e incorrect coin collection;

abuse by users:

e obstructing dispensing openings;

e blockingsmoving parts.

jeneraltests are limited to the fault conditions that give the most unfavourable results.
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102 Appliances incorporating a thermal cut-out of the capillary type are tested

as

specified in 19.4 but with the capillary tube ruptured.

19.103 For appliances incorporating electrode-type liquid heaters, the supply container is
filled with water having a conductivity equal to the lower limit of the conductivity range assigned
to the heater. The appliance is then operated until steady conditions are established. The
conductivity of the water in the supply container is then decreased by 10 % and the appliance
is operated again until the termination conditions of 19.1 are reached. If steady conditions are
established and the continuous voltage across the electrodes increased with respect to the
previous operating cycle, the conductivity is again decreased and the test is repeated until the
voltage across the electrodes does not increase.

During the test, the leakage current limits of 13.2 apply.
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19.104 For appliances incorporating electrode-type liquid heaters, the supply container is
filled with water having a conductivity equal to the upper limit of the conductivity range assigned
to the heater. The appliance is then operated until steady conditions are established. The
conductivity of the water in the supply container is then increased by 10 % and the appliance
is operated again until the termination conditions of 19.1 are reached. If steady conditions are

est

ablished, the conductivity is again increased and the test is repeated.

During the test, the leakage current limits of 13.2 apply.

19.105 Appliances are operated so that the electrode-type liquid heater successfully
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used on a surface such as the floor or a table, shall have adequate stability.
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forms a heating cycle and the heater fills with water. The appliance is then operated for ¢
le under conditions of normal operation with the water supply of the heater shut off S0t
water is supplied to the heater during the operation.

106 For appliances incorporating electrode-type liquid heaters, the supply,'¢ontaine
bd with a saturated water sodium chloride solution.

[E A solution is saturated when no more salt can be dissolved.
Stability and mechanical hazards

1 Appliances, other than fixed appliances and hand-held appliances, intended to

mpliance is checked by the following test, applianegs incorporating an appliance inlet be
pd with an appropriate connector and flexible conds

p appliance, not connected to the supply mains, is placed in any normal position of use o

e inclined at an angle of 10° to the horizontal, the supply cord resting on the inclined pla
he most unfavourable position. However, if part of an appliance comes into contact with
izontal supporting surface when thesappliance is tilted through an angle of 10°, the appliar
laced on a horizontal support and tilted in the most unfavourable direction through an an
j0°.

p test on the horizontal~support may be necessary for appliances provided with rolle
tors or feet. In this case/ castors or wheels may be blocked to prevent the appliance fn

ing.

bliances provided with doors are tested with the doors open or closed, whichever is the m
avourable.

bliances intended to be filled with liquid by the user in normal use are tested empty or fi
h thé most unfavourable quantity of water up to the capacity indicated in the instructions
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The appliance shall not overturn.

Paragraph deleted.

Paragraph deleted.

The appliance is tested with doors, lids and similar parts in the maintenance area placed in
the position of normal use.

The test is repeated with doors, lids and similar parts in the maintenance area placed in the
most unfavourable position, however, the appliance is only tilted to an angle of 5°.
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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 sewing machine, rotating brushes of vacuum cleaner and the blade of an electrical knife.

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

The unexpected closure of self-resetting thermal cut-outs and overcurrent protectjve
devices shall not cause a hazard.

NOTE 2 An example of an appliance in which self-resetting thermal cut-outs and overcurrent protective devices
could cause a hazard is an appliance having parts that are necessarily exposed so that it can’ perform its working
fungtion.

Compliance is checked by:

— |inspection;
— |the test of 21.1;
— |applying a force not exceeding 5 N by means of a test probe that is similar to test prob¢ B

of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the npn-
circular face; and

— |applying test probe 18 of IEC 61032 with a force pot exceeding 2,5 N.

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

Fof appliances provided with movable devices such as those intended for varying the tensjon
of pelts, the test with the test probels carried out with these devices adjusted to the mjpst
unfavourable position within their range of adjustment. If necessary, belts are removed.

It ghall not be possible to toué¢h*dangerous moving parts with the test probes.
Test probe 18 and testwyprobe 19 of IEC 61032 are only applied in the user area.

Fof parts of appliances intended to be installed in areas open to the public, other than
appliances of.the supervised type, 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
is also applied wherever test probe 18 is used and with the same test conditions used for fest
prdbe 18,

CO ClIoS UVCI IIIUViIIg pdltb hdv;llg d :\;Ilct;b CIITlygy U)\bccdilly 4 \JI Dha” bc ;IItUI:Ub:\Ud oU th t |t
is only possible to remove them when the parts are stationary unless they are only removable
with the aid of a tool.

21 Mechanical strength

21.1 Appliances shall have adequate mechanical strength and be constructed to withstand
such rough handling that may be expected in normal use.

Compliance is checked by applying blows to the appliance in accordance with test Ehb of
IEC 60068-2-75, the spring hammer test.
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The appliance is rigidly supported and three blows, having an impact energy of 0,5 J, are
applied to every point of the enclosure that is likely to be weak.

If necessary, 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?2. 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.

Fot appliances and parts of appliances having pins for insertion into mains socket-gutléts,
compliance is checked by subjecting the part of the appliance incorporating the pins tothe test,
Frge fall repeated, procedure 2, of IEC 60068-2-31.

Thé 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 doybt,
supplementary insulation and reinforced insulation are subjected to the electric strength
tesit of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances bejow
thg values specified in Clause 29, and small ¢hips that do not adversely affect protection against
acgess to live parts or moisture, are ignored.

If 4 decorative cover is protected by‘an inner cover, fracture of the decorative cover is ignofed
if the inner cover itself withstands(the test.

If there is doubt as to whethér-a defect has occurred by the application of the preceding blqws
or the previous tests, thissdefect is neglected and the group of three blows is applied to fhe
same place on a new_sample which shall then withstand the test.

Cracks not visible\to the naked eye and surface cracks in fibre-reinforced mouldings and simflar
malterials are ignored.

In the user area, the value of the impact energy is 1,0 J.

21)2°Accessible parts of solid insulation shall have sufficient strength to prevent penetratjon
by sharp implements.

Compliance is checked by subjecting the insulation to the following test, unless the thickness
of supplementary insulation is at least 1 mm and that of reinforced insulation is at least
2 mm.

The insulation is raised to the temperature measured during the test of Clause 11. The surface
of the insulation is then scratched by means of a hardened steel pin, the end of which has the
form of a cone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm + 0,02 mm. The
pin is held at any angle from 80° to 85° to the horizontal and loaded so that the force exerted
along its axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the surface of
the insulation at a speed of approximately 20 mm/s. Two parallel scratches are made. They are
spaced sufficiently apart so that they are not affected by each other, their length covering
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approximately 25 % of the length of the insulation. Two similar scratches are made at 90° to
the first pair without crossing them.

The test fingernail of Figure 7 is then applied to the scratched surface with a force of
approximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the electric strength test of 16.3.

The hardened steel pin is then applied perpendicularly with a force of 30 N +0,5 N to an
unscratched part of the surface. The insulation shall then withstand the electric strength test of
16.3 with the pin still applied and used as one of the electrodes.

21)3 Appliances with pins for insertion into socket-outlets where the plug part is capablg of
rotation shall be provided with a mechanical stop to prevent rotation beyond which stresq to
electrical connections and internal wiring may occur. The mechanical stop shall have*adequpte
mechanical strength and be constructed to withstand such rough handling that maybe expected
in mormal use.

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 attempi 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.

22| Construction

22)1 |If the appliance is marked with the firstnumeral of the IP system or any of the additiopal
letters of the IP system, the relevant requirements of IEC 60529:1989 includjng
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 following:

— |a supply cord fitted with a plug;

— |a switch providing all-pole disconnection and complying with 24.3;

— |a statementiin the instructions that a disconnection incorporated in the fixed wiring is to|be
provided;

— |an appliance inlet.

Single“pole switches and single-pole protective devices that disconnect heating elements from
the supply mains in single-phase, permanently connected class 0l appliances and class |
appliances shall be connected to the line conductor.

Compliance is checked by inspection.

22.3 Appliances with pins for insertion into socket-outlets shall not impose undue strain on
these socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance into a socket-outlet. 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.
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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.

When the appliance has cooled down to room temperature, the pins shall not have been
displaced by more than 1 mm.

Eagh pin is then subjected in turn to a torque of 0,4 Nm, which is applied for 1 miniin each
dirgction. The pins shall not rotate unless rotation does not impair compliance withthis standard.

22)4 Appliances for heating liquids and appliances causing undue vibrdtion shall not|be
prgvided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22)5 Appliances intended to be connected to the supply mains by means of a plug or pins|for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touchgd,
there is no risk of electric shock from charged capacitors.that result in a capacitance equa| to
or greater than 0,1 pyF 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 and
thd appliance is disconnected from the supply’ mains at the instant of voltage peak. One secgnd
after disconnection, the voltage between the pins of the plug is measured with an instrument
having an input impedance of not less than 100 MQ in parallel with an input capacitance hot
exgeeding 25 pF.

The voltage shall not exceed 34-V.

If dompliance relies on the operation of an electronic circuit, the electromagnetic phenomena
tests of 19.11.4.3 and\\19.11.4.4 are applied one at a time to the appliance. The test |for
mejasuring the voltage between the pins of the plug is then repeated three times and for each
testt, the voltage shall not exceed 34 V.

2216 Appliances shall be constructed so that their electrical insulation cannot be affected|by
wafer that-eould condense on cold surfaces or by liquid that could leak from containers, hosks,
couplings ‘and similar parts of the appliance. The electrical insulation of class Il applianges
an:l; 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 operation or
at rest, whichever is the more unfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulation
that could result in a reduction of creepage distances below the values specified in 29.2.

Parts that withstand the aging test of normative Annex AA are not considered to be parts where
leakage could occur.
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Electrode-type liquid heaters shall be constructed so that any water that could condense on
cold surfaces or any liquid that could leak from containers, hoses, couplings and similar parts
shall not become a conductive bridge between the equipotential bonding connection of the
inflowing and outflowing liquid and the electrodes and circuitry in direct contact with the
electrodes. This requirement does not apply to surfaces of the heater that are in contact with
liquids during normal use.

For coffee makers, a drain hole that is necessary to comply with the standard shall be at least
5 mm in diameter or 20 mm? in area with a width of at least 3 mm. Holes that do not meet these
dimensions are considered to be blocked when determining compliance.

Compliance is checked by measurement.

22|7 Appliances containing liquid or gases in normal use or having steam-producing devig¢es
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

Préssure relief devices shall be constructed so that they cannot be rehdered inoperative or set
to @ higher pressure without the aid of a tool that is only available te’the manufacturer.

Fof appliances incorporating pressurized systems, compliance-is checked by the following test.

All\pressure regulating devices are rendered inoperative’and the system is filled with water.
The pressure is then raised hydraulically until the pressure relief device operates.

The pressure shall not exceed 1,2 times the rated pressure and the appliance shall be fit|for
further use. The pressure relief device is then rendered inoperative and the pressure agpin
raised until twice the rated pressure is attained. The pressure is maintained at this value |for
5 min.

The system shall not rupture and-there shall be no permanent deformation. However, |an
intentionally weak part may rupture after the pressure has attained 1,5 times the rated
preéssure as long as it does agt impair compliance with this standard. In this case, the we¢ak
paft is replaced and the test\repeated. Rupture shall occur in the same way.

If fluid cannot circulatefreely throughout the pressurized system, separate tests can be carijed
oul on individual parts of the system.

If more than-one pressure relief device operates on the same part of the system, they are
reridered imoperative together.

This test'is not made on refrigerating systems.

The appliance shall then withstand the electric strength test of 16.3.

22.8 For appliances having compartments to which access can be gained without the aid of a
tool and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

22.9 Appliances shall be constructed so that parts such as insulation, internal wiring, windings,
commutators and slip rings are not exposed to oil, grease or similar substances, unless the
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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
standard and a voltage maintained non-self-resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Noh-self-resetting thermal motor protectors shall have a trip-free action unless{they gare
voltage maintained.

=

NOTE 2 Trip-free is an automatic action that is independent of manipulation or position of the actuating memb¢

Repet buttons of non-self-resetting controls shall be located or pretected so that their
ac¢idental resetting is unlikely to occur if this could result in a hazard.

NOTE 3 For example, this requirement precludes the location of reset buttons ©n-the back of an appliance, wlich
cou|d result in them being reset by pushing the appliance against a wall.

Compliance is checked by inspection.

22111 Non-detachable parts that protect against access to live parts, moisture or contact with

molving parts shall be fixed in a reliable manner and‘withstand the mechanical stress occurrjng
dufing normal use. Snap-in devices used for fixing such parts shall have an obvious locked
position. The fixing properties of snap-in devices' used in parts that are likely to be remoyed
dutling installation or servicing shall be reliable:

Compliance is checked by the followingstests.

Parlts that are likely to be removed during installation or servicing are disassembled gnd
assembled 10 times before the test is carried out.

NOTE Servicing includes replacement 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 of the-appliance, the test is also carried out immediately after it has been operafted
undler the conditions specified in Clause 11.

The test is(applied to all parts that are likely to be detachable whether or not they are fixed| by
screws, rivets or similar parts.

A foreé s applied without jerks for 10 s in the most unfavourable direction to parts likely tolbe
weak. The force is as follows:

— push force, 50 N;
— pull force:
e fthe 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.

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
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aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 10 N
but is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, the pull force is not applied but the
test fingernail is inserted in any aperture or joint with a force of 10 N and is then pulled for 10 s
by means of the loop with a force of 30 N in the direction of removal.

If the part is likely to be twisted, the following torque is applied at the same time as the pull or
push force:

— [Z"Nm, for major dimensions up to 50U mm,
— |4 Nm, for major dimensions over 50 mm.

This torque is also applied when the test fingernail is pulled by means of the loop;,
If the projection of the part which is gripped is less than 10 mm, the torque is;reduced by 50|%.
Parts shall remain in the locked position and not become detached.

22)12 Handles, knobs, grips, levers and parts providing a similarfunction shall be fixed in a
relfable manner so that they will not work loose in normal use\if loosening could result ip a
hazard, including a choking hazard. If these parts are used to.indicate the position of switches
or gimilar components, it shall not be possible to remove*or/fix them incorrectly if this could
regult in a hazard. The requirement concerning the chokinghazard does not apply to applian¢es
inténded for commercial use.

Segling compound and similar materials, other than self-hardening resins, shall not be used to
prgvent loosening.

Compliance is checked by inspection, by~manual test and by trying to remove the part|by
applying an axial force of:

— |15 N, if an axial pull is unlikely~to be applied in normal use;

— |30 N, if an axial pull is likely~to be applied in normal use.

The force is applied for 1 mih.

If the part is removéd~and can be contained within the small parts cylinder in Figure 13,|its
loolsening is considered to result in a choking hazard.

22113 Appliances shall be constructed so that when handles are gripped in normal use, contact
is ynlikely"between the operator's hand and parts having a temperature rise exceeding the vajue
specified,in Table 3 for handles which are held for short periods only in normal use.

Co mpliance IS checked by Inspection and, IT 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.

The requirement also applies in the maintenance area to parts liable to be touched during
maintenance operations.

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.
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mpliance is checked by the following test, which is carried out without passing culkr
bugh the flexible cord.

p-thirds of the length of the cord is unreeled. If the withdrawable length of the \cord is I
n 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel, An additio
gth of 75 cm of the cord is then unreeled and pulled in a direction sovthat the greaf
asion occurs to the sheath, taking into account the normal position of-use of the applian
ere the cord leaves the appliance, the angle between the axis of the.cord during the test 4
axis of the cord when it is unreeled without substantial resistancefis-approximately 60°. 1}
d is allowed to be recoiled by the reel.

he cord does not recoil at the angle of 60°, this angle is-adjusted to the maximum that
w recoil.

b fest is carried out 6 000 times at a rate of approximately 30 times per minute or at
ximum rate allowed by the construction of the eord reel if this is less.

[E The test can be interrupted to allow the cord to cqol.

er this test, the cord and cord reel are inspected. In case of doubt the cord is subjecteg
electric strength test of 16.3, a testvoltage of 1 000 V being applied between the conduct|
he cord connected together and-metal foil wrapped around the cord.

17 Spacers intended to prevent the appliance from overheating walls shall be fixed so t
5 not possible to remove 'them from the outside of the appliance by hand or by means g
ewdriver or a spanner.

mpliance is checked by inspection and by manual test.

18 Currentycarrying parts and other metal parts, the corrosion of which could result i
rard, shallbe resistant to corrosion under normal conditions of use.

Th

cofrosion-resistant alloys.

b requirement is not applicable to parts made from stainless steel, plated steel and sim

ent
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Compliance is checked by verifying that after the tests of Clause 19, the relevant parts show

no

sign of corrosion.

NOTE 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|used as insulation, unless impregnated. This requirement does not apply:

— |to magnesium oxide and mineral ceramic fibres used for the electrical insulation of/heatjng
elements;

— |insulating material where the interstices between the fibres of the material are\substantially
filled with a suitable insulant.

Compliance is checked by inspection.

22122 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22)23 Oils containing polychlorinated biphenyl (PCB) shallknot be used in appliances.
Compliance is checked by inspection.

2224 Bare heating elements, other than *those in class Il appliances or class| Il
constructions that do not contain live parts;’shall be supported so that the heating condugtor
is dnlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the mpst
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 ipto
contact with accessible metal parts. This requirement does not apply:
— |to class lll appliances or parts of class Ill constructions that do not contain live parts;
— |where a core is-provided that effectively prevents the heating conductor from sagging; ofr
— |where supplementary insulation is provided to prevent the heating conductor frpm
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 dables provided with a metal sheath.

Compliance is checked by inspection.

22130 Parts of class Il construction which serve as supplementary insulationertreinforged
ingulation, and which could be omitted during reassembly after servicing, shall be:

— |fixed so that they cannot be removed without being seriously damaged; or

— |constructed so that they cannot be replaced in an incorrect positionrand if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a Tyge Z
attgchment and switches.

Compliance is checked by inspection and by manual test,

22131 Neither clearances nor creepage distances over supplementary insulation and
reipforced insulation shall be reduced below thewalues specified in Clause 29 as a resulf of
weRr.

If 4 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
redquced below the values specified for’supplementary insulation. This requirement does pot
apply if:

— |parts are fixed by means ofiscrews or nuts and locking washers provided that these scregws
or nuts are not required-to-be removed during the replacement of the supply cord or other
servicing;

— |short rigid wires rémain in position when the terminal screw is loosened;

— |parts are held(inyplace with two independent fixings that are not expected to become logse
at the same time;

— |wires confected by soldering are held in place near the terminals independently of the
solder;

— |wires/connected to terminals have an additional fixing provided near the terminal, so thaf in
the/case of stranded conductors, the fixing clamps both the insulation and conductor.

With the appliance in its normal position of use, compliance is checked by inspection, by manual
test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or protected
so that the deposition of pollution resulting from wear of parts within the appliance does not
reduce clearances or creepage distances below the values specified in Clause 29.

Parts of natural or synthetic rubber used as supplementary insulation shall be resistant to
ageing or be located and dimensioned so that creepage distances are not reduced below the
values specified in 29.2, even if cracks occur.
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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 is suspended freely in an oxygen bomb, the effective capacity of the bomb being at
lealst 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 cgre.
Pregcautions shall be taken to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. It is then removed from the /bomb and left at ropm
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 rase of doubt, the following test is carried out to determine if ceramic material is tightly
sinfered.

The ceramic material is broken into pieces that_are immersed in a solution containing 1 g of
fughsine in each 100 g of methylated spirit. The solution is maintained at a pressure not I¢ss
thdan 15 MPa for a period so that the product of-the test duration in hours and the test pressjire
in megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are ‘€xamined and shall not show any trace of dye visible to fhe
naked eye.

22)33 Conductive liquids -that are or may become accessible in normal use and conductive
liquids 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.

Eldctrodes(shall not be used for heating liquids.

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.

Ingredients and products shall not be in direct contact with live parts or, for class Il
construction, with basic insulation.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 - 99 -

Thi

s subclause of Part 1 does not apply to electrode-type liquid heaters.

Compliance is checked by inspection.

22.34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless the
shaft is inaccessible when the part is removed.

Compliance is checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22

actuated in normal use shall not become live in the event of a failure of basic insulati
nese handles, levers and knobs are of metal and if their shafts or fixings are likely.to\become
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35 For other than class lll constructions, handles, levers and knobs that are held

in the event of a failure of basic insulation, they shall be adequately coveredby insulat

bplementary insulation.

stationary appliances and cordless appliances, this requirement does’not apply to han:l
ers and knobs, other than those of electrical components, provided that they are reli
nected to an earthing terminal or earthing contact or separated.from live parts by earth
al.

[E A cordless appliance is an appliance that is connected to the 'supply only when placed on its associg
d.

mpliance is checked by inspection and if necessary by the relevant tests.

pngth test of 16.3 specified for supplementary insulation.

36 For appliances other than class_Ill appliances, handles which are continuously helq
hand in normal use shall be constfucted so that when gripped in normal use, the operatc
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andl their casings,-if of metal, shall be separated from accessible metal parts

su

Th
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d is not likely to touch metal parts unless they are separated from live parts by dou
ulation or reinforced insulation.

mpliance is checked by(inspection.
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22.

bplementarytinsulation.
s requirement does not apply to capacitors complying with the requirements for protect
pbedance specified in 22.42.
alianoa jia nhanlad b naonantian-—and by th raloviant facta
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38 Capacitors shall not be connected between the contacts of a thermal cut-out.

Compliance is checked by inspection.

22.

39 Lampholders shall be used only for the connection of lamps.

Compliance is checked by inspection.
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37 For class Il appliances, capacitors shall not be connected to accessible metal pafrts
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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
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
hazprd—arefarrs; storage water treaters;air comnditioners; Tefrigeratorsand drives for awmngs,; winmdows; dooTs; 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. If any ong of
thg components is short-circuited or open-circuited, the values specified in 8.1.4 shall not|be
exg¢eeded.

Component impedances shall be unlikely to change significantly during the lifetime of [he
appliance.

Compliance is checked by inspection and by measurement and if necessary, for resistors gnd
capacitors by the following tests.

Rekistors are checked by the test of 14.2.@)\in IEC 60065:2014 and capacitors are checkead| by
the tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016
appropriate to the rated voltage of the;appliance.

22143 Appliances which can be*adjusted for different voltages shall be constructed so that
acgidental changing of the settifig is unlikely to occur.

Compliance is checked by manual test.

22)44 Appliances(shall not have an enclosure 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.

NOTEN2” _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
result 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.
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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.

If the software is modified, the evaluation and relevant tests are repeated if the modification

infl

22

uences the results of the test involving protective electronic circuits.

47 Appliances intended to be connected to the water mains shall withstand the wa
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Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can ope
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ssure expected in normal use.

mpliance is checked by connecting the appliance to a water supply having a static press
hal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher,\for a pen
b min.

pre shall be no leakage from any part, including any inlet water hose.
pressure regulating devices are rendered inoperative.

48 Appliances intended to be connected to the water mains shall be constructed to prev
k-siphonage of non-potable water into the water mains.

mpliance is checked by the relevant tests of IEC 61770.

49 For remote operation, the duration of operation shall be set before the appliance ¢
started unless the appliance switches off automatically at the end of a cycle or it can oper

mpliance is checked by inspection.

E For appliances such as ovens, the ,duration of operation has to be set before the appliance can be star
hing machines and dishwashers aresxexamples of appliances that switch off automatically at the end of a cy

inuously without giving rise tozashazard.

50 Controls incorporated in the appliance, if any, shall take priority over controls actua
remote operation.

mpliance is.checked by inspection and by appropriate tests if necessary.

wit

51 A conirol on the appliance shall be manually adjusted to the setting for remote operat
ore the appliance can be operated in this mode. There shall be a visual indication on
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operate continuously; or
operate automatically; or

be operated remotely;

hout giving rise to a hazard.

Compliance is checked by inspection.

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.
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22.52 Socket-outlets on appliances accessible to the user shall be in accordance with the
socket-outlet system used in the country in which the appliance is sold.

Compliance is checked by inspection.

22.53 Class Il appliances and class 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

D —h
S o

22154 Button cells and batteries designated R1 shall not be accessible without the’ aid g
togl unless the cover of their compartment can only be opened after at least two independp
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22)55 Devices that are operated by the user to stop the intended~function of the appliancg, if
any, shall be distinguished from other manual devices by means-of shape, or size, or surface
texture, or position. This requirement concerning position doés)not preclude use of a push|on
push off switch.

An|indication when the device has been operated shall’be given by:
— |tactile feedback from the actuator or tactile feedback from the appliance such as stoppjng
of the vibration on the body of the appliance or of a part of it; or
— |reduction in heat output; or

— |audible and visible feedback.

The sound of the motor or sound of\an actuator switching from on to off is considered as|an
auIibIe feedback. A switch withya stable off-position different from the on-position| is

considered visual and tactile feedback. The force feedback from the actuator when operating it
is gonsidered to be tactile feedback.

Compliance is checkedvby inspection and by manual test.

22)56 Detachable power supply part shall be provided with the part of class lll construction
of {he appliance.

Compliance-is checked by inspection.

2257 The properties of non-metallic materials shall not degrade from exposure to UY-C
radiation generated from UV sources provided for microbiological control within the appliance
such that they no longer comply with this standard. This requirement does not apply to glass,
ceramics or similar materials.

Compliance is checked by the conditioning and tests of 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;
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— 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;

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 bg ‘connected to
thg neutral terminal.

Compliance is checked by inspection.

22161 Appliance outlets complying with the standard sheets in IE€ 60320-3 accessible to the
usér and socket-outlets accessible to the user:

— |that are incorporated in appliances connected to the supply mains; and

— |that operate at rated voltage

shall be single-phase with a current rating not exceéding 16 A.

Appliance outlets accessible to the user, other than those intended to supply accessorfies
supplied with the appliance and socket-outlets accessible to the user shall be protected by gne
of {he following protective devices, having.a current rating not exceeding the current rating of
theg appliance outlet or socket-outlet:
— |a circuit breaker for equipment complying with IEC 60934;
— |a non-user replaceable fuse-link.

The protective device shallbe placed behind a non-detachable cover. The actuating memper
of {he circuit breaker may be accessible.

The current ratingrof-appliance outlets and socket-outlets marked with the outlet load in watts,
is gbtained fromythe marked outlet load divided by the rated voltage.

Compliance is checked by inspection.

2262/ Remote communication through public networks shall not impair compliance with tlhis
Sta dard

roaros

The requirement is only applicable to:

a) remote communication that includes the download of software or the transmission of data
that includes:
— 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.
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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).

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

Co

andl by the requirements and tests in normative Annex U.

22
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that only provide event driven messages or push remote monitoring.

mpliance is checked by inspection of the product, inspection of the technical docunientatipn,

101 Appliances shall be constructed so that interlocks cannot be rendened inoperatfive
hout using an override key if they are necessary for compliance with thé standard.

mpliance is checked by inspection, by manual test and by applying test probe B of IEC 61032
h a force of 5 N.
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" appliances intended to be installed in areas open to the public, other than appliances of
supervised type, if the interlock is located in the userarea, test probe 18 of IEC 61032
Il be applied with a force of 2.5 N. If the interlock is situated not more than 850 mm abgve
floor after installation or in normal use, test probe 19 if IEC 61032 shall also be applied with
prce of 2,5 N.

102 It shall not be possible to gain accessto the service area by only using the access
y for the maintenance area.

mpliance is checked by inspection and by manual test.

103 Appliances shall be constructed so that scalding by steam is prevented when a lid is

mpliance is checked by inspection and by the tests of Clause 19.

104 Appliances shall be constructed so that dispensed products cannot be contaminafed
substances suchyas lubricants and debris.

mpliance~iS. checked by inspection.

off

105\ _Appliances shall be constructed so that it is not possible to inadvertently open draw-
taps and drain valves or withdraw drain plugs. T

Compliance is checked by inspection and by manual test.

Valves that return automatically to the closed position when released, those of the wheel type
or those placed in a recess are considered to comply with this requirement.

22.

SO

106 Coin boxes and containers for other payment means shall be positioned or protected
that overfilling does not impair compliance with this standard.

Compliance is checked by inspection.

22.

107 Appliances intended to be connected to the water mains shall be constructed for a

water pressure not less than 0,6 MPa.
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Compliance is checked by inspection.

22.108 Appliances shall be protected in such a manner that moisture, grease and products
used in the appliance will not accumulate so that clearance and creepage distances are

red

uced.

Compliance is checked by inspection.

22.

109 Lights indicating a warning against a hazard shall only be coloured red.
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mpliance is checked by inspection.

110 Appliances having pressurized containers shall be constructed so that thé\lid can

ssure.
mpliance is checked by the following test.

p appliance is operated as specified in Clause 11 until the pressure regulator operates
first time.

b appliance is then disconnected from the supply and the pressure allowed to decrease u
pressure is 4 kPa. A force of 100 N is applied to the most unfavourable point where the
ts handle can be gripped. It shall not be possible te*remove the lid.

b internal pressure is then gradually reduced, the force of 100 N being maintained. Th

s test is not carried out on appliances when the lid is secured by screw clamps or ot
ices that ensure that the pressure<is automatically reduced in a controlled manner bef
lid can be removed.

111 Food areas and splash areas shall be cleanable so that all unwanted matter can
hoved. If necessary, food areas shall be capable of being disinfected.

mpliance is checked by inspection after having operated the appliance as in normal use é
n cleaning and disinfecting it in accordance with the instructions for maintenance.

112 Non-food areas that are not adequately separated from food areas of appliances t
pense food shall be constructed so that the retention of moisture or unwanted matter, 3
ingress of vermin, is prevented.
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containers such as cans and bottles.

Compliance is checked by inspection.
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22.113 An espresso coffee maker of the professional type shall be constructed so that it
is not possible to remove the coffee filter by a simple operation while the container is
pressurized. This requirement is considered to be met if the coffee filter can only be removed
after it has been rotated through an angle of at least 30°.

Compliance is checked by inspection and by manual test.
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22.114 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energized at the same time, simultaneous
activation of any combination of heating elements and motors shall not render the appliance
unsafe.

Compliance is checked as follows:

— the fault/error conditions specified in Table R.1 are applied and evaluated in accordance
with the relevant requirements of normative Annex R; or

— the appliance is operated under the conditions of Clause 11 while being supplied at rated

voltage, the programmable electronic circuits being modified to allow simultaneius
activation of all heaters and motors under their control. Under these conditions, compliance
with 19.13 shall not be impaired.

221115 The electrodes of an electrode-type liquid heater and any conductive-part in direct
contact with the electrodes shall be enclosed and separated from the supply mains or any other
comductive part by at least double or reinforced insulation rated for the highest working
voltage applied to the electrodes or any conductive part in direct contact with the electrodeg or
rated voltage, whichever is higher.

The electrodes shall be supplied by an isolating transformer to_provide double insulation or
reipforced insulation.

Compliance is checked by inspection and the following test.

It ghall not be possible to touch the electrodes and ar'any conductive part in direct contact with
thg electrodes with the test probe B and, as ‘applicable, test probe 18 of IEC 61032 in
acg¢ordance with the conditions specified in 8.1.1\except:

— |the inflowing liquid of the heater before the equipotential bonding specified in 22.116, o
— |the outflowing liquid of the heater after the equipotential bonding specified in 22.116, or
— |parts of the equipotential bonding-Specified in 22.116.

22116 For electrode-type liquid heaters, the liquid shall enter and leave the heater through
mettal pipes or flow over metaliparts that are permanently and reliably connected with each
otq‘er to achieve an equipotential bonding connection. If separate metal parts are used, they
shall not be located in the liquid inlet or outlet of the appliance.

The contact area between the liquid and the metal pipe or metal part for each contact of the
equiipotential bond-shall be at least 10 times the cross-sectional area of the liquid duct passjng
thrpugh the centact.

The clearance between the metal pipe or metal part of each contact of the equipotential
bompding-and any electrode shall be at least 2 times the value of the largest creepage distance
bemween any electrode. The creepage distance is measured along the surfaces that arg in
contact with the liquid during normal use.

Compliance is checked by inspection and the following test.

The low-frequency resistance RLF of the equipotential bond is measured by passing a current
between the parts providing the contact to the liquid. The current is derived from a source
having a no-load voltage not exceeding 12 V (AC or DC) and equal to 1,5 times the current
applied to the electrodes when operated under the most unfavourable setting for normal use.
The test is carried out until steady conditions have been established. The voltage drop across
the connection is measured and the resistance is calculated from the current and this voltage
drop. The resistance shall not exceed 0,1 Q.
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If frequencies above 30 kHz are involved, the high-frequency resistance RHF is evaluated at
the maximum frequency of the working voltage applied to the electrodes according to
IEC 60287-1-1:2023, 5.1, with RLF as the DC resistance R" and only considering the skin effect
factor y of IEC 60287-1-1:2023, 5.1.3. The resistance shall not exceed 0,25 Q.

The equipotential bond is then subjected again to a current derived from a source having a no-
load voltage not exceeding 12 V (AC or DC) and equal to the current IHF calculated from the

formula:
_ P

Ihr = Ir R
where
i is the current to be applied;
lr is the current applied to measure the low-frequency resistance |R ¢ ;
Rt is the low frequency resistance;
RFF is the high-frequency resistance.
The test is carried out until steady conditions have been established.
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117 Electrode-type liquid heaters shall be\constructed so that there is adequ
tection against an electric shock when the inflowing and outflowing liquid of the heate
ched simultaneously.

mpliance is checked by the following tests.

b equipotential bonding connection between the inflowing and outflowing liquid is remo

p appliance is operated-with the most unfavourable setting for normal use and the sup
itainer of each heater“is filled with water having a conductivity in the range of norr
pration to cause théxmost unfavourable results.

p currentis measured between the neutral of the supply mains and:

the inlet guard while the outlet guard is connected to the neutral of the supply mains;

ed

ply
nal

p current is measured between the metal pipes or metal parts of the equipotential bonding
comnection between the inflowing and outflowing liquid.

the outlet guard while the inlet guard is connected to the neutral of the supply mains.

For a single-phase appliance, the measuring circuit is shown in Figure 105.

For a three-phase appliance, the measuring circuit is shown in Figure 106.

For three-phase appliances with neutral (3N~) the current is measured with the switches a, b
and c in the closed position. The measurements are then repeated with each of the switches a,
b and ¢ open in turn, the other two switches remaining closed.

The current is measured by means of the circuit described in IEC 60990:2016, Figure 4.
However, if frequencies above 30 kHz are involved, measurement of the current shall include
measurement with regard to electric burn effects. For burn effects, the unweighted RMS value
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of the current is relevant. The unweighted current is calculated from the RMS voltage U4, which

is measured across the 500 Q resistor of IEC 60990:2016, Figure 4. The unweighted current
shall not exceed 10 mA.

During the test, the current shall not exceed the applicable limits specified in 13.2.

NOTE The most unfavourable conductivity can be obtained by starting the test with water having the lowest
conductivity for normal operation and gradually increase the conductivity.

22.118 Electrode-type liquid heaters shall not produce hydrogen gas in hazardous amounts
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acq
Co

Th
un
ha

Th
apf

Th
be
me
tes

Th

NO
con

NO

Th
teg
res

If g
not

NO

23

umulate within the appliance during normal use.
mpliance is checked by inspection and the following test.

p appliance is operated for one cycle under conditions of normal operation‘with the m
avourable setting for normal use and the supply container of each heatek is filled with w3
ing a conductivity in the range of normal operation to cause the mostunfavourable resu

p concentration of hydrogen gas is measured as close as possible-to each liquid outlet of
bliance connected to an electrode-type liquid heater.

b concentration of hydrogen gas in the relevant area isUmeasured continuously from
pinning of the test until the end of the cycle. The background hydrogen concentrat
asured prior to the test is subtracted from the maximum concentration measured during
t.

[E 1 The most unfavourable conductivity cancbe obtained by starting the test with water having the loy
Huctivity for normal operation and graduallysincrease the conductivity.

[E 2 The LFL of hydrogen gas is 4 %V/\ of air.

b instrument used for monitaring gas concentration, such as those which use infrared sens|
hniques, shall have a fasttesponse of not more than 3 s and shall not unduly influence
ult of the test.

as chromatographiiis to be used, the gas sampling in confined areas shall occur at a r
exceeding 2 ml every 30 s.

'E 3 Otherinstruments can be used provided that they do not unduly influence the results.

Internal wiring

b measured value shall not exceed 50 % of.the lower flammability limit (LFL) of hydrogen.
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23.

T Wireways shall be smootlh and Tree Trom sharp edges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins or similar
edges which may cause damage to their insulation.

Holes in metal through which insulated wires pass shall have smooth well-rounded surfaces or

be

provided with bushings.

Wiring shall be effectively prevented from coming into contact with moving parts.

Compliance is checked by inspection.
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23.2 Beads and similar ceramic insulators on live wires shall be fixed or located so that they
cannot change their position or rest on sharp edges. If beads are inside flexible metal conduits,
they shall be contained within an insulating sleeve, unless the conduit cannot move in normal
use.

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not cause
damage to the insulation of the conductors contained within them. Open-coil springs shall hot
be |used to protect the wiring. If a coiled spring, the turns of which touch one another,_is uged
for|this purpose, there shall be an adequate insulating lining, such as the sheath of< flexiple
cond complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
conductors.

The requirement also applies to maintenance operations.
Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the ‘normal position of use and is
supplied at rated voltage and operated under normal operation.

The movable part is moved backwards and forwards, sovthat the conductor is flexed throggh
theg largest angle allowed by the construction, the rate of flexing being 30 per minute. The
number of flexings is:

— |200 000, for conductors flexed during normaluse;
— |10 000, for conductors flexed during maintenance operations.

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 impaited
and it shall be fit for further use. If_particular, the wiring and its connections shall withstand fhe
elelctric strength test of 16.3, the test voltage being reduced to 1 000 V and applied betwgen
live parts and accessible-metal parts only. In addition, not more than 10 % of the strandg of
any conductor of the internal wiring between the main part of the appliance and the movaple
paft shall be broken. However, if the wiring supplies circuits that consume no more than 15|W,
then no more than 30\% of the strands shall be broken.

2314 Bare internal wiring shall be rigid and fixed so that, in normal use, clearances| or
crgepage 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 be used to provide reinforced
insulation.

For class Il construction, the sheath of a cord complying with IEC 60227 or IEC 60245 or
IEC 62821 may provide supplementary insulation.

Insulation of single layer internal wiring that is subjected to the supply mains voltage shall
withstand the electrical stress likely to occur in normal use.

Compliance is checked by inspection and as follows.

The insulation of single layer internal 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
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the following electric strength test. If the basic insulation of the conductor does not fulfil one
of these conditions, the conductor is considered to be bare.

A voltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped around
the insulation. There shall be no breakdown.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving
shall be retained in position by clamping at both ends or be such that it can only be removed
by breaking or cutting.

Compliance is checked by inspection and by manual test.

23)7 Conductors identified by the colour combination green/yellow shall only be used |for
eailthing conductors.

Compliance is checked by inspection.

2318 Aluminium wires shall not be used for internal wiring.
The requirement does not apply to windings.

Compliance is checked by inspection.

23/9 Stranded conductors shall not be consolidated ©y 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 ofiinternal wiring, incorporated in external hoses for fhe
conmnection 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
reference numbers 1.and 2.

231101 Anchorages for internal wiring that can easily be replaced shall be constructed and
locpted so that

— |the wiring cannot touch the clamping screws of the anchorage if these screws are accessiple,
unless they are separated from accessible metal parts by supplementary insulation;

— |theswiring is not clamped by a metal screw that bears directly on the wiring;

for class | appliances, the anchorages are of insulating material or are provided with an
insulating lining, unless failure of the insulation of the wiring does not make accessible
metal parts live;

for class Il appliances, the anchorages are of insulating material, or if of metal, they are
insulated from accessible metal parts by supplementary insulation.

Compliance is checked by inspection.

23.102 Internal wiring that is accessible in the maintenance area and is moved during normal
operation shall comply with 25.13, 25.14, 25.15 and 25.21.

Compliance is checked by the relevant tests.
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24 Components

24.1 Components shall comply with the safety requirements specified in the relevant IEC
standards as far as they reasonably apply.

Compliance with the IEC standard for the relevant component does not necessarily ensure
compliance with the requirements of this standard.

Motors are not required to comply with IEC 60034-1. They are tested as part of the appliance

acr‘nrding to this standard

Relays shall be tested as part of the appliance according to this standard. They’ ,may |be
altgrnatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in whjich
cage they must also meet the additional requirements in IEC 60335-1.

Unl|ess otherwise specified, the requirements of Clause 29 of this standard-apply between ljve
parts of components and accessible parts of the appliance. Unless~otherwise specified,
components may comply with the requirements for clearances and cre€page distances |for
functional insulation as specified in the relevant component standard:

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of npn-
meftallic material in components including parts of non-metallic material supporting currgnt-
cafrying 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 tg the requirements of 30.2 of this standard.

Components that have been previously tested*and shown to comply with the resistance to fire
requirements in the IEC standard for thesrelevant 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 compongnt
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 appliange.

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 gare
tested as part of the appliance according to this standard.

Unless,components have been previously tested and found to comply with the relevant
/EC Otallddld fUI thU IIUIIILLIUI Uf uyu’co -)[JUbI.ItI.UU', fhcy dalrc tcofcu’ I.II abuuru’alwc VVI.tI’-I 2411
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 60730-1:2013/AMD1:2015.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

-112 - IEC 60335-2-75:2024 EXV © |[EC 2024

Lampholders and starterholders that have not been previously tested and found to 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
conditions occurring in the appliance. Where the relevant IEC standard specifies these gauging
and interchangeability requirements at elevated temperatures, the temperatures measured
during the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard, there are no additional tests
specified for nationally standardized plugs such as those detailed in IEC TR 60083 or
connectors or plug connectors complying with the standard sheets of IEC 60320-3 or
conmectorscomptying withthe—standard-sheets of tEC 663692

WRHhen an IEC standard does not exist for a component, there are no additional tests specifi¢d.

24)11.1 The relevant standard for capacitors likely to be permanently subjected to the supply
volfage and wused for radio interference suppression or for woltage dividing
is [EC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are’capacitors incorporafed
in @ppliances:

— |for which 30.2.3 is applicable; or

— |for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mdins
by an on-off switch. This switch shall provide all-pole disconnection if the capacitof is
connected to earth.

If the capacitors have to be tested, they are testeddn’accordance with normative Annex F.

2411.2 The relevant standard for transformers in associated switch mode power supplies is
Anhex BB of IEC 61558-2-16:2009 includifig’|EC 61558-2-16:2009/AMD1:2013. Clause 2§ of
IEC 61558-1:2017 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.

The relevant standard for(isolating transformers is IEC 61558-2-4. If they have to be tested,
thgy are tested in accordance with normative Annex BB.

24)11.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
opg¢ration declared for 7.4 of IEC 610568-1:2016 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 megts
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.

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.
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24,

1.4 The relevant standard for automatic controls is |EC 60730-1:2013 includ

IEC 60730-1:2013/AMD1:2015 together with the relevant part 2.

ing

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

— temperature limiters 1 000

— self-resetting thermal cut-outs 300

— [voltage-maintained non-self-resetting thermal cut-outs T 000

— |other non-self-resetting thermal cut-outs 30

— |timers 3 000

— |energy regulators 10 000

The number of cycles of operation for automatic controls that operateAduring the test| of
Clguse 11 need not be declared for 6.10 and 6.11 of IEC 60730-1, if theyappliance meets fhe
requirements of this standard when they are short-circuited or rendered. inoperative.

If lautomatic controls have to be tested, they are also ~tested in accordance With
Subclauses 11.3.5 to 11.3.8 and Clause 17 of ,~ [EC 60730-1:2013 includlng
IEC 60730-1:2013/AMD1:2015 as type 1 controls. The tests“of Clauses 12, 13 and 14| of
IEG 60730-1:2013 including IEC 60730-1:2013/AMD1:2015"are not carried out before carryjng
oul the test of Clause 17.

The ambient temperature during the test of Clatuse 17 of IEC 60730-1:2013 including
IEG 60730-1:2013/AMD1:2015 is that occurring:during the test of Clause 11 in the appliance,
as [specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
speécified in normative Annex D.

Fof water valves containing live’ parts and that are incorporated in external hoses |for
connection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of-water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall|be
IPX7.

Thermal cut-outs-of the capillary type shall comply with the requirements for type 2.K contnols
in \EC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

24]1.5 Theyrelevant standard for appliance couplers is IEC 60320-1. However, for applian¢es
classified-higher than IPXO0, the relevant standard is IEC 60320-2-3.

For appliance couplers incorporating thermostats, thermal cut-outs or fuses in the connecior,
IEC 60320-1:2021 is applicable except that

— the earthing contact of the connector is allowed to be accessible, provided that this contact

cannot be gripped during insertion or withdrawal of the connector;

the temperature required for the test of Clause 18 is that measured on the pins of the

appliance inlet during the heating test of Clause 11 of this standard;
the breaking-capacity test of Clause 19 is carried out using the inlet of the appliance;
the temperature rise of current-carrying parts specified in Clause 21 is not determined.

Thermal controls are not allowed in connectors complying with the standard sheets of
IEC 60320-3.
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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.

2411.9 Contactors and relays, other than motor starting relays, are tested as partiof fhe
appliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1:2013
incfuding IEC 60730-1:2013/AMD1:2015 under the maximum load conditions oceurring in fhe
appliance for at least the number of cycles of operation in 24.1.4 selected according to fhe
comtactor or relay function in the appliance.

2411.10 Lamps and lamp systems that have not been previously tested and found to comply
with the exempt group classification of IEC 62471:2006 generalylighting systems (GLS)
redarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ) are tested as a part of fhe

appliance and shall comply with the requirements of Clause 32 under the conditions occurrjng
in the appliance.

Unless otherwise specified, the following components are-¢onsidered to comply with the exempt
grqup classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV

hazard (Eyya):

— |visible light indicators;

— |infrared sources used for signalling or-eeémmunication;
— |seven-segment indicators;

— |liquid-crystal displays;

— |organic LED displays (OLED);

— |plasma displays.

2411.11 For cord sets required to be provided with the appliance, the relevant standard is
IECG 60799. Cord setswwith cords complying to IEC 62821-3 are allowed.

2412 Appliances shall not be fitted with:

— |switchesyautomatic controls, power supplies and the like in flexible cords;

— |devices' that cause the protective device in the fixed wiring to operate in the event df a
fault-in the appliance;

point of at least 230 °C.
Switches and automatic controls operating at safety extra-low voltage may be fitted in
interconnection cords in the maintenance area.

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.
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NOTE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

Co

mpliance is checked by inspection and by measurement.

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.

Co

24

mpliance is checked by inspection.

thdir rated capacitance and shall be used in accordance with these markings.

Co

cofp

1,1 times rated voltage and under minimum load, the voltage across the’\capacitor does
exg¢eed 1,1 times its voltage rating.

24
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5 Capacitors in auxiliary windings of motors shall be marked with their voltage rating*and

mpliance is checked by inspection and by the appropriate tests. In addition, for capacitprs
inected in series with a motor winding, it is verified that, when the appliance’is supplied at

not

6 The working voltage of motors directly connected to the supply“mains and having bapgic

ulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V| In

ition, they shall comply with the requirements of normative"Annex I.

mpliance is checked by measurement and by the testsef normative Annex |.

h [IEC 61770. They shall be supplied with the appliance.

a detachable hose-set.

[E Examples of appliances that are considered not intended to be permanently connected to the water m

hs and the like.

mpliance is checked by .inspection.

8 Motor running«capacitors in appliances for which 30.2.3 is applicable and that
manently connected in series with a motor winding shall not cause a hazard in the even
apacitor failure.

b requiremient is considered to be met by one or more of the following conditions:

igeluding IEC 60252-1:2010/AMD1:2013;

7 Detachable hose-sets for the connection of-appliances to the water mains shall comfply

pliances intended to be permanently confiected to the water mains shall not be connected

hins

household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, st¢am

are
of

the(capacitors are of class of safety protection S2 or S3 according to IEC 60252-1:2010

the capacitors are housed within a metallic or ceramic enclosure that will prevent
emission of flame or molten material resulting from failure of the capacitor;

NOTE The enclosure can have an entry or exit hole for the wiring connecting the capacitor to the motor.

the

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
classification was no thicker than the relevant part of the appliance.

the
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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 %;

— duration 21 days.

Compliance is checked by inspection, measurement or the appropriate flammability requirement.

24.101 Connecting devices of interconnection cords shall be identified if they are
intIrchangeabIe with other connecting means in the appliance and connection to the wrang
comnecting means could impair compliance with the standard.

NOTE Colour coding can be used for identification.

Compliance is checked by inspection.

24102 Interlock switches shall comply with IEC 61058-1 as far as is(h€asonable and shall
engure all-pole disconnection. However, single-pole disconnection isyallowed for protectjon
against risk of mechanical injury.

Compliance is checked by testing the switch in accordance, with the relevant clauses| of
IEC 61058-1:2016, the number of cycles of operation dor the test of Clause 17 béejng
10]000. However, if the switch is operated once per delivéry, the number of cycles of operatjon
is 100 000. This requirement only applies to interlock,switches necessary for compliance with
thi$ standard.

24103 Thermal cut-outs incorporated for<\compliance with Clause 19 shall not |be
self-resetting thermal cut-outs. Thermal cut-outs shall

— |have a trip-free mechanism if they disconnect heating elements and if they disconnfect
motors, the unexpected starting of-which can cause a risk of mechanical injury to the uger
or maintenance person; or

— |be located in a service area:

Compliance is checked by, inspection and by manual test.

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 pot
less-than the corresponding ratings of its associated appliance;

tth o oo A £
TC T

regaited

H nlat h a4t o
- arrapprarccmnmoTaviy atricas

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
multiple supply may be provided with more than one means of connection provided that the
relevant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.
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A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or

60

Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.

Du

ring this test, no breakdown shall occur.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

Ap

sh
su

If 4
thid

difficulty after a part of the appliance has'been fixed to its support. In this case, removable pz

are
the

Co

25
rat
co

a fitted supply cord;
a set of supply leads accommodated in a suitable compartment;

a set of terminals allowing the connection of cables of fixed wiring having the nhominal cro
sectional areas specified in 26.6;

a set of terminals and cable entries, conduit entries, knock-outs or glands; which allow
connection of the appropriate types of cable or conduit.

pliances intended to be permanently connected to fixed wiring that’are provided with:

a set of terminals allowing the connection of cables of fixed wifing having the nominal cro
sectional areas specified in 26.6; or

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow
connection of the appropriate types of cable or conduit

requirement is considered to be met\if it is possible to connect the fixed wiring with

to be constructed for ease of reassembly without risk of incorrect assembly or damageg
wiring or terminals.

mpliance is checked by inspéction and, if necessary, by making the appropriate connectio

4 For appliances_intended to be permanently connected to the fixed wiring and havin
d current not exceeding 16 A, cable and conduit entries shall be suitable for cables|
duits having almaximum overall dimension shown in Table 10.

Table 109 — Dimensions of cables and conduits

Il allow the connection of the supply conductors.after the appliance has been fixed to|i
port.
fixed appliance is constructed so that parts can be removed to facilitate easy installati

the

J a
or

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.

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances below

the

values specified in Clause 29.
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Compliance is checked by inspection and by measurement.

25.

5 Supply cords shall be assembled to the appliance by one of the following methods:

type X attachment;
type Y attachment;
type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for

fla

twin tinsel cords

Fo
per
by
Co
25
Co

25
typ

multi-phase appliances that are supplied with a supply cord and that are intended™to

a type Y attachment.

mpliance is checked by inspection.

6 Plugs shall not be fitted with more than one flexible cord.
mpliance is checked by inspection.

7 Supply cords for appliances other than class lll appliances shall be one of the follow|
es:
Rubber sheathed

Their properties shall be at least those of .ordinary tough rubber sheathed cords (cq
designation 60245 IEC 53).

These supply cords shall not be used ofappliances intended to be used outdoors or wh
they are liable to be exposed to significant amounts of ultraviolet radiation.

Polychloroprene sheathed

Their properties shall be at least'those of ordinary polychloroprene sheathed cords (cd
designation 60245 IEC 57).

These supply cords may be connected to appliances intended to be used in
temperature applications.

Polyvinyl chloride.sheathed

temperaturerise exceeding 75 K during the test of Clause 11. Their properties shall bg
least those “of:

e light_polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for applian
having a mass not exceeding 3 kg;

be

manently connected to the fixed wiring, the supply cord shall be assembled to the appliance

ng

de

en

de

ow

These supply~cords shall not be used if they are likely to touch metal parts having a

at

es

her

o (ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53), for ot

appitances.

Heat resistant polyvinyl chloride sheathed

These supply cords shall not be used for type X attachment other than specially prepared

cords. Their properties shall be at least those of:

e heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC 56),

for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinyl chloride sheathed cord (code designation 60227 IEC 57),
other appliances.

Halogen-free, low smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:

for
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e light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101
circular cable and code designation 62821 IEC 101f for flat cable);

for

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC 102

for circular cable and code designation 62821 IEC 102f for flat cable).

Supply cords for class Ill appliances shall be adequately insulated.

Supply cords of appliances intended for outdoor use shall be polychloroprene sheathed and
not be lighter than ordinary polychloroprene sheathed cord (code designation 60245 |[EC 57).

Co

mpliance is checked by inspection, by measurement, and for class Ill appliances\f

contain live parts, by the following test.

A\
the
Th

25
shq

oltage of 500 V is applied for 2 min between the conductor and metal foil wrapped arod
insulation, the insulation being at the temperature measured during the test of Clause
pre shall be no breakdown during this test.

8 Conductors of supply cords shall have a nominal cross-sectional area not less than t
wn in Table 11.

Table 110 — Minimum cross-sectional area-of'‘conductors

Rated current of appliance Nominal\cross-sectional area
A mm?
<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 1,5 (1,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE Fecr\supply cords supplied with multi-phase appliances, the nominal cross-
sectionalharea of the conductors is based on the maximum cross-sectional area of the
conduectors per phase at the supply cord connection to the appliance terminals.
& ). These cords may only be used if their nominal length does not 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.

hat

nd
11.

hat

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.
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25.10 The supply cord of class | appliances shall have a green/yellow core that is connected
to the earthing terminal of the appliance and for appliances not intended for permanent
connection to the fixed wiring, to the earthing contact of the plug.

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be blue.

Where additional neutral conductors are provided in the supply cord:

— other colours may be used for these additional neutral conductors;

— |all of the neutral conductors and line conductors shall be identified by marking using the
alphanumeric 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 gart
of {he enclosure.

Conpliance 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 b€ introduced without risk of damage, a non-detachable
linijng 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 thecappliance is a class 0 appliance or a class lll appliance that
doé¢s not contain live parts.

Compliance is checkéd by inspection.

25)14 Appliances provided with a supply cord and that are moved while in operation shall|be
constructed so.that the supply cord is adequately protected against excessive flexing wherg it
enfers the @ppliance.

This €equirement does not apply to appliances with automatic cord reels that comply with the
reduirement and test of 22 16

Compliance is checked by the following test that is carried out on an apparatus having an
oscillating member as shown in Figure 8.

The part of the appliance that includes the inlet opening is fixed to the oscillating member so
that, 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 oscillation.

The cord is loaded so that the force applied is:

— 10 N, for cords having a nominal cross-sectional area exceeding 0,75 mm?;
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— 5 N, for other cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where the
cord or cord guard enters the appliance, is adjusted so that when the oscillating member moves
over its full range, the cord and load make the minimum lateral movement.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexings for type Z attachments being 20 000 and for other attachments 10 000.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

Thg cord and its associated parts are turned through an angle of 90 arter half the numbet of
flexings, unless a flat cord is fitted.

Duting 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 functienal earthjng
comductor.

The test shall not result in:
— |a short circuit between the conductors, such that the current exceeds a value equal to twlice
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.

25115 Appliances provided with a supply cord, and appliances intended to be permanently
comnected to fixed wiring by a flexible cordy shall have a cord anchorage. The cord anchorage

shall relieve conductors from strain, including twisting, at the terminals and protect the
insplation of the conductors from abrasion.

It ghall not be possible to push the cord into the appliance to such an extent that the cord or
int¢rnal 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 anchoragg or
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.

th-theforce

Th h ~cord ic thaon nilind wwithaiif inpleina far 4 o jn tha mact
C-CoraTStHEH U e e WitHOUt 76K G9——STHtHEeTHOSt
specified. The testis ¢

The cord, unless on an automatic cord reel, is then subjected to a torque that is applied as
close as possible to the appliance. The torque is specified in Table 12 and is applied for 1 min.
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Table 111 — Pull force and torque

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1 and <4 60 0,25
>4 100 0,35

Du
ter
thd

WH
irreg

Fo

25

NO
nut
par

ring the tests, the cord shall not be damaged and shall show no appreciable strain at the
minals. The pull force is reapplied and the cord shall not be longitudinally displaced, by-mpre
n 2 mm.

en the test is carried out on internal wiring, the pull force is 30 N and the~ferque 0,1 Nm,
spective of the mass of the appliance.

[ internal wiring, a push force of 30 N is applied when pushing the wiring into the applian

T
w

16 Cord anchorages for type X attachments shall be construcied and located so that:

replacement of the cord is easily possible;
it is clear how the relief from strain and the prevention.of twisting are obtained;

they are suitable for the different types of supply«ord that may be connected, unless the
cord is specially prepared;

the cord cannot touch the clamping screws. of the cord anchorage if these screws are
accessible, unless they are separated fromyaccessible metal parts by supplementary
insulation;

the cord is not clamped by a metal screw which bears directly on the cord;

at least one part of the cord anchabage is securely fixed to the appliance, unless it is gart
of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressurq 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;

e one of the clamping members is fixed to the appliance or the surface of the appliancg is
of insulating(material and shaped so that it is obvious that this surface is one of the
clamping members;

E 1 |If the pressure on the clamping members is applied by means of one or more screws engaging with sepafate
or with a“thread in a part that is integral with the appliance, the cord anchorage is not considered to have pne
securelifixed to the appliance.

screws which have to be operated when replacing the cord do not fix any other compongnt.

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;

if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

for class 0 appliances, class 0l appliances and class | appliances, they are of insulating
material or are provided with an insulating lining, unless failure of the insulation of the cord
does not make accessible metal parts live;

for class Il appliances, they are of insulating material or, if of metal, they are insulated from
accessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figure 9.
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Compliance is checked by inspection and by the test of 25.15 under the following conditions.

The tests are carried out with the lightest permissible type of cord of the smallest cross-sectional
area specified in Table 13 and then with the next heavier type cord having the largest cross-
sectional area specified. However, if the appliance is fitted with a specially prepared cord, the
test is carried out with this cord.

The conductors are placed in the terminals and any terminal screws tightened just sufficiently
to prevent the conductors from easily changing their position. The clamping screws of the cord
anchorage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material bearing directly on the cord are fastened with two-thirds\ef the
torfjue specified in column | of Table 14, the length of the slot in the screw head being{aken|as
thg nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in thé-terminals.
25)17 For type Y attachment and type Z attachment, cord anchorages.shall be adequate.
Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25)18 Cord anchorages shall be arranged so that they are only-accessible with the aid of a tpol
or shall be constructed so that the cord can only be fittedwith 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 portaple
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Conpliance is checked by inspection.

belinsulated from accessible metal parts by basic insulation for class 0 appliances, clgss
0l |Jappliances and class .llappliances, and by supplementary insulation for clasg Il
appliances. This insulationymay be provided by the sheath of the supply cord or by other
mejans.

25)20 The conductors of the supply cord for type Y attachment and type Z attachment 353”

Compliance is checked by inspection and by the relevant tests.

25)21 The space for the connection of supply cords having type X attachment, or for the
comnection\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
cross-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test unless they are 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.
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The clamping screws or nuts are loosened in turn. A force of 2 N is applied to the conductor in
any direction at a position adjacent to the terminal. The uninsulated end of the conductor shall
not come into contact with accessible metal parts.

25.22 Appliance inlets shall:

be located or enclosed so that live parts are not accessible during insertion or removal of
the connector. This requirement is not applicable to appliance inlets complying with
IEC 60320-1;

be located so that the connector can be inserted without difficulty;

— |be located so that, after insertion of the connector, the appliance is not supported by, the
connector when it is placed in any position of normal use on a flat surface;

— |not be an appliance inlet for cold conditions if the temperature rise of external metal pgrts
of 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, except
that:

— |the cross-sectional area of the conductors of the interconnection cord is determined|on
the basis of the maximum current carried by the conductar/during the test of Clause 10 and
not by the rated current of the appliance. If the measured current in the interconnectjon
cord is greater than the rated current but does not,exceed the rated current by more than
the current deviation in Table 2, the cross-sectional area of the conductors in fhe
interconnection 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 clasg Il
appliance, the cross-sectional areas of the conductors need not comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded durjng
the tests of Clause 11 and-Clause 19, respectively.

Compliance is checked by(inspection, by measurement and, if necessary, by tests, such as fhe
electric strength test of 16.3.

25124 Interconnection cords shall not be detachable without the aid of a tool if compliapce
with this standard is impaired when they are disconnected.

Compliance_is checked by inspection and if necessary by appropriate tests.

25125/The dimensions of pins of appliances that are inserted into socket-outlets shall |be
COI |pat;b=c vv;th thc d;IIIUIIO;UIID Uf thU IU:UVGIIt ouulr\ct uuﬂct D;IIICIID;UIID Uf thc p;IID nd
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 Appliances shall be provided with terminals or equally effective devices, such as male
tabs of flat quick-connect terminations in accordance with IEC 61210, screw type terminals in
accordance with IEC 60998-2-1, screwless terminals in accordance with IEC 60998-2-2 and
clamping units in accordance with IEC 60999-1:1999, for the connection of external conductors.
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The terminals of a component such as a switch may also be used as terminals for external
conductors as long as they comply with the requirements of this clause.

The terminals, other than terminals in class lll appliances that do not contain live parts, shall
only be accessible after the removal of a non-detachable cover. However, earthing terminals
and functional earthing terminals may be accessible if a tool is required to make the
connections and means are provided to clamp the wire independently from its connection.

Compliance is checked by inspection and by manual test.

=

26J)2 Appliances having type X attachment, except those having a specially prepared_&qard,
and appliances for the connection of cables of fixed wiring shall be provided with termipalg in
wh|ch the connections are made by means of screws, nuts or similar devices, unless fhe
comnections are soldered.

The screws and nuts shall not be used to fix any other component except that'they may also
clamp internal conductors if these are arranged so that they are unlikely to be displaced when
fitting the supply conductors.

If doldered connections are used, the conductor shall be positioned or fixed so that reliancg is
nof placed upon the soldering alone to maintain it in position. However, soldering alone may|be
used if barriers are provided so that neither clearances nor cteepage distances between ljve
parts and other metal parts can be reduced below the valUes specified for supplementary
ingulation if the conductor becomes free at the soldered-joint.

Compliance is checked by inspection and by meastrement.

26J)3 Terminals for type X attachment and these for the connection of cables of fixed wiring
shall be constructed so that they clamp thet@onductor between metal surfaces with sufficient
contact pressure but without causing damage to the conductor.

The terminals shall be fixed so thatawhen the clamping means is tightened or loosened:

— |the terminal does not become*loose. This does not apply if the terminals are fixed with fwo
screws, or are fixed with.6ne screw in a recess so that there is no appreciable movemgnt
or if they are not subjectto torsion in normal use and they are locked by a self-hardenjng
resin;

— |internal wiring is'hot subjected to stress;
— |neither clearances nor creepage distances are reduced below the values specifjed
in Clause 29.

Compliance-is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,
theg torque applied being equal to two-thirds of the torque specified.

Afterthe test, the conauctors shalf SITow o aeep or snarp inagentations.

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
special preparation.

The terminals shall be constructed or placed so that the conductor cannot slip out when
clamping screws or nuts are tightened.

Compliance is checked by inspection of the terminals and conductors after the test of 26.3.
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26.5 Terminals for type X attachment shall be located or shielded so that if a wire of a
stranded conductor escapes when the conductors are fitted, there is no risk of accidental
connection to other parts that could result in a hazard.

Compliance is checked by inspection and by the following test.

A 8 mm length of insulation is removed from the end of a flexible conductor having a nominal
cross-sectional area as specified in Table 11. One wire of the stranded conductor is left free
and the other wires are fully inserted and clamped in the terminal. The free wire is bent, without
tearing the insulation back, in every possible direction but without making sharp bends around
barriers.

There shall be no contact between live parts and accessible metal parts and, forlclas$ Il
cohstructions, between live parts and metal parts separated from accessible metal parts| by
supplementary insulation only.

o

26/6 Terminals for type X attachment and for the connection of cables ‘of fixed wiring shall
allow the connection of conductors having the nominal cross-sectional areas shown in Table 1 3.
However, if a specially prepared cord is used, the terminals need-only be suitable for the
comnection of that cord.

Table 112 — Nominal cross-sectional arealof conductors

Rated current of appliance Nominal cross-sectional area
A mm?
Flexible cords Cable for fixed wiring
<3 0,5%'and 0,75 1 to 2,5
>3and <6 0,75 and 1 1 to 2,6
>6and <10 1 and 1,5 1 to 2,6
>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 fhe
smillest and largest cross-sectional areas specified.

26J)7 Terminals for type X attachment, other than those in class Ill appliances that do hot
corlutain 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.

26.9 Terminals of the pillar type shall be constructed and located so that the end of a
conductor introduced into the hole is visible, or can pass beyond the threaded hole for a
distance equal to half the nominal diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection and by measurement.
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26.10 Terminals with screw clamping and screwless terminals shall not be used for the
connection 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.

After the test, the connection shall show no damage that could impair compliance with this
standard.

or appliances having pe gliacnment O pe affachmen oldered, welded,
crilmped or similar connections may be used for the connection of external conductors) For

thgse methods may be used alone if barriers are provided so that clearances and’“creepdge
distances between live parts and other metal parts cannot be reduced below”the valjes
specified for supplementary insulation, if the conductor becomes free at-the soldered| or
we|ded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.

27| Provision for earthing

2711 Accessible metal parts, including metal parts behind a decorative cover that does hot
withstand the test of 21.1, of class 0l appliances and class | appliances that may become
livg in the event of a failure of basic insulation, shall*be permanently and reliably connected
to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Eafthing terminals and earthing contacts shall hot be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision|for
prdtective earthing.

Safety extra-low voltage circuits shall not be earthed unless they are protective extra-low
voltage circuits.

For electrode-type liquid heaters, the electrodes and the circuitry in direct contact with the
electrodes shall not-beearthed. This requirement does not apply to parts of the equipotential
bomnding connectioh between the inflowing and outflowing liquid specified in 22.116.

Compliance is~checked by inspection.

27)2 The clamping means of earthing terminals shall be adequately secured against
ac¢idental loosening.

Terminals for the connection of external equipotential bonding conductors shall allow the
connection of conductors having nominal cross-sectional areas of 2,5 mmZ2 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.

Stationary class | appliances of the professional type intended to be installed in kitchens
shall incorporate a terminal for the connection of an external equipotential bonding conductor.
This terminal shall be connected to all accessible metal parts of the appliance and shall allow
the connection of a conductor having a nominal cross-sectional area of 2,5 mm2 to 10 mm?Z2. It
shall be located so that the conductor can be connected after installation of the appliance. This
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requirement does not apply to small fixed exposed metal parts such as nameplates and similar
parts.

Compliance is checked by inspection and by manual test.

27.3 |If a detachable part having an earth connection is plugged into another part of the
appliance, the earth connection shall be made before the current-carrying connections are
established. The current-carrying connections shall be separated before the earth connection
when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of the
conductors between the cord anchorage and the terminals, shall be such that the, currgnt-
cafrying conductors become taut before the earthing conductor if the cord slips out ofdhe cprd
ang¢horage.

Compliance is checked by inspection and by manual test.

27)4 All parts of the earthing terminal intended for the connection of external conductors shall
be|such that there is no risk of corrosion resulting from contact betWween these parts and fhe
copper of the earthing conductor or any other metal in contact with-these parts.

Pafts providing earthing continuity, other than parts of a metalframe or enclosure, shall bg of
meftal having adequate resistance to corrosion, unless they ‘are parts of copper or copper allpys
containing 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 13 %
chijome. If these parts are of steel, they shall be provided with an electroplated coating havjng
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

—

Pafts of coated or uncoated steel that areZonly intended to provide or to transmit contact
prgssure shall be adequately protected against rusting.

NOTE 1 Examples of parts providing earthing continuity and parts that are only intended to provide or to trangmit
confact pressure are shown in Figure 10.

NOTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered tq be
adejguately protected against corresion, but they can be used to provide or to transmit contact pressure.

If the body of the earthing-terminal is a part of a frame or enclosure of aluminium or aluminium
allgy, precautions shalf*be taken to avoid the risk of corrosion resulting from contact betwegen
copper and alumipium 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 of 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.

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
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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

inc

luded in the resistance calculation.

27.6 The printed conductors of printed circuit boards shall not be used to provide earthing
continuity in hand-held appliances. They may be used to provide earthing continuity in other
appliances if at least two tracks are used with independent soldering points and the appliance

complies with 27.5 for each circuit.
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conmnections and connections providing earthing continuity shall®withstand the mechani
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mpliance is checked by inspection and by the relevant tests.

Screws and connections

1 Fixings, the failure of which may impair compliance withthis standard, electri

PbSses occurring in normal use.

ews used for these purposes shall not be of metal that is'soft or liable to creep, such as Z

Bluminium. If they are of insulating material, they shallthave a nominal diameter of at IeEast
3 mm and they shall not be used for any electrical,connections or connections provid

thing continuity.

ew into metal.

ews shall not be of insulating material if their replacement by a metal screw could img
bplementary insulation or reinforced insulation. Screws that may be removed wh
lacing a supply cord having a.type X attachment or when undertaking user maintenar

shjll not be of insulating material”if their replacement by a metal screw could impair basic

ulation.
b requirement also applies to screws that are removed during maintenance operations.
mpliance is checked by inspection and by the following test.

[ews and_huts are tested if they are:
used-<for electrical connections;

used’for connections providing earthing continuity, unless at least two screws or nuts

cal
ical

inc

ng

ews used for electrical connections or for .connections providing earthing continuity shall

air
en
ce

are

used:

likely to be tightened:
e during user maintenance;
e 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:

— |other metal screws and for nuts;
— |screws of insulating material:

e having a hexagonal head with the dimension across flats exceeding the(ovérall thread
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-corper
dimension exceeding the overall thread diameter;

e with a head having a slot or cross-slots, the length of whichexceeds 1,5 times the
overall thread diameter.

Column Il is applicable for other screws of insulating material,

Table 113 — 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
>3,6 and <41 0,7 1,2 0,6
>4,1 and (24,7 0,8 1,8 0,9
>4,7 and\~<5,3 0,8 2,0 1,0
> 53 - 2,5 1,25

No|damageimpairing the further use of the fixings or connections shall occur.

The test also applies to screws that are tightened during maintenance operations.

28.2 Electrical connections and connections providing earthing continuity shall be constructed
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.
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28.3 Space-threaded (sheet metal) screws shall only be used for electrical connections if they
clamp the parts together.

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;
— |when replacing a supply cord having a type X attachment; or

— |during installation.

At |east two screws shall be used for each connection providing earthing-coentinuity, unless the
screw forms a thread having a length of at least half the diameter of the .sCrew.

The requirement also applies to screws operated by the maintenance person.

Compliance is checked by inspection.

28J4 Screws and nuts that make a mechanical connection between different parts of the
appliance shall be secured against loosening by me&ans such as spring washers, lock washgrs
an} crown type locks as part of the screw head,\if they also make electrical connections| or
comnections providing earthing continuity. Sealing compound that softens on heating may also
be|used to provide security against loosening-but only for screw connections not subjecf to
torsion in normal use.

This requirement does not apply to scféws in the earthing circuit if at least two screws are uged
for|the connection or if an alternative*earthing circuit is provided.

Riets used for electrical confections or for connections providing earthing continuity shall[be
seg¢ured against loosening if*these connections are subject to torsion in normal use. A rivet
haying a non-circular shank or an appropriate notch may be used to secure against loosenjng
if these connections_are“subject to torsion in normal use.

NOTE 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 solid
insulation are adequate to withstand the electrical stresses to which the appliance is liable to
be subjected.

Compliance is checked by the requirements and tests of 29.1 to 29.3 that are carried 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.
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NOTE The requirements and tests are based on IEC 60664-1:2007 from which further information can be obtained.

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;

— |assembly of parts;

— |wear of basic insulation;

— |wear of functional insulation,

the impulse voltage test is not applicable and the clearances for rated impulse voltages of
1 500 V and above specified in Table 16 are increased by 0,5 mm.

Theé impulse voltage test is not applicable:

— |when the microenvironment is pollution degree 3; or
— |for basic insulation of class 0 appliances and class’0l appliances; or

— |to 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 114,— Rated impulse voltage

Rated voltage? Rated impulse voltage
\Y \Y
Overvoltage category

<50 330 500 800
> 50 and < 150 800 1500 2 500
1 150 and =300 1500 2500 4 000

NQTE Thewalues are based on the assumption that the appliance will not generate higher overvoltages than
thgse spegcified. If higher overvoltages are generated, the clearances have to be increased accordingly.

e - . . . . : ! vol
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Table 115 — Minimum clearances

Co

Pa
mo

Af
su

Th
co

NO

NO

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
2 500 1,5
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 not been adopted for
practical reasons, such as mass-production tolerances.

¢ This value is increased to 0,8 mm for pollution degree 3.

d  For tracks of printed circuit boards, this value is réduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

mpliance is checked by inspection and by measurement.

rts, such as hexagonal nuts that can be‘tightened to different positions during assembly, &
vable parts are placed in the most unfavourable position.

orce is applied to bare condugctors, other than those of heating elements, and accessi
rfaces to try to reduce clearances when making the measurement. The force is:

2 N, for bare conductors)

30 N, for accessible.surfaces.

b force is applied by means of test probe B of IEC 61032. Apertures are assumed to
ered by a piece of flat metal.

[E 2 Theway in which clearances are measured is specified in IEC 60664-1:2007.

[E_3,“Fhe procedure for assessing clearances is given in informative Annex L.

nd

ble

be

29.

T.T The clearances of basic insulation shall be sufficient to withstand the overvoliages
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:

— |Table 16 based on the rated impulse voltage;

— |Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring‘péak voltgge
expected to occur across it, if the frequency of the steady-state voltage oryrecurring pgak
voltage does not exceed 30 kHz;

— [Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltgge
expected to occur across it, if the frequency of the steady-state voltage or recurring pg¢ak
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test\of ‘Clause 14 may be appljed
insfead unless the microenvironment is pollution degree 3 or(the construction is such that the
disfances could be affected by wear, by distortion, by movemgnt of the parts or during assembly.

However, clearances are not specified if the appliahce complies with Clause 19 with fhe
functional insulation short-circuited.

Lag¢quered conductors of windings are considéered to be bare conductors. However, clearanges
at ¢rossover points are not measured.

The clearance between surfaces of PF€ heating elements may be reduced to 1 mm.
Compliance is checked by measureément and by a test if necessary.

2911.5 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 clearanges
for|basic insulation are-the largest values determined from:

— |Table 16 based on the rated impulse voltage;

— |Table F.7a,in*l[EC 60664-1:2007 based on the steady-state voltage or recurring peak voltgge
expectedito occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage.does not exceed 30 kHz;

— |Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltgge

expected to occur across it, if the frequency of the steady-state voltage or recurring pgak
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

ins

ulation.

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

sid
wh

Co

29

appropriate for the working voltage, taking into account the material group and the pollut
degree.

NOTE 1 The working voltage for parts connected to the neutral is the same as-for)parts connected to the line
this|is the working voltage for basic insulation.

Po

NO

Th
it ig

Co

NO

Pa
mo

Af
su

e of a transformer, clearances of functional insulation are based on the working volta
ch is used as the rated voltage in Table 15.

mpliance is checked by measurement.

2 Appliances shall be constructed so that creepage distances are ndt le€ss than thq

lution degree 2 applies unless:

precautions have been taken to protect the insulation, in which case pollution degre
applies;

the insulation is subjected to conductive pollutioh,’in which case pollution degree 3 appli
[E 2 An explanation of pollution degree is given in igformative Annex M.

b microenvironment is pollution degree.3 unless the insulation is enclosed or located so t
unlikely to be exposed to pollution during normal use of the appliance due to

condensation produced by the appliance;
the use of liquids and solids, such as ingredients, products or cleaning agents.

mpliance is checked byrmeasurement.

'E 3 The way in which-creepage distances are measured is specified in IEC 60664-1:2007.

rts such as hexagonal nuts that can be tightened to different positions during assembly, &
vable parts«are placed in the most unfavourable position.

orce is~applied to bare conductors, other than those of heating elements, and accessi

rfaces to try to reduce creepage distances when making the measurement. The force ig:

e,

se
on

and

"2
—_

hat

nd

ble

DN _for bor N PPN P
< TV, TUTN Uvdre vuUurriuuvvivro,

30 N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032.

The relationship between the material group and the comparative tracking index (CTI) values,

as

given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

material group I: 600 <CTI;

material group II: 400 < CTI < 600;
material group Illla: 175 < CTI < 400;
material group Illb: 100 < CTI < 175.
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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.

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 exceedsv30 kHz,
theg 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.

Exgept for pollution degree 1, if the test of Clause 14 has been used Ao check a particular
claarance, the corresponding creepage distance shall not be less”than the minimum
dimension specified for the clearance of Table 16.
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Table 116 — 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
s o0 0,18 0,6 0,89 1,2 1,9 1,7 1,9
125 0,28 0,75 1,05 1,5 1,9 2,1 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 1670 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
NQTE 1 Lacquered conductors of Windings are considered to be bare conductors, but creepage distances [for
bapic insulation in other than a double insulation construction need not be greater than the associated clearance
specified in Table 16 taking intdo account 29.1.1.
NQTE 2 For glass, cerami¢s and other inorganic insulating materials that do not track, creepage distances nged
nof be greater than the/associated clearance.
NQTE 3 Except for Circuits on the secondary side of an isolating transformer, the working voltage is considefed
to pe not less than-the rated voltage of the appliance.
NQTE 4 For_working voltages > 50 V and <630 V, if the voltage is not specified in the table, the values| of
cr¢epage 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 117 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb 1 1 llla/lib|®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1A 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ¢ 0,75 1,6 242 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 <.8%200 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
> 6300 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.
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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.

29
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29
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majterial and reinforced insulation of at least 3 layers.

29
ten
Clsg
16.

3 Supplementary insulation and reinforced insulation shall have adequate thickne
nave a sufficient number of layers, to withstand the electrical stresses that can be_expec
ing the use of the appliance.

mpliance is checked:

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulation’ consists of more th
one separate layer, other than natural mica or similar flaky matetial, or

for insulation, other than single layer internal wiring insulatien, by an assessment of
thermal quality of the material combined with an electric strength test, in accordance W
29.3.3 and for accessible parts of reinforced insulation consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the material according to 29.3.3 combined W
an electric strength test in accordance with 236, for each single layer internal win
insulation touching each other, or

periodic voltage having a frequency that@xceeds 30 kHz.
3.1 The thickness of the insulationsshall be at least:

1 mm for supplementary insulation;

2 mm for reinforced insulation.

3.2 Each layer of material shall withstand the electric strength test of 16.3
bplementary insulation. Supplementary insulation shall consist of at least 2 layers

3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h g
iperature ,0of"\50 K in excess of the maximum temperature rise measured during the tes
use 19.(At-the end of the period, the insulation is subjected to the electric strength tes
3 at thesconditioning temperature and also after it has cooled down to room temperatur

SS,
ted

an
the
ith
by
ith
ing

as specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to @ny

for
of

t a
of
of

o

Ift

pentemperature rise of the insulation measured during the tests of Clause 19 does not exce

ed

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 118 — 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

NO
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Ho

[E The values in Table 19 cover clearances through a possible hole in the insulation and align
60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance throughra possible hole is|
Sidered relevant because it is only stressed when the second electrode (human body) is present.

Resistance to heat and fire

uding connections, and parts of thermoplastic material proyiding supplementary insulat
reinforced insulation shall be sufficiently resistant to heat’if their deterioration could cat
appliance to fail to comply with this standard.

s requirement does not apply to:

the insulation or sheath of flexible cords ot:internal wiring;
those parts of coil formers that do not support or retain terminals in position;

parts of ceramic material.

mpliance is checked by subjecting the relevant part to the ball pressure test
[ 60695-10-2.

b test is carried out at(a,temperature of 40 °C + 2 °C plus the maximum temperature 1
ermined during the test of Clause 11, but it shall be at least:

75 °C + 2 °C, fok external parts;

125 °C + 2 °€,.for parts supporting live parts.

wever, forparts of thermoplastic material providing supplementary insulation or reinford

in
te
ris

ulation; the test is carried out at a temperature of 25 °C +2 °C plus the maxim
perature rise determined during the tests of Clause 19, if this is higher. The temperat

vith
not

1 External parts of non-metallic material, parts of insulating ‘material supporting live parts

on
se

of

ise

ed

um
lire

s.obtained during the tests of 19.4 and 19.5 are not taken into account provided that

the

tes

t 1s lerminaled by the operation of a non-self-resetting protective device and |

necessary to remove a cover or use a tool to reset it.

is

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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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be

ign

ited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

for attended appliances, 30.2.2 is applicable;
for unattended appliances, 30.2.3 is applicable.

Appliances for remote operation are considered to be appliances that are operated while
unattended and consequently they are subjected to the test of 30.2.3.
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- parts of the appliance that are connected to the supply mains during the charging-peri
2.3 applies.

" the base material of printed circuit boards, compliance is checked by the test.of 30.2.4.

b tests are carried out on parts of non-metallic material that have been‘\removed from
bliance. When the glow-wire test is carried out, the parts are placed inlthe same orientaf
they 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 st3
hove the part under examination in its entirety and test it separately”.

bse 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 0.2 to Figure 0.4
Fmative Annex O.

2.1 Parts of non-metallic material care subjected to the glow-wire test
[ 60695-2-11:2014, which is carried out at:650 °C. However, the glow-wire test is not carn
on parts of material classified as havihg a glow-wire flammability index (GWFI) accord|
EC 60695-2-12 of at least 550 °C.

he glow-wire flammability index~(GWFI) is not available for a sample with a thickness wif
,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearn
ferred value specified in {EC 60695-2-12 that is no thicker than the relevant part.

b glow-wire test is also not carried out on parts of material classified at least HB40 accord
EC 60695-11-10provided that the test sample used for the classification was no thicker th
relevant part of the appliance.

rts for which-the glow-wire test cannot be carried out, such as those made of soft or foa

m

sample-used for the classification being no thicker than the relevant part of the appliance.

terial, shall meet the requirements specified in ISO 9772 for material classified HBF, the {
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30.2.3 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and

30.

2.3.2. However, the tests are not applicable to:

parts supporting welded connections and parts within a distance of 3 mm of these

connections;

parts supporting connections in low-power circuits described in 19.11.1 and parts within a

distance of 3 mm of these connections;

soldered connections on printed circuit boards and parts within a distance of 3 mm of these

connections;
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connections on small components on printed circuit boards, such as diodes, transistors,

resistors, inductors, integrated circuits and capacitors not directly connected to the sup
mains, and parts within a distance of 3 mm of these connections.

ply

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.

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.
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b tip of the glow-wire should be applied to the part in the vicinity of the connection.

ere a non-metallic material is within a distance of 3 mm of a current-carrying connection,
shielded from the connection by a different material, the glow-wire test
[ 60695-2-11:2014 is carried out at the relevant temperature with the tip of\the glow-w
blied to the interposed shielding material with the shielded material in place and not dire
he shielded material.

vever, the glow-wire test of IEC 60695-2-11:2014 with a test sevefity-0of 850 °C is not carr
on parts of material classified as having a glow-wire flammahility index (GWFI) of at le
) °C according to IEC 60695-2-12.

he glow-wire flammability index (GWFI) is not available fer'a sample with a thickness wif
,1 mm of the relevant part, then the test sample shallthave a thickness equal to the near
ferred value specified in IEC 60695-2-12 that is no\thicker than the relevant part.

2.3.2 Parts of non-metallic material supporting connections, such as switch contacts 4
ilar contacts in other components and parts’ of non-metallic material within a distance
1m of such connections are subjected to-the glow-wire test of IEC 60695-2-11:2014.

b tip of the glow-wire should be applied to the part in the vicinity of the connection.

b test severity is:

750 °C, for connections that carry a current exceeding 0,2 A during normal operation;

650 °C, for other conneetions.

ere a non-metallicsmaterial is within a distance of 3 mm of a current-carrying connection,
shielded from ;~the connection by a different material, the glow-wire test
[ 60695-2-114%2074 is carried out at the relevant test severity with the tip of the glow-w
blied to the)ihterposed shielding material with the shielded material in place and not dire
he shielded material.

canried out on parts of material fulfilling both or either of the following classifications: |
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lwever, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is

a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;

e 775 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 675 °C, for other connections.
a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;

e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.
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If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

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:

— 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
test sample used for the classification was no thicker than the relevant part ofthe’appliance.

A d¢onsequential needle-flame test (NFT) in accordance with normative Annex'E is applied to
nom-metallic parts that encroach within the envelope of a vertical cylinder having a diametef of
20lmm and a height of 50 mm, placed above the centre of the connection’ zone and on top of
thg non-metallic parts that are supporting current-carrying connections, and parts of npn-
mejtallic material within a distance of 3 mm of such connections if these parts are those:

— |that withstood the glow-wire test of IEC 60695-2-11:2014(with a test severity of 750 °Q or
650 °C as appropriate, but that during the test produce ad{lame that persists for longer than
2s; or
— |that comprised material having a glow-wire flammability index (GWFI) of at least 750 °C| or
650 °C as appropriate; or

— |small parts, that comprised material having:a glow-wire flammability index (GWFI) of at
least 750 °C, or 650 °C as appropriate; or

— |small parts for which the needle-flamectest (NFT) of normative Annex E was applied; o
— |small parts for which a material classification of V-0 or V-1 was applied.

NOTE An example of the placement of the“vertical cylinder is shown in Figure 12.

However, the consequential neédle-flame test is not carried out on non-metallic parts, including
small parts, within the cylinder that are parts:

— |having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as approprigte;
or

— |comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample.tsed for the classification was no thicker than the relevant part of the appliance;
or

— |shielded-by a flame barrier that meets the needle-flame test (NFT) of normative Annex B or
that comprises material classified as V-0 or V-1 according to IEC 60695-11-10 provided that
the test sample used for the classification was no thicker than the relevant part of the
appiiance.

There shall be no battery in the area of the vertical cylinder used for the consequential needle
flame test, unless the battery is shielded by a barrier that meets the needle flame test of
normative Annex E or that comprises material classified as V-0 or V-1 according to
IEC 60695-11-10, provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.

30.2.4 The base material of printed circuit boards is subjected to the needle-flame test (NFT)
of 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.
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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;
— 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.

— |a base material classified as V-0 according to IEC 60695-11-10 or VTM-0 accordingl to
ISO 9773, provided that the test sample used for the classification was no thicker than the
printed circuit board.

31| Resistance to rusting

Fefrous parts, the rusting of which might cause the appliance to fail to comply‘\with this standgrd,
shall be adequately protected against rusting.

Unless otherwise specified in the relevant part 2, the appliance is~deemed to comply with fhe
requirement without testing.

32| Radiation, toxicity and similar hazards

32)1 Appliances shall not emit harmful radiation-or present a toxic or similar hazard dug to
thdir operation in normal use.

Unless otherwise specified in the relevant part 2, the appliance is deemed to comply with fhe
requirement without testing.

32J2 Appliances shall not present an optical radiation hazard due to their operation in norgnal
use.

This requirement does not-apply to lamps and lamp systems that comply with 24.1.10.
Compliance is checked\as follows with the appliance supplied at rated voltage.

Rapliation assessment is performed at or recalculated to 200 mm distance or at the fixed §ise
disfance indieated in the instructions for use, following the measurement procedure descrihed
in \EC 62471,2006.

If § lamp or lamp system is intended to illuminate objects, it shall be assessed at the QLS
asgessment distance which produces a luminance of 500 lux as described in I[EC 62471:2006.

The appliance shall comply with the exempt group classification requirements of
IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ).

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 [ircuit of Figure 4 of IEC 60990:2016

N

pccessible part
naccessible metal part
basic insulation
supplementary insulation

double insulation

o A WON

reinforced insulation

-n

igure 1 — Circuit diagram for leakage current measurement at operating temperatur
fof single-phase connection of class Il appliances and for parts of class Il constructi
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Key

NO
tot

I o IEC

circuit of Figure 4 of IEC 60990:2016

[E Forclass 0l appliances and class | appliances, C can be replaced by/a low impedance ammeter respon
he rated frequency of the appliance.

igure 2 — Circuit diagram for leakage current measurement at operating temperatur
for single-phase connection of othérjthan class Il appliances
or parts of class Ikconstruction

ng
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IEC
Key Connections and supplies
C | circuit of Figure 4 of IEC 60990:2016 L;, Loskss 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. Consequently,
alwgys connecting "C" to theNneutral conductor will ensure reproducibility of the test result regardless of the typp of
distfibution system (TN,/T\or IT) used by the test laboratory and will cover the most onerous condition likely tg be
encpuntered during nermal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperatu:l‘e
for three-phase with neutral class Il appliances and for parts of class Il constructio
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Key Connections and 'supplies
C | circuit of Figure 4 of IEC 60990:2016 L,, L,, Ly NNSupply voltage with neutral
1| accessible part PE protective earth conductor
2 | basic insulation Z \IT"system neutral to earth high impedance

NOTE 1 For class 0l appliances and class’I appliances, C can be replaced by a low impedance ammegter
responding to the rated frequency of the appliance.

NOTE 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Consequently,
alwgys connecting "C" to the neutral.conductor will ensure reproducibility of the test result regardless of the typg of
distfibution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely tq be
encpuntered during normal use of‘the appliance.

Fligure 4 — Circuitdiagram for leakage current measurement at operating temperature
for three-phase(with neutral appliances other than those of class Il or parts of class|I
construction
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IEC IEC

a) Example of a small part b) Example of a small part
O )"

c) Example of a part that is not a small part

IEC

Key
S purface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm_iyi"diameter respectively.

Figure 5 — Small part

° IEC

§ a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 W

D

A and B are points closest to the supply source where the maximum power delivered to external load does not excged
15 . These-are low-power points.

Poipts\A and B are separately short-circuited to C.

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, 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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Key
A insulating material
B spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

C loop
Figure 7 — Test finger nail
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Dimensions in millimetres

Key
pxis of oscillation
pscillating frame
counterweight

pample

pdjustable cdrrier plate

hdjustable bracket

@@ M m O O W »

oad

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

/

IEC IEC

Canstruction showing studs securely attached to the appliance

IEC IEC
Cagnstruction showing part of appliance of insuldting Construction showing one of the clamping membersl|is

material 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 gre
sefcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

v 0k 7
>

l//[ %

AN

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 part providing earthing continuity

2 part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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I:I Air
Solid insulation

IEC

Key

N

pccessible unearthed metal part
enclosure

pccessible earthed metal part

A WON

naccessible unearthed metal part

Thel live parts L, and L, are separated from:€ach other and partially surrounded by a plastic enclosure containing

apefrtures, partially by air and are in contaet with solid insulation. A piece of inaccessible metal is incorporated ingide
the [construction. There are two metal covers, one of which is earthed.

Type.of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforced insulation L.K
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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A IEC

connection zone
hon-metallic material
hon-metallic material

hon-metallic material

[E 1 The placement of the cylinder is shown with respect to example 1 in Figure O.5.

[E 2 If C flames for longer than 2s during the glow-wire test, then the cylinder is assumed to be located at
er boundary of C. Consequently parts B and D are subjected to the needle-flame test.

flames for longer than 2 s dufing the glow-wire test, then the cylinder is assumed to be located on top o
sequently, D is subjected to the needle-flame test.

[E 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C fl

onger than 2 s during the glow-wire test, the material used for B or C that is within the cylinder, represente
5 also subjected\to'the needle-flame test.

Figure 12 — Example of the placement of the cylinder

the

me
by
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+0,1
31,7 0

+0,1

Dimensions in millimetres

254 0

+0,1

571 0

s

| IEC

Figure 13 — Small parts cylinder
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cmax
PR
= ORC
: '
>0 cmax
PO SN
T - ORV
‘ '
T, T, T, T,
T
cell
IEC
Key
T, T, low temperature range
T, T, standard temperature range
T, T, high temperature range
ORC operating region (current)
lomdx maximum charging current
IR charging current
OR operating region (voltage)
embix upper limit charging voltage
Vv, charging voltage
cel cell surface temperature
Figure 14 = Example of a specified operating region
of a lithium-ion cell during charging
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Adhesive

P

fhermocouple wires 0,3 mm diameter to IEC 60584-1 Type K
handle arrangement permitting a contact force of 4 N+ 1 N
polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm

tinned copper disc: 5 mm diameter, 0,5 mm thick with a flat contact face

Figure 101 — Probe for measuring surface temperatures
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JEC

iquid inlet and associated tube

iquid outlet and associated tube

circuit of IEC 60990:2016, Figure 4

metal sieve

parthing terminal

body of the electrode-type liquid heater

Eeparation means

body of the appliance

pelector switch

Figure 102 — Circuit diagram for leakage current at operating

temperature for single-phase electrode-type liquid heater
with the equipotential bond connected to earth
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Key Connections and supplies
liquid inlet and associated tube L, Ly, Ly, N supply voltage with neutral
liquid outlet and associated tube PE protective earth conductor
circuit of 60990:2016, Figure 4 z |T system neutral to earth high impedance

metal sieve
earthing terminal
body of the electrode-type liquid heater

separation means

I @ M m O O @ >

body of the appliance

Figure 103 — Circuit diagram for leakage current at operating temperature for
three-phase electrode-type liquid-heater with the equipotential bond connected to earth
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Dimensions in millimetres

Key

pbowl

Figure 104 — Splash apparatus

IEC
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IEC

iquid inlet and associated tube

iquid outlet and associated tube

circuit of IEC 60990:2016, Figure 4

nlet guard

putlet guard

pbody of the electrode-type liquid heater
Eeparation means

body of the appliance

pelector switch

Figure 105 — Circuit diagram for single-phase electrode-type liquid heater in 22.117
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Key Connections and supplies
A liquid inlet and associated tube L, Ly, Ly, N supply voltage with neutral
B liquid outlet and associated tube PE profective earth conductor
C circuit of IEC 60990:2016, Figure 4 4 lF.system neutral to earth high impedan
D inlet guard
E outlet guard
F body of the electrode-type liquid heater
G separation means
H body of the appliance

selector switch

Figure 106 — Circuit diagram'for three-phase electrode-type liquid heater in 22.117



https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

- 164 — IEC 60335-2-75:2024 EXV © |[EC 2024

Annex A
(informative)

Routine tests

A.1 Overview

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a

pricmwm&mMmMﬁmamww
appliance after assembly but the manufacturer may perform the tests at an appropriate._st3

dufing production, provided that later manufacturing processes do not affect the resulis:

Co
tes

Th

mponents are not subjected to these tests if they have been previously subjected to rout
fts during their manufacture.

e manufacturer may use a different routine test procedure provided that the level of safet

equiivalent to that provided by the tests specified in this annex.

Th
ma
de
ina

pse tests are the minimum considered necessary to cover esséntial safety aspects. It is
nufacturer’s responsibility to decide if additional routine tests are necessary. It may
ermined from engineering considerations that some pf‘\the tests are impracticable
ppropriate and therefore need not be carried out.

If 4 product fails any of the tests, it is to be retested after rework or adjustment.

A.2 Earth continuity test

A qurrent of at least 10 A, derived from a“source having a no-load voltage not exceeding 1
(AC or DC), is passed between each of-the accessible earthed metal parts and for:

Th

Th

class 0l appliances, and for elass | appliances intended to be permanently connecteq
fixed wiring, the earthing terntinal;

other class I appliances:
e the earthing pin or earthing contact of the plug;

e the earthingpin of the appliance inlet.

p voltage drop. iS"measured and the resistance is calculated and shall not exceed for:

other<appliances, 0,1 Q.

appliances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply cord;

ete
ge

ne

the
be
or

to

=

p 'duration of the current flow is that required to enable the voltage drop to be measured.

A.3 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

Points of application

Test voltage

v

Class 0 appliances, Class 0l appliances, Class | Class lll appliances
appliances and Class Il appliances

Rated voltage

<150V > 150 V
Between live parts and
adcessible metal parts
separated from live parts
by
+ lbasic insulation only 800 1000 400.
* double or reinforced 2 000 2 500 ~
insulation @

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 class|
construction if the test is considered to be inappropriate.

It n
vo

Ins
of

considered to be a DC voltage.

No
ex(
leal

Th

cufirent exceeds the limit. The\high voltage transformer should be capable of maintaining

sp4

A4

Th
inc

NO
swi

nay be necessary for the appliance to be in operation during’the test to ensure that the f
fage is applied to all relevant insulation, for example, heatinig elements controlled by a re

tead of being subjected to an AC voltage, the insulation may be subjected to a DC volta
1,5 times the value shown in the table. An AC)woltage having a frequency up to 5 H3

breakdown shall occur. Breakdown is assimed to occur when the current in the test cir
eeds 5 mA. However, this limit may be'increased up to 30 mA for appliances with a h
kage current.

b circuit used for the test shotld incorporate a current sensing device that trips when

bcified voltage at the limiting current.

I  Functional test

p correct functioning of an appliance is checked by inspection or by an appropriate test if
prrect conpection or adjustment of components has safety implications.

[E Examples are verification of the correct direction of motor rotation and the appropriate operation of inter
chés.~This does not require testing of thermal controls or protective devices.

est

ge
is

buit
igh

the
the

the

ock
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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:

— battery-operated appliances and remote controls employing non-rechargeable batteries
X PN

Th

T
battery-operated appliances and remote controls employing batteries that
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.

p clause numbers in this Annex refer to the clause numbers in the main part of this stand

are

ard

that are modified or not applicable. Clauses that are additional to the clauses’in the main part
of {his standard are identified by adding the Annex letter with the numbefing starting at 1.

NO
con

NO

NO
mef
req

B.3
.

B.3
no
ba

[E 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See Figure B.1 e). When use
unction 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:
plus the part of the appliance containing the battery and the battery.charging circuitry (Figure B.1 b);

or

with the battery charging circuitry plus the separable battery and the part of the appliance performing
intended function (see Figure B.1 f).

bverview 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, o

lirements or those of the referenced battery)standard.
Terms and definitions

.1 Definitions relating/to physical characteristics

1.1
'mal operation
tery-operated appliances are operated under the following conditions:

for apphlances operated with detachable batteries or separable batteries that

its, intended function with a battery that is fully charged. The battery being the mode
type reference of the battery provided or indicated in the instructions;

i in

with the battery charging circuitry plus the part of the appliance containing the battery (see Figure B.1 ¢ anq d);

the

her

al-ion and newer chemistries can have characteristics and performance not fully contemplated by these

disconnected from the appliance for charging purposes, the appliance is operated to perfqrm

for appliances operated with integral batteries or separable batteries not disconnected

from the appliance for charging purposes, and that cannot perform their intended funct

ion

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 batter

ies

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.

.1 This subclause is not applicable.
.2 This subclause is not applicable.
.3 This subclause is not applicable.

.4 This subclause is not applicable.

.1 Before starting a test requiring a battery that is fully charged,) the battery shall be fylly
ch rged and then shall be disconnected from the charging sotirce and allowed to rest for at
least 2 h but no more than 6 h.

B.§.2 Whenever a rated voltage is specified, a batterythat is fully charged shall be useg.

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 such a
comnection is unlikely to occur due to the construction of the appliance.

B.§.3 Where it is specified in the requirements that the battery provided with or intended|for
theg appliance may be replaced with an-artificial source, that source shall consist of a DC power
supply or a specially constructed-‘battery, the output of each having the characterisiics
described in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

IEC 60335-2-75:2024 EXV © |[EC 2024

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type v A A Ah ¢
(Informative)
+10 % +0 % +25 % IEC
-259% 0% References ®
Fully- 05x] of | 20x1 _of | 300 % of capacity of
charged . SC . sC batteryprovided
Rechargeable battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
N@n-rechargeable
AAAC 1,5 3 10 0,5 LRO3
Nqn-rechargeable AAY | 1,5 5 15 1,0 LR6
Nqn-rechargeable CY 1,5 5 15 3,0 LR14
Nqn-rechargeable DY 1,5 6 20 10 LR20
N@n-rechargeable
PR3 (9 V) 9,0 0,6 6 0,5 6LR61
. 200 % ofcapacity of
0,5x1__of | 2,0x1__ of .
N@n-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
NOTE 1 I, limits are specified for those batteries likely to be replaced with others of the same type but|of

differing performance.

NQTE 2 The specified Ah values are based upon nominal 1 A discharge current with a 0,9 V/cell end-pf-
discharge voltage except for PP3 (9 V), which is based upon 0,1 A discharge current with a 0,9 V/cell end-pf-
discharge voltage.

NQTE 3 As used in this table, "provided" means either the battery that is provided with the appliance or, if rot
prpvided, the battery that is intended or specified 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 takpn
to ensure that self-heating of the resistance is managed to minimize the variability on the current during the
tests.

1

b | References are taken from\IEC 60086-1.

¢ | If the measured capacity.is less than 50 % of the capacity specified by the battery manufacturer, calculatipn
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
apphanee-

If more than one battery type can be used with the appliance, the appliance shall bé-marked
with the type reference of at least one of the battery types that can be used togethefwith either
thg symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If Tpliances use more than one battery, appliances shall be marked to indicate correct polarity
comnection of the batteries.

If relevant, the positive terminal shall be indicated by symbol IE€60417-5005 (2002-10) gnd
thg negative terminal by symbol IEC 60417-5006 (2002-10).

Ex@mples of acceptable marking of an appliance using three batteries are shown in Figure B.2.

Detachable batteries and separable batteries shalivbe marked with the:

— |name, trade mark or identification mark of‘the manufacturer or responsible vendor;

— |model or type reference;

— |IP number according to degree of pretection against ingress of water, other than IPX0.
Detachable batteries and separable batteries that are disconnected from the appliance |for
ch]rging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall aflso

be |marked with symbol IEC 60417-6413 (2019-05) and the model or type reference of the
baftery charger or with the-substance of the following:

Use only with <model or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separaple
battery that is disconnected from the appliance for charging, the battery shall be marked with
theg type reference of at least one of the battery chargers that can be used together with either
thg symbol SO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteriesthatareuserreptaceabteotherthangeneratpurposebatteries,sthattbemarked-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.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

7.6

- 170 - IEC 60335-2-75:2024 EXV © |[EC 2024

7.1
Fo
Ifi
giv

Th

Th

2

)

=

b instructions shall state the substance of the following:

[symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
[symbol IEC 60417-5006 minus; negative polarity
(2002-10)]

= [i)’/\m’t\)o"IFIEC 60417-6413 battery charger

D | (20U T9=0307]]

Instructions shall be provided with the appliance so that the appliance can be used saf¢ly.

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

is necessary to take precautions during user maintenance, -appropriate details shall|be
en.

This appliance is not intended for use by pefsons (including children) with reduged
physical, sensory or mental capabilities, or {ack of experience and knowledge, unlgss
they have been given supervision or instriiction 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.

instructions for appliances incorpatating batteries that are intended to be removed |for

charging or are intended to be replaced;by the user and that can be contained in the small pgrts

cyl

Fo

Th

applicable;

s)

=

nder in Figure 13 shall state the substance of the following:

the ‘battery type;
ot . o el Lof ' los:

WARNING: Keep out of-reach of children. Swallowing can lead to chemical burps,
perforation of soft tissue, and death. Severe burns can occur within 2 h of ingestipn.
Seek medical attention immediately.

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

instructions for battery-operated appliances shall contain the following information,|as

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.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 -171 -

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.

Theinstructions for battery-operated appliances incorporating batteries intended 1o |be
removed for charging or replaced by the user shall include, as applicable, the substance of [he
following:

— |rechargeable batteries are to be removed from the appliance before being charged;
— |different types of batteries or new and used batteries are not to be mixed;

— |exhausted batteries are to be removed from the appliance and safely disposed of;
— |if the appliance is to be stored unused for a long period, the batteries should be remove(;
— |do not use non-rechargeable batteries in place of rechargeablerbatteries;
— |do not use modified or damaged batteries.

The instructions for battery-operated appliances incorparating batteries intended to |be
removed for charging or replaced by the user shall include, as applicable, the followjng
information:

— |the battery type reference;

— |the orientation of the battery with regard to _polarity;

— |the method of replacing batteries including maintaining correct polarity.
The instructions for battery-operated appliances incorporating batteries that are intendedq to

be removed prior to disposal of the gppliance shall include details regarding their safe remoyval
and disposal.

The instructions for batterysoperated appliances that use detachable batteries and
separable batteries that(ane disconnected from the appliance for charging the battery shall
incTude the model or type reference of the battery charger to be used along with the substance
of fthe following:

WARNING*Use only with <model or type reference> battery charger.

If the symbol\for battery charger is used, its meaning shall be explained.

NOTE , Instructions can be marked on the appliance as long as they are visible in normal use.

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
101 This subclause is not applicable.

10J2 This subclause is not applicable.

11| Heating

11{1 Battery-operated appliances, their surroundings, andbatteries shall not attpin
exg¢essive temperatures in normal use.

Compliance is checked by determining the temperatureXrise of the various parts under fthe
conditions specified in B.11.1, 11.2, 11.3, 11.7, and 14,8.

11J4 This subclause is not applicable.
11J5 This subclause is not applicable.
11J6 This subclause is not applicable;

B.11.1 Battery-operated appliances are tested under the conditions of normal operatio

-~

Fof appliances operated~ with detachable batteries or separable batteries that hare
disconnected from the appliance for charging purposes, the appliance is operated until it|no
longer operates due todepletion of the battery. On the completion of the test, the deplefed
battery is immediately replaced with another battery that is fully charged, the battery bejng
thg model or type\reéference of the battery provided or indicated in the instructions. The test is
redeated until<the’ appliance no longer operates due to depletion of the battery or until the
temperaturelrises have stabilized to values not more than 5 K higher than the temperature riges
measured.at’the same locations during the first test, whichever occurs first.

Fof appliances incorporating integral batteries or separable batteries not disconnected from
theapptiance for charging purposes, and-that canmot performtheirinterded - functiorrwhite the
batteries are being charged, the appliance is operated continuously 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 until the minimum capacity of the battery as specified in Table B.1
has been delivered or until steady conditions are established, 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:

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

— |locking moving parts of other appliances.

If gn appliance has more than one motor, the test is carried out for each motor separately.

The test is conducted at both Isc (high) and I (low), if testing with the artificial source descrihed
in B.5.3.

The test is conducted:

— luntil the test sample achieves a steady condition, including returning to room temperature;
or

— |until 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 applidnce and its circuit diagram will reveal the fault conditions which hfave
to He simulated, so that testing can be limited*to those cases that may be expected to give the most unfavourable
resfilts.

Appbliances having a device with an off position obtained by electronic disconnection, of a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.114.

NOTE 2 For information‘on‘general guidance relating to the sequence of tests for the evaluation of electrgnic
cirdquits, reference is made to informative Annex Q. It is noted that in the parts 2 there may be additional or alternative
abnjormal operation tésts specified; these are not shown in the flow chart. For correct application of this standprd,
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 df a
minmiature-fuse-link complying with IEC 60127, the test of 19.12 is carried out. The appliagce
sh%// 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

— |not continue operating without requiring manual intervention to restart from the same
operating cycle point reached before the battery supply was interrupted; or

— |not continue operating without requiring manual intervention to restart from the, part of fhe
cycle selected by the user.

19{13 During the tests, the appliance shall not emit flames, molten metal, -or’ poisonous| or
ignlitable gas in hazardous amounts and temperature rises shall not exceed the values shawn
in Table 9. No explosion or ignition of the battery shall occur during or aftér the test.

Venting of the cells is permitted provided that they have not venteédyby any means other than
thrpugh their vents.

NOTE 1 Gas vented from cells is not considered to be poisonous or ignitable in hazardous amounts.

After the tests, and when the appliance has cooled to approximately room temperature,
compliance with B.22.3 and B.22.5 shall not be impaifed 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

Wpoden supports, walls, ceiling and floorof the test corner and wooden

capinets 2 150

a2 | For motor-operated appliances; these temperature rises are not determined.

Fof appliances which*are immersed in or filled with conducting liquid in normal use, fhe
appliance is immersed in or filled with water for 24 h before the test of B.22.5 is carried out

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

Appliarices 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 user is unlikely to occur due to the construction of the appliance.

B.19.2 For battery-operated appliances with provision for multiple batteries, one of.more of
the batteries shall be reversed and the appliance shall be operated, if reversal by 'the user of
battery polarity is allowed by the construction.

B.19.3 For battery-operated appliances with motor(s), the terminals of éach motor are sHort
cir¢uited one at a time, where the resistance of the short-circuit does, not exceed 10 mQ gnd
with the appliance operating under the conditions of Clause 11. The'test is conducted upntil
stelady conditions are achieved, including returning to room température or until a time pefiod
of @t least 3 h has elapsed.

B.19.4 Appliances incorporating batteries that use metal-iohchemistries are tested as follgws.

The test is conducted with all the cells of the battery fully charged and, for batterfes
comsisting of more than one cell, one cell fullyydischarged on a detachable battery| or
separable battery connected to the appliance. 0r on an appliance containing an integral
battery.

The main discharge connections of the battery are shorted with a resistance not to excged
10lmQ. The test is conducted until a-non-self-resetting protection device operates or|an
intentionally weak part becomes pefmanently open-circuited or until the test sample retufns
to room temperature.

NOTE The main discharge connections for separable batteries or detachable batteries are the battery terminfals.
For|an integral battery, this is the,output connection closest to the cells including their control circuitry.

B.19.5 The battery-operated appliance and any cords except supply cords, as appropriate,
arg tested with the bBattery connected, under the following fault conditions applied one at a time:

— |any cord provided between the battery-operated appliance and a separable battery shall
be short-Circuited 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
aid(of*a tool, and having terminals that can be short-circuited by a thin straight bar, fhe
términals 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 capagity
lesls 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

b) |a volume of air of the amount specified in Table B.3 shall be .Jnjected 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 ¢he 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

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 |[EC 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 necessary, the blows are also applied to handles, levers, knobs and similar parts and to sighal
lamps and their covers but only if the lamps or covers protrude from theyenclosure 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.

WHhen applying the release cone to the guard of a visibly glowing heating element, fhe
hammer head passing through the guard shall not strike the heating element.

If there is doubt as to whether a defect has a@ccurred by the application of test Ehb| of
IECQ 60068-2-75, this defect is neglected and the.group of three blows is applied to the same
plaice on a new sample which shall then withstand the test.

Hapd-held battery-operated appliances ‘shall also be subjected to test free-fall — procedpre
1, of IEC 60068-2-31. They shall be .dropped three times from a height of 1 m onto a concrgte
sufface. The sample shall be positioned to vary the point of impact. Batteries shall be fylly
charged prior to the test. Hand<held battery-operated appliances employing detachabple
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 fhe
outside of the appliance. enclosure or explode and shall meet the requirements of Clause PO,
Claguse 29, B.22.3(gnd B.22.5 where short circuit of functional insulation will impgair
compliance with this standard.

Damage to,théfinish, small dents that do not reduce clearances or creepage distances bejow
thg valuesspecified in Clause 29, and small chips that do not adversely affect protection against
acgess( to- parts requiring protection against simultaneous contact according to B.22.3 are
ignjored.

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 goncrete surface. The battery shall be positioned to vary the point of impact. Batteries shall
be|fully charged prior to the test.

After the tests, visual inspection shall show there is no damage to the battery and,the battery
shall not catch fire, leak fluid that is visible from the outside of the battery enclosure or explade
and shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 whete short cir¢uit
of functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or creepage distances below
thg values specified in Clause 29, and small chips that do not adversely affect protection against
acgess to parts requiring protection against simultaneous contact according to B.22.4 are
ignored.

If 4 decorative cover is protected by an inner cover, fracture of the decorative cover is ignofed
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and simjlar
malterials are ignored.

Fof 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 fthe
voltage measured immediately.prior to the tests;

— |cells 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
molyving parts shallkbe fixed in a reliable manner and withstand the mechanical stress occurrjng
dufing normalfuse. Snap-in devices used for fixing such parts shall have an obvious locked
position. Thedixing properties of snap-in devices used in parts that are likely to be remoyed
dutling 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 eiffeclively prevenied unless such maierial 1S 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.

22.

22.

22.

22.

26 This subclause is not applicable.
27 This subclause is not applicable.
28 This subclause is not applicable.
29 This subclause is not applicable.

30 This subclause is not applicable.

22
22
22
liqy
ca
in

wo
22
22
22
22

B.2

conmnections) shall not employ appliance couplers according to IEC 60320 (all parts)

IE(

Us

31 This subclause is not applicable.

32 This subclause is not applicable.

ids that are in contact with accessible metal parts shall not be in direct’contact with curr|

ulation only or with other current carrying parts such that compliancewith B.22.3 and B.2
ld be impaired.

34 This subclause is not applicable.
35 This subclause is not applicable.
36 This subclause is not applicable.

37 This subclause is not applicable.

[ 60309-2.

br accessible interfaces between elements of a battery system (not mains connectio

33 Conductive liquids that are or may become accessible in normal use and conductive

ent

rying parts or unearthed metal parts that are separated from current carrying parts by basic

P.4

2.1 User accessible interfaces between elements of a battery system (not malins

or

ns)

shall not employ connectors. of the following types unless the battery system is adequately

prg

Co

against use-of an incorrect supply, by the following test.

Th

tected against the use of an incorrect supply:

barrel connectors'with outside diameters of 6,5 mm or less;

concentric connectors with a diameter of 3,5 mm or less according to IEC 60603-11.

mpliance-[s.Checked by inspection, measurement and for determining adequacy of protect

jon

bymating connector shall be supplied by a:

5 V 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 56 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.

Bfﬂwmmwwmmmﬁaum 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 for DC or 0,7 mA peak for)when ripple
exceeds 10 %.

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, fhe
appliance being in every possible position except that appliances.mormally used on the flpor
andl having a mass exceeding 40 kg are not tilted. The test probeyis applied through openings
to any depth that the probe will permit and is rotated or angled(before, during and after insertjon
to any position. If the opening does not allow the entry of thé probe, the force on the probég in
thg straight position is increased to 20 N when probe B is:used or 10 N when probe 18 is usgd.
If the probe then enters the opening, the test is repeated-with the probe in the angled positipn.

During the tests with test probe B, all detachablé parts are removed except lamps locafed
behind a detachable cover are not removed, However, during insertion or removal of lamps
which are located behind a detachable coyer, protection against simultaneous contact with
pafts having a voltage between them exceéding 42,4 V shall be ensured.

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

However, test probe 18 is not.applied to appliances for commercial use unless they are intended
to be installed in an area open to the public.

It shall not be possibfeto touch two or more conductive parts of opposite polarity with the probes
if the voltage betwegh them exceeds 42,4 V and the current between them exceeds 2 mA |for
DQ or 0,7 mA péak for when ripple exceeds 10 %.

The current.is measured using the circuit in Figure 4 of IEC 60990:2016.

Testprobe 18 and test proble 19 of IEC 61032 are only applied in the user area.

For parts of appliances intended to be installed in areas open to the public, other than
appliances of the supervised type, 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
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.
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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
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 unlg¢ss
thgy 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 probes
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.
Test probe 18 and test proble 19 of IEC 61032 are only applied in the user area.

Fof parts of appliances intended to be installed)in areas open to the public, other than
appliances of the supervised type, situated-not more than 850 mm above the floor after
installation or in normal use, in addition to thetuse of test probe 18, test probe 19 of IEC 61032
is also applied wherever test probe 18 is used and with the same test conditions used for fest
prdbe 18.

B.22.5 Insulating materials providing.protection against simultaneous contact with two or mpre
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 parts exceeds 2 mA for DC or 0,7 mA peak for when
ripple 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
700 V, (whichever is greater, in accordance with IEC 61180. The test voltage is applied|on
oppasing sides of the insulating material.

NOTE 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 protection
against simultaneous contact with two or more conductive parts.

The high-voltage source used for the test is to be capable of supplying a short circuit current |

between the output terminals after the output voltage has been adjusted to the appropriate test
voltage. The overload release of the circuit is not to be operated by any current below the
tripping current I.. The values of I and I, are 200 mA and 100 mA, respectively.

No breakdown shall occur during the test.
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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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shall withstand, without excessive wear or othertharmful effect, the mechanical, electrical,
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tested as part of the appliance according to this standard!
1.1 This subclause is not applicable.

1.3 Switches in battery-operated appliances shall have adequate breaking capacity 2

rmal stresses occurring in the battery-operated appliance.

b relevant standard for switches is, HEC 61058-1-1:2016 for mechanical switches &
[ 61058-1-2:2016 for electronic _switches. The number of cycles declared for 7.4
[ 61058-1:2016 shall be at least~10 000 under the load conditions encountered in
bliance, this being the declared specific load according to 7.2.5 of IEC 61058-1:2016. If
tch makes and breaks a leckéd rotor current, the number of cycles declared for 7.4.9
[ 61058-1:2016 shall be at\least 50 under the load conditions encountered in the applian
b being the declared specific load according to 7.2.5 of IEC 61058-1:2016.

p declared numberof operating cycles is only applicable for switches required for compliar
h this standard|

ess switches have been previously tested to and found to comply with IEC 61058-1-1:2(
IEC 610568-1-2:2016 for the number of cycles declared, compliance is checked by
owing.tests conducted on separate samples:

Internal wiring
3 Instead of the electric strength test of 16.3, battery-operated appliances shall.comply
h B.22.3.
5 For battery-operated appliances compliance is checked by the test,6fB.22.5.
Components
1 Batteries are not required to comply with IEC 62133-1:2047or IEC 62133-2:2017. They

nd
nd

nd
of
the
the
of

jice

16
the

50 cycles of making and breaking the locked motor current if any encountered in

he

battery-operated appliance incorporating a battery that is fully charged. Each "on" period

having a duration of not more than 0,5 s and each "off" period having a duration of at le
10 s;

ast

10 000 cycles of making and breaking the current encountered in a battery-operated
appliance incorporating a battery that is fully charged with no additional mechanical load.

The switch is actuated at a uniform rate of 30 cycles per minute.

The switch shall complete the required cycles of operation and shall have no electrical or

me

chanical 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.
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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.

25 Supply connection and external flexible cords

25)9 The requirement also applies to interconnection cords of battery-operated applianges.

25114 The requirement also applies to interconnection cords of battery-operated
appliances.

2515 The requirement also applies to interconnection cords of,<battery-operated
appliances.

B.25.1 Insulated conductors of interconnection cords of battery-operated appliances shall
comply with the requirements for internal wiring and shall be provided'with at least 0,5 mm thick
oufler 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 cprd
comnecting a separable battery shall be so [ecated or shielded that there is no risk of incorrect
comnection.

Compliance is checked by inspection.

27| Provision for earthing

2711 The battery-operated appliance shall have no provision for a protective earth but may
incprporate 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 account
thg rated impulse voltage. For battery-operated appliances, the rated impulse voltage shall
be|500"V for working voltages less than 50 V and 1 500 V for all other working voltag_’Ls.
However, if the construction, including between parts of opposite polarity for connecting the
battery, is such that the distances could be affected by wear, by distortion, by movement of the
parts or during assembly, the clearances for rated impulse voltages of 1 500 V are increased
by 0,5 mm and the impulse voltage test is not applicable.

NOTE The procedure for assessing clearances is given in informative Annex L.

B.29.1.1 For parts requiring protection against simultaneous contact according to B.22.3 and
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.
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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.

Compliance is checked by measurement.

NOJ

30( Resistance to heat and fire

30J1 External parts of non-metallic material, the deterioration of which might'cause fhe
battery-operated appliance, separable battery or detachable battery to fail lto comply with
thig annex, shall be sufficiently resistant to heat.

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 mormative Annex B when operated pn
battery power

IEC

b Detachable power supply part:

Tested to main part of standard with and without the
CA appliance connected

Complete appliance:

Tested to main part of standard while operated by |or

@ charged by mains or renewable energy source
S — PS |.....
Appliance functional part:
Tested to normative Annex B when operated pn
IEC battery power
c)

Detachable power supply part:
CA

Tested to main part of standard with and without the
appliance connected

(ﬂA/ Complete appliance:
—_—ipe (AN e Tested to main part of standard while operated by or
S PS .
charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated on
battery power
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d)

CA

“ ...

- 185 —

Detachable power supply part:

Tested to main part of standard with and without the
appliance connected

Complete appliance:

Tested to main part of standard while operated by or
charged by mains or renewable energy source

f)

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (7 of 2)

S=—iBC { i

[ ——

CA

CA

IEC

CA

[0))

—4q ps [cc] |-

Apptancefunctiomatpart:

Tested to normative Annex B when operated pn
battery power

Battery charger:

Tested fo)IEC 60335-2-29
Detachable battery:

Tested to normative Annex B
Complete appliance:

Tested to normative Annex B when operated pn
battery power with detachable battery attached

Detachable power supply part:

Tested to main part of standard with and without the
battery connected

Separable battery:
Tested to normative Annex B

Complete appliance:

nnnnnn 13 £ tandard
&af

IEC

Tested—to—mair—part—ef—standard—whie—operated—by
mains or renewable energy source while the battery
is being charged:

Appliance functional part:
Tested to normative Annex B when operated on

battery power with separable battery attached but
detached from detachable power supply part:
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complete appliance CcC charge circuitry

appliance functional part PS detachable power supply part
battery BC battery charger

supply detachable connection
detachable battery ——-- non-detachable connection

Figure B.1 (2 of 2)

IEC

Figure B.2 — Examples of correct @olarity connection marking
representing three batteries
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Annex C
(normative)

Ageing test on motors

This annex is applicable when there is doubt with regard to the temperature classification of the

ins

Th

Th

andl the stator winding, this current being such that the temperature_of the relevant winding

eq
25

cofresponding total time during which the current is passed.iS/indicated in the table.

Th
wh
ins
50

ulation of a motor winding, for example:

if the temperature rise of the motor winding exceeds the values specified in Table 3;

whnen well-known msulating materials are usea in an unconventional way,

when combinations of materials of different temperature classes are used at a temperat
higher than that allowed for the lowest class;

motors having integral core insulation.

s test is carried out on six samples of the motor.

b rotor of each motor is locked and a current is passed individuallythrough the rotor wind|

hal to the maximum temperature rise measured during the testof Clause 11, increased
K. This temperature is further increased by one of the values chosen from Table C.1. 1

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 +3 0,25p
30 #38 0,125 p

NOTE . The temperature increase chosen is selected by
the manufacturer.

@ “pis 8 000 unless otherwise specified in the relevant

part 2.

b total time is\divided into four equal periods, each being followed by a period of 48 h dur
fch the miotor is subjected to the humidity test of 15.3. After the final humidity test,
L/lation\shall withstand the electric strength test of 16.3, but with the test voltage reduced
% of-the value specified.

Aft

when materials are used for which sufficient experience is not available, for]instancqg i

ing
) is

he

ing
the
to

peréach of the four periods and before the subsequent humidity test, the leakage curren

of

the insulating system is measured as specified in 13.2, any component not forming part of the

ins

ulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength

tes

t.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors

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:

— |locking the rotor of appliances for which the locked rotor torque is smaller than the fullJq
torque;

— |locking moving parts of other appliances.
The duration of the test is as follows:

— |motors having self-resetting thermal motor protectors are operated for-300 cycles or for 7
whichever occurs first, unless they are likely to be permanently subjected to the sup
voltage, in which case the duration is 432 h;

— |motors having non-self-resetting thermal motor protectors aré operated for 30 cycles,
thermal motor protector being reset as soon as possible after'each operation, but in not /¢
than 30 s.

ad

D h,
ply

the
bSS

During the test, temperatures shall not exceed the values specified in 19.7 and the appliafnce

shall comply with 19.13.
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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.

Re

Th

9.2

Th
shq

9.3

Mo
Th
Ad

Ifg

9.4 Number of test specimens

Re

Th

maly be rep€ated on two additional specimens, both of which shall then withstand the test.

1

El lication i

placement:

b duration of application of the test flame is 30 s + 1 s.

Test procedure

Position of test specimen

dification:

b specimen is arranged so that the flame can be applied\t6 a vertical or horizontal edge
wn in the examples of Figure 2.

Application of needle-flame

dification:
p first paragraph does not apply.
Hition:

ossible, the flame is applied-at least 10 mm from a corner.

placement:

p test is carried out on one specimen. If the specimen does not withstand the test, the

Evaluation of test results

as

est

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.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

-190 - IEC 60335-2-75:2024 EXV © |[EC 2024

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 Terms and definitions

1.8.3 This subclause is applicable.

Cc

dss X capacitors are tested according to subclass X2.
1.8.4 This subclause is applicable.

C

gdss Y capacitors are tested according to subclass Y2.

1.4 Marking

Items a) and b) of this subclause are applicable.

3.j Approval testing
3.4.3.2 Tests
Table 3 is applicable as follows:

— |group 0: Subclauses 4.1, 4.2.1 and 4.2.5;
— |group 1A: Subclause 4.1.1;

— |group 2: Subclause 4.12;

— |group 3: Subclauses 4.13 ahd 4.14;

— |group 6: Subclause 4.17;

— |group 7: Subclause.4.18.

4.1 Visual examination and check of dimensions

This subclausétis applicable.

4.2 Electrical tests

4.2.1.<{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).
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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.

417 Passive flammability test

This subclause is applicable.

4.18 Active flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers
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 [Marking and instructions

7.1 Transformers for specific use shall be marked with the:

— |name, trademark or identification mark of the manufacturer or responsible~vendor;

— |model or type reference.

NOTE The definition of transformers for specific use is given in IEC 61558-1:2017!

17| Overload protection of transformers and associated’circuits
Fall-safe transformers shall comply with Subclause 15.5 6f [EC 61558-1:2017.
NOTE This test is carried out on three transformers.

22| Construction

Supclauses 19.1 and 19.1.2 of IEC 61558<2-6:2009 are applicable.

c

29| Clearances, creepage distances and solid insulation

2911, 29.2 and 29.3 The (distances specified in Table 20, Table 21 and Table 22| of
IEC 61558-1:2017 apply.

For insulated winding wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there g@re
no |requirements for-clearances or creepage distances. In addition, for windings providjng
reipforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:2017
arg not assessed.

safety isolating transformers subjected to periodic voltages with a frequency exceedjng
kHz,~the clearances, creepage distances and solid insulation values specmed |n

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.

Be

Swi
the
ref

13

NO

15

Su

Su

Su
out

17

Co

Fo
is

SwW
at

ore being tested, switches are operated 20 times without load.

Marking and documentation

itches are not required to be marked. However, a switch that can be tested separately fr
appliance shall be marked with the manufacturer's name or trademark and the ty
brence.

Mechanism
[E The tests can be carried out on a separate sample.
Insulation resistance and dielectric strength
bclause 15.1 is not applicable.
bclause 15.2 is not applicable.

bclause 15.3 is applicable for full disconnection and micro-disconnection. This test is carr
immediately after the humidity-test of Subclause 15.3 of IEC 60335-1.

Endurance
mpliance is checkéd\on three separate appliances or switches.

17.5.4 of IEC_61058-1-1:2016, the number of cycles of actuation declared according to
0 000 unless otherwise specified in Subclause 24.1.3 of IEC 60335-1.

itchesNintended for operation under no load and which can be operated only with the aid

pe

ed

of

bal.are not subjected to the tests. This applies also for such switches operated by hand

are

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable.

| interlocked so that they cannot be operated under load. However, switches without #h
interlock are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operation.

hat
is

The ambient

temperature during the test is that occurring in the appliance during the test of Clause 11 in
IEC 60335-1, as specified in footnote b of Table 3.

At the end of the tests, the temperature rise of the terminals shall not have increased by more
than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 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

tha

t is inadequate for the rated voltage of the appliance.

Th
th
are

8.1

11

11
risg

11
ma

16

16
to

19
19

Ap

1.19.1 The-appliance is operated at rated voltage with each of the following fault condition

clause numbers in this Annex refer to the clause numbers in the main part of this stand
t are modified. Clauses that are additional to the clauses in the main part of this stand
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

3 The temperature rise of the body of the motor is determined instead of the temperat
b of the windings.

8 The temperature rise of the body of the moteF, where it is in contact with insulaf
terial, shall not exceed the values shown in Table'3 for the relevant insulating material.

Leakage current and electric strength

3 The insulation between live parts.'of the motor and its other metal parts is not subjec
his test.

Abnormal operation
1 The tests of 19.7.to 19.9 are not carried out.

bliances are alsoySubjected to the test of 1.19.1.

short eircuit of the terminals of the motor, including any capacitor incorporated in the mg
citeuit;

ard
ard

lire

ing

fed

S!

tor

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
simulated as shown in Figure I.1.

22

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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Compliance is checked by the tests specified for double insulation and reinforced insulation.

ol

A

?
|
[
|
|
|
|
|
[
[
|
s

|

|

|

|

;
T
 —

T
.

IEC IEG.

a) Parallel circuit b) Series circuit
Key
— original connection

——} short-circuit

H

open circuit
short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

o 0O - >

open circuit of the parallel resistor

Figure 1.1 — Simulation of-faults
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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 aretested.

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

Seyerity 1 is specified, the number of cycles is 5.

5.7.5.2 Additional conditioning with respect to.electromigration

The test duration is 10 days.

5.9 Additional tests

This subclause is not applicable.
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Annex K
(informative)

Overvoltage categories

The following information on overvoltage categories is extracted from IEC 60664-1:2007.

Overvoltage category is a numeral defining a transient overvoltage condition.

Eqbipment of overvoltage category |V is for use at the origin of the installation.

NO

Eq
the

NO
per

Eq

NO

[E 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment:

Lipment of overvoltage category Il is equipment in fixed installations and forcases wh
reliability and the availability of the equipment is subject to special requirements.

manent connection to the fixed installation.

E 3 Examples of such equipment are appliances, portable tools and‘other household and similar loads.

If
ov

Eq
arg

uch equipment is subjected to special requirements with regard to reliability and availabil
rvoltage category Il applies.

Lipment of overvoltage category | is equipment for connection to circuits in which measu
taken to limit transient overvoltages to an appropriately low level.

24

[E 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use yith

lipment of overvoltage category |l is energy consuming equipment to be supplied from the
fixed installation.

—

yv

res
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Annex L
(informative)

Guidance for the measurement of clearances
and creepage distances

L.1 When measuring clearances, the following applies.

The rated voltage and overvoltage category are determined (see informative Annex K).

NOTE 1 In general, appliances are in overvoltage category Il.

The rated impulse voltage is determined from Table 15.

If gollution degree 3 is applicable, or if the appliance is class 0 or class 01, the elearances|for
basgic insulation and functional insulation are measured and compared-with the valdes
specified in Table 16. For other cases, the impulse voltage test may be catried out if the rigidlity
requirements of 29.1 are met, otherwise the values specified in Table~16 apply. However, |for
functional insulation that is subjected to a steady-state voltage ormiecurring peak voltage with
a frequency not exceeding 30 kHz, the clearances are also ,0obtained from Table F.73 in
IEC 60664-1:2007 or if the frequency exceeds 30 kHz, Clause*4 in IEC 60664-4:2005. The
larger of the values so obtained is applied if they exceed the values specified in Table 16.

Clgarances of supplementary insulation and reinforced insulation are measured and
compared with the values specified in Table 16.

NOTE 2 Special considerations apply for clearances subjécted to higher working voltages than rated voltgge.
For|these 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
Qvyervoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation es Functional
insulation
Bpsic Terminals of tubular
: . Class I, II, lll Class 0, 0l ?
E?zilg?g(r’trs‘) [}-appliances appliances shee;}tlr:;ief;?:tmg
(pollution degree 1)
| Largest
I | [ applicable
oItn;%uestZst Minimum value
Clatse 14) ?Ei,’a’}ge) Clausodof
| IEC 60664-4:2005
No | Pollution Table F.7a of
degree 3 IEC 60664-1:2007
applicable ?
Yes
Table 16
or impulse
voltage test
(Clause 14)
[

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.

The creepage distances of functional insulation are measured and compared with the-valdies
spgcified 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
values 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
or Table:2 in
IEC.60664-4:2005
as\applicable)

working voltages
> 30 kHz in
Table 2 of

IEC 60664-4:2005)

Impulse
voltage test
on clearance

Clearance
from\Table 16

Pollution Rollution
degree 2,3 degree 1
[
Clearance
from Table 16

Creepage
distance

Figure L.2 — Sequence for the determination of creepage distances

IEC

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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IEC
Key
Dimension a positive bare part distance to the external surface represented by foil strétched across the openings
Dimension b negative bare part distance to the external surface represented by foil, Stretched across the openings

a+|b sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances
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Annex M
(informative)

Pollution degree

The following information on pollution degrees is extracted from IEC 60664-1:2007.
e Pollution
The_microenvironment determines the effect of pollution on the insulation. The macro-

enyironment, however, has to be taken into account when considering the microenvironment.

wod

bele

pollutants itself.

ns may be provided to reduce pollution at the insulation under consideration by ‘effective

of enclosures, encapsulation or hermetic sealing. Such means to reduce polldtion may pot

ffective when the equipment is subjected to condensation or if, in normal use; it generates

Small clearances can be bridged completely by solid particles, dust and“water and therefpre

minimum clearances are specified where pollution may be present in-{he microenvironment.

NOTE 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated wdter,

SOO[,

metal or carbon dust is inherently conductive.

NOTE 2 Conductive pollution by ionized gases and metallic depositioris oecur only in specific instances, for exanple

in afc chambers of switchgear or controlgear and is not covered by IEC 60664-1:2007.

e |Degrees of pollution in the microenvironment

Fo

the purpose of evaluating creepage distances, the following four degrees of pollution in
thg microenvironment are established:

— |pollution degree 1: no pollution or only dry, non-conductive pollution occurs. The pollutjon

has no influence;

— |pollution degree 2: only non-eonductive pollution occurs, except that occasionally a

temporary conductivity caused by condensation is to be expected;

— |pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs that

becomes conductive dueto condensation that is to be expected,;

— |pollution degree 4:.the pollution generates persistent conductivity caused by conducfive

NOTE 3 Pollution degree 4 is not applicable to appliances.

dust or by rain or-snow.
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Annex N
(normative)

Proof tracking test

The proof tracking test is carried out in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 with some of the clauses of IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 being modified as follows.

7.3
Te
10

10

Mo
Th
Th
the
inc

10
Ad

Th
of

5t solution A is used.

p proof voltage is 100 V, 175V, 250 V, 400 V or 600 V. as appropriate.

Test apparatus

Test solutions

Determination of proof tracking index (PTI)

1 Procedure

dification:

p test is carried out on five specimens.

case of doubt, a material is considered to have a PTI of the specified value if it withstands

test at a voltage equal to the proof voltage reduced by 25 V, the number of drops be
reased to 100.

2 Report
Hition:

b report shall state if the_PTI value was based on a test using 100 drops with a test volte
PTI-25) V.

ing

ge
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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.

No

External parts Thermoplastic Insulating Other parts
of hon metallic material forming material
material supplementary supporting
insulation or live parts
reinforced insulation
Ball pressure test at the
higher of
40°C + ATin Clause 11, No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Ball pressure test
at the higher of
75 °C,
40°C + AT
in Clause 11

25 °C + AT in Clause 192

Yes

Thermoplastic
material forming
reinforced
insulation

a8 T is not taken into account if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resetf
protective deyice-requiring the use of a tool or removal of a cover to reset it.

Yes

Ball pressuretest
at the highest of
75%C,

40 AC + AT
in'Clause 11,
25°C + AT

in Clause 192

Ball pressure test
at the higher of
125 °C,

40 °C + AT
in Clause 11

Ball pressure test
at the highest of
125 °C,

40 °C + AT
in Clause 11,
25°C + AT

in Clause 192

Figure 0.1 — Tests for resistance to heat

EC

ing
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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
|
|
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
carrying > 0,5 A and
parts within 3 mm

For connections

carrying <0,5 A and Other parts
parts within 3 mm

Spall parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, o l - ot l -
GWFI of ?t test f‘t of at least of at least test f‘t GWEFI of §t ow-wire aterial 1
least 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 gr
4r NFT or to or NFT or to 550 °C HBF as
b¢ at least V-1 be at least V-1 appropriate
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

| No tests |

| ]
1 1
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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A IEC

"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.

Sqme examples:
B
\
]
\ i
x
-— | /
f-—
A
IEC
a) Example 1
B
D T \
C \
- [ /
|—
" IEC
b)\. Example 2
B
\ \
C
D \ x
\
-] | /
[ |——
A
IEC
c) Example 3
B
D T
C \ A
i 7 s
\i
- | /
I j——
A IEC

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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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

Consequential test

In unattended appliances, B is also subjected to the needle-flame if C produces a flame that persists for longer {

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"

han



https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024 - 209 -

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
having a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

NO
spe

Th
arg
1EC
the

Th

[E Tropical climates are characterized by high humidity and high ambient temperatures with little variation
Cified in IEC 60721-2-1.

by may also be applied to class | appliances having a rated voltage exceeding“150 V t

intended to be used in countries having a tropical climate and that are marked with sym
[ 60417-6332 (2015-06), if they are liable to be connected to a supply mains’that exclug
protective earthing conductor due to deficiencies in the fixed wiring system.

p clause numbers in this Annex refer to the clause numbers in themmain part of this stand

that are modified.

5.7

7.1

7.6

7.1
de

Th

General conditions for the tests

The ambient temperature for the tests of Clauses ,1+and 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

2 The instructions shall state that the appliance is to be supplied through a residual curr
ice (RCD)\having a rated residual operating current not exceeding 30 mA.

b instructions shall state the substance of the following:

as

hat
bol
es

ard

This annliance-is cansideredto be-stitahle for use in countries-havina a tranical clim4
—HHSappHahReets-coRstaereatobestHapte+tordseHh-cothitHe s HRgaHoepicat-6Hhe

te.

If s

1

11.
13

13.

It may also be used in other countries.
ymbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.
Heating

8 The values of Table 3 are reduced by 15 K.

Leakage current and electric strength at operating temperature

2 The leakage current for class I appliances shall not exceed 0,5 mA.
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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

19113 The leakage current test of 16.2 is applied in addition to the electric strength test.of 14.3.
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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
disconnection or

No

IEC 60335-2-75:2024 EXV © |[EC 2024

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

Is an
electronic circuit
used?

Yes

programmable
instrument used?

conditions specified
in 19.11.1 fulfilled2

Test according to
19.11.4.8

No [

e

a) to g) fault in 19.11.2
and short-circuit of
low-power circuit

Component
reset OK?

No

Fail l

Does any
protective mean
operate?

Yes I

Fail
No
No‘further
test
Yes
No further
test
No

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No

Yes
No further

Eail

test

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
conductor opens

Additional evaluation

Other protective device
such as thermal
cut-out operates

Protective electronic
circuit (PEC) operates

according to 19.1, 19.11

[

Appliance tested for
119.11.4.1t0 19.11.4.7
taking exceptions into

or 19.12, as applicable Are account
No Table 8 of
19.7, if applicable, Apply the faults according
and 19.73 a) to g) of 19.11.2in the

fulfilled?

PEC before start or during

the normal operation of the
appliance which gives the
most unfavorable conditions

Is the
appliance able to
operate?

test

No further

1

|

If steady conditions

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board

PR

Other protective device
such as thermal
cut-out operates

are reached for agpliances

working contifiuously, the
relevant'test.phase of

Clause 49¢hat caused the

conductor opens

IAdditional evaluation

Q

fcording to 19.1, 19.11
qr 19.12, as applicable

Does
appliance comply
with 19.13?

Yes

software evaluation
according to Annex R

No further I
test

PEC to,operate is repeated.

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.

|

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.

NOFE—Tabtes R-tanmd—R2=are basedom Tabte H+of tEC66730=126+3mctudimgEC 667 36=126+3rAMB 12
thaf is, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and Table
for gpecific fault/error conditions.

R. Programmable electronic circuits using software

Prggrammable electronic circuits requiring software incorporating measures to control
fadlt/error conditions specified in Table R.1 or Table R.2 shall be constructed so that
software does not impair compliance with the requirements of this standard.

-

15
R.2

the
the

Compliance is checked by the inspections and tests, according to therequirements of this annex,

andl by examination of the documentation as required by this annex.

R. Requirements for the architecture

R.2.1 General

R.2.1.1 Programmable electronic circuits¢requiring software incorporating measures
control the fault/error conditions specified in, Table R.1 or Table R.2 shall use measures
control and avoid software-related faults/errors in safety-related data and safety-rela
segments of the software.

Compliance is checked by the inspections and tests in R.2.2 to R.3.4 inclusive.

R.2.1.2 Programmable electronic circuits requiring software incorporating measures
control the fault/error conditions specified in Table R.2 shall have one of the following structu

— |single channel with"periodic self-test and monitoring (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.7);

to
to
ted

to
res:

ing

— |dual channelr (homogenous) with comparison (see IEC 60730-1:2013 includjng

IEC 60730-~1:2013/AMD1:2015, H.2.16.3);

— |dual _“\channel (diverse) with comparison (see IEC 60730-1:2013 includjng

IEG60730-1:2013/AMD1:2015, H.2.16.2).

NOLEXM_Comparison hetween dual channel structures can 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 includ
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

— single channel with periodic  self-test (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

— dual channel without comparison (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.1).

ing
ing

ing
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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

faul

t/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.2.2 Measures to control faults/errors

R.2.2.1 When redundant memory with comparison is provided on two areas of the sa
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).

me

Co

R.2

mejasures to control the fault/error conditions specified in Table R.2 and that use_dual chan

str
fun
by

Co

mpliance is checked by inspection of the source code.

.2.2 Programmable electronic circuits with functions requiring software incorporat
ictures with comparison shall have additional fault/error detection means/(such as perio

ctional tests, periodic self tests, or independent monitoring) for any fault/errors not detec
the comparison.

mpliance is checked by inspection of the source code.

R.2
m

be |provided for the recognition and control of errors in transmissions to external safety-rela
dafa paths. Such means shall take into account errorslin data, addressing, transmission tim

an

Co

R.2

pr
sa

Co

misures to control the fault/error ,conditions specified in Table R.1 or Table R.2,

.2.3 For programmable electronic circuits with functions.requiring software incorporat

ng
nel
dic
ted

ng

sures to control the fault/error conditions specified in, Table R.1 or Table R.2, means shall

sequence of protocol.
mpliance is checked by inspection of the setrce code.

.2.4 For programmable electronic circuits with functions requiring software incorporat

grammable electronic circuits shall incorporate measures to address the fault/errors
ty-related segments and datacindicated in Table R.1 or Table R.2 as appropriate.

mpliance is checked by inspection of the source code.

ted
ng

ng
the
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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
(CRY)
1.1
Repisters Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.19'6
— word protection with single bit redundancy H.2.19.8.2
1.4VvoOID
1.3
Functional test, or H.2.16.5
Programme Stuck at periodic self-test, or H.2.16.6
copinter independent time-slot monitoring, or H.2.18.10.4
logical monitoring of the programme-sequence H.2.18.10.2
2
Intlerrupt No interrupt or Functional test, or H.2.16.5
handllr.ug and Foo frequent time-slot monitoring H.2.18.10.4
exgecution interrupt
3
Clock Frequency menitoring, 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
Mgmory
4.1
Inyariable All single bit Periodic modified checksum, or H.2.19.3.1
mgmory {aults multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
4.2
Va[iable memory | DC fault Periodic static memory test, or H.2.19.6
word nrataction wwith cinalag hit radindanony H2 10 Q 2
word-protection-with-single-bitredundanscy H249-82
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

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
5.4 Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
6
External
communication
6.1 Data corruptior_l Word protection with multi-bit redundancy, or H.2,19.8.1
Data of up to Hamming | -2 — single word, o 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 redundancy 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
Tihing Wrong point in Time-slot monitoring, or H.2.18.10.4
time scheduled transmission H.2.18.18
Wrong sequence | Logicalymonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Ingut/output Fault conditions Plausibility check H.2.18.13
periphery specified, in
19112
7.1
vaib
7.2
Analog(1/O
7.4.1
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

e.g. ASIC, GAL,
gate array

outside the static
and dynamic
functional
specification
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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.

Table R.2 = Specific fault/error conditions
Component @ Fault/error Acceptable measures ® ¢ Definitions
IEC 607S3eoe-1 12013
including
IEC ,60730-1:2013/A
MD1:2015
1
Ceptral
Prgcessing Unit
(ClU)
1.1
Repisters 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
redundant memory with. comparison, or H.2.19.5
periodic self-tests\using either
— walkpat meémory test H.2.19.7
—  Abraham‘test H.2.19.1
— tradsparent 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
Indtruction Wrong decoding | Comparison of redundant CPUs by either:
gi :ggtiinognand and exggution 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
col.mter — 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 detectionor H2189
periodic self-test using H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18.1M
— a multi bus parity including the address H.2.48.%.2
1.5
Data paths DC fault and Comparison of redundant CPUs by either:
Ln:::é‘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
Inlerrupt No interrupt or Comparison of redundantsfunctional channels by
hapdling and too frequent either
expcution igt?j?;#eﬁgrr]etzlated —  reciprocal comparison, H.2.18.15
sources — independent\iardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequéncy monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed time-slot monitoring, or H.2.18.10.4
clock: cemparison of redundant functional channels
harmonics/‘ by either:
subharmonjes
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4. Memory
4.1
Inyariable 99,6 % coverage | Comparison of redundant CPUs by either:
mgmory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
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.2.19.7
—  Abraham test H.2119.1
— transparent GALPAT test, or H.219.2.1
word protection with multi-bit redundancy H.2.19.8.1

4.3

Addressing DC fault Comparison of redundant CPUs by either:

s,ra I;‘ﬁ:tat:d —  reciprocal comparison, or H.2.18.15

inyariable — independent hardware compatator, or H.2.18.3

mgmory)
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

Internal data

path

5.1

Dajta 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
Dalta Data corruption CRC - double word, or H.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 H2)18.15
— independent hardware comparator HW2.18.3
6.2
Addressing Wrong address CRC - double word, including the address,.6r H.2.19.4.2
and multiple
addressing full bus redundancy of data and address,\or 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
Tihing Wrong point in Time-slot and logical’monitoring, or H.2.18.10.3
time
! comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
Wrong sequence |Jime-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
Ingut/output
peTiphery
7.
Digital 1/0 Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
19 442 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety 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:
COfivertor 0442 —Teciprocal comparison H.Z T8 15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern H.2.18.22
7.4.2
Analog Wrong Comparison of redundant CPUs by either:
myltiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware compardtor, or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Mgnitoring Any output Tested monitoring, or H.2.18.21
deyices and outside the static L, S )
conparators and dynamic redundant monitering and comparison, or H.2.18.17
functional error recognizing means H.2.18.6
specification
9
Custom chips ¢ | Any output Periadic self-test and monitoring, H.2.16.7
outside the static ) ) )
e.d. ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gate array functional error recognizing means H.2.18.6
specification
NQTE A DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.
a8 | For fault/error asse§sment, some components are divided into their sub-functions.
b [ For each sub-function in the table, the software measure will cover the Table R.1 fault/error.
¢ | Where moré/than one measure is given for a sub-function, these are alternatives.
4 | To 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, detection or a fault/error
shall occur before compliance with Clause 19 or 22.114 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.

nd
for

R.2-2-8

dafa.

Compliance is checked by inspection of the source code.

R.2.2.9 The software and safety-related hardware under its control shall belinitialized 3
shall terminate before compliance with Clause 19 or 22.114 is impaired.-'In addition,
appliances intended for remote communication through public networks where normatjive
Anpex U is applicable as determined by 22.62, the software and safetyzrélated hardware un

its

impaired.

Co

R.]

R.3

Fo
m
m

So
Ta
spq

NO
sta

R.3
R.3
Th

control shall be initialized and shall terminate before complianceswith normative Annex U

mpliance is checked by testing of the source code.

8  Measures to avoid errors

| General

programmable electronic circuits _with functions requiring software incorporat
sures to control the fault/error conditions specified in Table R.1 or Table R.2, the follow,
sures to avoid systematic faults in the software shall be applied.

tware that incorporates measures used to control the fault/error conditions specified i
ple R.2 is inherently acceptable for software required to control the fault/error conditi
cified in Table R.1.

E The content of these requirements is extracted from IEC 61508-3:2010 and adapted to the needs of
dard.

.2 Specification

.21 Software safety requirements

b specification of the software safety requirements shall include:

Her
is

ng
ing

pns

this

e functions related to the application including their related software faults required to
controlled;

e functions related to the detection, annunciation and management of software
hardware faults.

a description of interfaces between software and hardware;
a description of interfaces between any safety and non-safety related functions;

be

or

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 optio
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.

ns,
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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

Se quence rlingrnmc
Fihite state machines/state transition diagrams IEC 61508-7:2010, B.2.3.2
Decision/truth tables IEC 61508-7:2010, C.6.1

R.3.2.2 Software architecture
R.3.2.2.1 The specification of the software architecture shall include thé)following aspects

— |techniques and measures to control software faults/errors (refer-to)R.2.2);

— linteractions between hardware and software;

— [|partitioning into modules and their allocation to the specified safety functions;
— |hierarchy and call structure of the modules (control flow);

— linterrupt handling;

— |data flow and restrictions on data access;

— |architecture and storage of data;

— |time-based dependencies of sequences and data.

Compliance is checked by inspection of.theé documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R:4-— Software architecture specification

Technique / Measure Informative references

F4ult detection and diagnoSis IEC 61508-7:2010, C.3.1

Sgmi-formal methods:
e | Logic/functionyblock diagrams

o | Sequenceldiagrams

e | 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.3.2.2.2 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 modul
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;

es.

Co

NO

NO
for

NO

data.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation.

[E 1 The use of computer aided design tools is accepted.

[E 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e4g’.range checks, ch
livision by 0, plausibility checks).

[E 3 Examples of some techniques/measures to meet these requirements can befound in Table R.5.

Table R.5 — Module design specification

eck

Technique / Measure Informative references
Liited size of software modules IEC 61508-7:2010, C.2.9
Information hiding / encapsulation IEC 61508-7:2010, C.2.8
One entry / one exit point in subroutines and functions IEC 61508-7:2010, C.2.9
Fdlly defined interface IEC 61508-7:2010, C.2.9
Sgmi-formal methods:

Logic/function block diagrams
Sequence diagrams

Finite state machines / state transition.diagrams IEC 61508-7:2010, B.2.3.2
Data flow diagrams IEC 61508-7:2010, C.2.2

R.3

Co

NO

.2.3.2 Software cade.shall be structured.

mpliance is chécked by R.3.2.3.3 and by inspection of the documentation.

E 1 Structural complexity can be minimized by applying the following principles:

keep thesnumber of possible paths through a software module small, and the relation between the input
putput parameters as simple as possible;

pvoid-complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages

and

where possible, relate loop constraints and branching to input parameters;

avoid using complex calculations as the basis of branching and loop decisions.

NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.6.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

- 226 - IEC 60335-2-75:2024 EXV © |[EC 2024

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

N ulIbUIIU'I.tI.UIIdI' julIIIJO I.II Proyrdarirs ill l’ll‘yl’lbl I‘CVCI‘ I‘EC U1508'7201G, C2U2

lahguages

NOQTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficieAt’memqgry

fof 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 architecturé~specification by static
analysis.
R.3.3 Software validation
The software shall be validated with reference to the regiirements of the software safety
requirements specification.
NOTE 1 Validation is confirmation by examination and {rovision of objective evidence that the particplar
reqlirements for a specific intended use are fulfilled. Therefore, for example, software validation means confirnjing
by examination and provision of objective evidence that the software satisfies the software safety requiremg¢nts
spekification.
Compliance is checked by simulation of:
— |input signals present during normal operation;
— |anticipated occurrences;
— |undesired conditions requiring system action.
Te$t 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
Fynctional ‘and black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
o Boundary value analysis IEC 61508-7:2010, C.5.4
e  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 reasons for change.

R.3.4.2.2 An analysis shall be carried out to determine the impact of the proposed modificatjon
on [functional safety.

R.3.4.2.3 A detailed specification for the modification shall be generated including fhe
negessary activities for verification and validation, such as a definition of'suitable test cases.

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 carnfied out based on the specifjed
velfification and validation activities. This may include:

— |a reverification of changed software modules;
— |areverification of affected software modules;
— |arevalidation 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 fthe
dog¢umentation.
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Annex S
(informative)

IEC 60335-2-75:2024 EXV © |[EC 2024

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 the\representative
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 Arithmétic 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.

NO
emi

Th

me
tes
stal
me
cot

Th
wit

Mo

5.1

5.1
ac

NO
5.2

5.2

5.3

5.3.

9

Th

[E General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considere
significant UV-C radiation.

b UV-C radiation effect on non-metallic materials is determined by measuring selécted n
tallic material properties before and after UV-C radiation conditioning. The conditioning 4
ts are carried out on non-metallic material specimens prepared according to the relev|
ndard for the test method. The standards and compliance criteria /for’ parts provid

chanical support or impact resistance are specified in Table T.4)\/The standard &
npliance criteria for electrical insulation of internal wiring are specified in Table T.2.

b conditioning apparatus and test procedure are as specified indSO 4892-1 and ISO 4892
h some of their clauses being as modified follows.

difications to the clauses of ISO 4892-1:2016.

Irradiance

.1 The UV-C emitter shall be a low pressure~mercury lamp with a quartz envelope havj
ontinuous spectral irradiance of 10 W/m?2,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 Humidificatignyof the chamber air is specified in part 2 when necessary.
Test report

s clause is not applicable.

i to

nd
ant
ing
nd

0
N

ing

M

7

7.1

dificationstothe clauses of 1ISO4862-2-26013:

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

loa

ding is used.
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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
applied stress.

7.3

spécified exposure cond/t/ons It shaII be programmed to operate contmuously and

Exposure

conditions shall be maintained throughout the exposure, keeping any interruptions to-service
thg apparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are expased for 1 00Q 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 inspections¢are should be taken to
avoid touching the exposed surface or altering it in any way.
7.4 Measurement of radiant exposure
If ysed, a radiometer shall be mounted and calibrated sueh'that it measures the irradiancq at
thg exposed surface of the test specimen.
7.9 Determination of changes in properties after exposure
The non-metallic material properties and test methods for parts providing mechanical supgort
or Impact resistance are specified in TablecT: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 @
P4rts providing Ténsile strength @ or ISO 527 (all parts) 70 %
mgchanical support Flexural strength 2 ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Pqrts providing Imedk Izod impact © or 1SO 180 70 %
Tensile impact °© 1ISO 8256 70 %

Tensjle=strength and flexural strength tests are to be conducted on specimens no thicker than the acty
thicknesses.

the three point loading method

Tests conducted on 3,0 mm thick specimens for Izod impact and tensile impact tests and 4,0 mm thi
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.

ck

The non-metallic material properties and test method for electrical insulation of internal wiring
are specified in Table T.2.


https://iecnorm.com/api/?name=5a2e34a8ab7e465688fb238970c43b5e

IEC 60335-2-75:2024 EXV © |IEC 2024

- 231 -

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.

However, Tm generaf, it does not cover aspects concerning confidentiatity of data and consumer
priyacy.

uU. Terms and definitions

u.1.1 Definitions relating to remote functionality

u.1.1.1

authentication
prgvision for confirming that the entity sending or receiving a message is what or who it claims
e

.1.1.2

ns to ensure that the authenticated entity requesting access to information, functions or
ices has the required authority

prdtection that enables the appliance to confirm the data has not been altered, lost or destroyed

Marking and-instructions

.1 If there is .provision for software download, instructions shall be provided on how| or
where to obtain‘the unique name or code given by the manufacturer, that identifies the currgnt
vellsion of(the software running in the appliance. The instructions shall also include the
ne¢essary-steps the user must follow for the software update procedure.

Compliance is checked by inspection.

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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data integrity protection concerning:

e data corruption;

e address corruption;

e wrong timing or sequence;

e permanent "auto-sending" or repetition;
e interruption of data transfer;

means to detect and respond to communication in which, for any reason, a message be
communicated is incomplete, truncated, contains errors or has the correct format

ing
ut

Co

delivers information that is outside the range expected for that type of message; and

measures to control the fault/error conditions specified in Table R.1.

mpliance is checked by the inspections and tests of the software architecture in\R.3.2.2 &

evaluating the software in accordance with R.3.3.

U.3

.3 Measures shall be provided to protect against hazards arising from the reception

messages from several sources simultaneously or sequentially.

Co

U.3

mpliance is checked by evaluation according to U.3.2.

.4 Remote communication shall not be enabled priof 10" authorization. Authorizat

shall be based on authentication. The authentication process shall use cryptograp

ted

Fo
the

Co

U.3

hniques to ensure the identity of both parties.

the purposes of this requirement, communicdtion between two entities for preparation
authentication and authorization process is'not considered remote communication.

mpliance is checked by inspection of thé software.

.5 Measures shall be taken to prevent unauthorized access and to detect transmiss

fadlts/errors in the remote communication.

NO

Co

[E Examples of acceptable hardware-software measures are provided in Table U.1.

mpliance is checked by €valuation according to U.3.2.

nd

of

on
hic

of

on
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U.3.6 The safe operation of an appliance shall not depend on remote communication.

Compliance is checked by evaluation according to U.3.2. In case of doubt, remote
communication shall be rendered inoperative for the relevant tests of this standard.

U.3.7 Cryptographic techniques shall be implemented to provide data integrity protection
once authorization for remote communication is established.

The cryptographic techniques employed shall be part of the appliance including its
ac iES, frTT TSSi iceitsgelf,
and shall be performed prior to transmission.

NOTE Examples of commonly accepted data integrity protection are defined and described in_ISO/IEC 9796,
ISQVIEC 9797, ISO/IEC 9798, ISO/IEC 10118, ISO/IEC 11770, ISO/IEC 14888, ISO/IEC 15946,.'ISO/IEC 18033,
ISQVIEC 29192, as well as ISO/IEC 19772.

Compliance is checked by inspection and review of technical documentation which proves
adherence to the commonly accepted data integrity protection methods)

U.3.8 Provisions shall be taken to ensure that software updates provided by the manufacturer
angl transmitted to the appliance via remote communication;shall be verified prior to|its
installation:

— |against corruption through communication;
— |that the software version is compatible with the appliance for which the software versjon
was designed.

Additionally, the software which performs the abeve-mentioned checks shall contain measufes
to ¢ontrol the fault/error conditions specified in\Table R.1.

Compliance is checked by evaluating the\software and the manufacturer’s version managemgnt
dotumentation in accordance with thezrelevant requirements of normative Annex R.

U.3.9 Permission for each installation of software in the appliance shall be given by the pergon
regponsible for the appliance.

User activation of a madé.that enables automatic software updates is permitted.

Compliance is chécked by inspection of technical documentation describing the permissfon
prdcedure or by‘\functional test.

U.3.10 The’installation of software shall not impair compliance with the requirements of this
standard during or after installation.

g : ) Il () £ : hr g Il s _r
CO nmpmnaricC 15 CITICUCACU Uy SUNWarc imispeCltorr darid 1Crevdriit tCotirry.
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Annex AA
(normative)

Aging test for elastomeric parts

The aging test on elastomeric parts is carried out by measuring their hardness and mass before
and after immersion in water at elevated temperature.

The test is carried out on at least three samples of each part. The samples and test procedure

ar

6

Th

Ca
for

Te

7

7.4 Conditioning

Th

8

8.1

Th
ma

evaporation.

8.2

Th

Th
ten

as Specirred I 150 To1/7.£20ZZ WILIN trhe TONHowing modairicatiors.

Test liquids
b test is carried out with water.

re is taken to ensure that the total mass of the test pieces immersed doés not exceed 10

Test pieces

p temperature is 23 °C = 2 °C and the relativeshumidity is (60 £ 5) %.

Immersion in the test liquid

Temperature
=5
p water is heated within 1 h-with the test pieces immersed, to a temperature of 75 0 °C 4
intained at this value~Water at the same temperature is added to compensate

Duration

p fest pieceS:are immersed for a total period of 48 +(1) h.

p fest pieces are then immediately immersed in fresh water that is maintained at ambi
hpérature. The pieces are immersed for 45 min £ 15 min.

0 g

each litre of water, that the test pieces are completely immersed and-that their entire surface
is freely exposed to the water. During the tests, the test pieces are-not exposed to direct lig
5t pieces of different compounds are not immersed at the samé. time in the same solutior.

ht.

nd
for

ent

After removal from the water, the test pieces are dried with blotting paper.

9

9.3

Procedure

Change in mass

The increase in mass of the test pieces shall not exceed 10 % of the value determined before
immersion.
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9.7 Change in hardness

The micro-test for hardness applies.

The hardness of the test pieces shall not have changed by more than 8 IRHD. Their surface
shall not have become sticky and shall show no crack visible to the naked eye or any other
deterioration.
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Annex BB
(normative)

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

NO

17

Fa

NO

22

IE(

29

Ins

Th

Fok

req
rei|
arg

Fo

Marking and instructions

Transformers for specific use shall be marked with the:

name, trademark or identification mark of the manufacturer or responsiblewvendor;

model or type reference.

E The definition of transformers for specific use is given in IEC 61558-1:2017!
Overload protection of transformers and associated’circuits

I-safe transformers shall comply with [EC 61558-1:201%, 115.5.

E This test is carried out on three transformers.
Construction

61558-1:2017, 19.1.4.1 and 19.1.4.3"are applicable.

Clearances, creepage distances and solid insulation
tead of 29.1 to 29.3, compliance is checked by the following:

b distances specified in IEC 61558-1:2017, Table 20, Table 21 and Table 22 apply.

not assessed.

the

insulated winding wires complying with IEC 61558-1:2017, 19.12.3, there are
uirements for..clearances or creepage distances. In addition, for windings provid
nforced insulation, the distances specified in IEC 61558-1:2017, Table 20 and Table

r isolating transformers subjected to periodic voltages with frequency exceeding 30 k.

no
ing
21

Hz,

in

IEC 60664-4:2005 are applicable, if these values are greater than the values specified in
IEC 61558-1:2017, Table 20, Table 21 and Table 22.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-75: Particular requirements for commercial

dispensing appliances and vending machines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic,fi€lds. To this end

n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repd
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-governmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with.the International Organization
Standardization (ISO) in accordance with conditions determined by agreemgént-between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

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

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw|
pny |[EC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

All users should ensure that they haye_the latest edition of this publication.

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
pther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the' correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of
patent(s). /EC takes no position concerning the evidence, validity or applicability of any claimed patent righf
Fespect thereof. As of the date of publication of this document, IEC had received notice of (a) patent(s), w
Mmay be'required to implement this document. However, implementers are cautioned that this may not repreg
heslatest information, which may be obtained from the patent database available at https://patents.iec.ch.
Fhall not be held responsible for identifying any or all such patent rights.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationg is

(a)
s in
ich
ent
|[EC

IEC 60335-2-75 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2012, Amendment 1:2015
and Amendment 2:2018. This edition constitutes a technical revision.

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

a) alignment with IEC 60335-1:2020;

b) conversion of some notes to normative text (Clause 1, 7.1, 19.2, 19.101);
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c) addition of requirements for electrode-type liquid heaters (Clause 1, 3.1.9, 3.6.101, 3.7.103,
13.2, 13.3, 16.2, 16.3, 19.1, 19.103 to 19.106, 22.6, 22.33, 22.115 to 22.118, 24.1.2, 27 .1,

Annex BB);

d) addition of test requirements for appliances with a recommended ambient temperature

e)
f)

g)

above 25 °C (5.7);
application of test probes 18 and 19 (8.1.1, 20.2, 22.101, B.22.3, B.22.4);

addition of accessible surface temperature limits including marking of hot surfaces (7.1, 7.6,

7.12,7.14,7.15,11.3, 11.8);

addition of requirements to prevent simultaneous operation of multiple loads (22.114,

h)
Th

Fu
the

Th

Th
ac(
at
deg

A list of all parts of the IEC 60335 series, under the general title: Household and sim

ele

Th

amlendments unless that edition “precludes it; in that case, the latest edition that does
clude it is used. It was established on the basis of the sixth edition (2020) of that standard.

pre

NO

Th
th

ap

WH
far

Annex R);
clarification of requirements for thermal cut-outs located in a service area (24.103).

p text of this International Standard is based on the following documents:

Draft Report on voting

61/7301/FDIS 61/7344/RVD

| information on the voting for its approval can be found in the report on voting indicateq
above table.

b language used for the development of this InternationalStandard is English.

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed

www.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

ctrical appliances — Safety, can be found on the IEC website.

s part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and

'E 1 When "Part 1" is mentioned in this standard, it refers to IEC 60335-1.

s part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to cony
publicationyinto the IEC standard: Particular requirements for commercial dispens|
liances andiwwending machines.

en a-particular subclause of Part 1 is not mentioned in this part 2, that subclause applies|
ag’is-reasonable. When this standard states "addition", "modification" or "replacement",

in

ordance with ISO/IEC Directives, Part 1 and ISOAEC Directives, IEC Supplement, availaple

are

flar

its

hot

ert
ng

as
the

rel

pvant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

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

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.

NOTE 3 The following print types are used:

requirements: in roman type;
test 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 tesling
organizations can need a transitional period following publication of a new, amended or revised |IEC pubticatiop in

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

It is|the recommendation of the committee that the content of this publication be adopted for implementation nationally
not learlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

— |6.1: Class 0l is allowed for appliances used indoors having a rated’voltage not exceedjng
150 V (Japan).

— |13.2: The leakage current limits are different (Japan).
— |16.2: The leakage current limits are different (Japan).
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INTRODUCTION

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

pro

visions 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

Th
nof

Th

constitute a replacement for the normative text in this standard.

as felectrical, mechanical, thermal, fire and radiation of appliances when operated as in nor
usg taking into account the manufacturer's instructions. It also covers abnotmal situations that

can

ph¢nomena can affect the safe operation of appliances.

Th
is
Ho

If g
by
far
acq

Wh
Pa

NO
not
req

Th
pre

NO

app
for

An
cof
ha

be expected in practice and takes into account the way in which electromagn

s standard takes into account the requirements of IEC 60364 as.far as possible so that th
compatibility with the wiring rules when the appliance is econnected to the supply mai
wwever, national wiring rules can differ.

n appliance within the scope of this standard alsorincorporates functions that are cove
another part 2 of IEC 60335, the relevant part 2is applied to each function separately,
as is reasonable. If applicable, the influencel,0f"one function on the other is taken i
ount.

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

E 1 This means that the technical committees responsible for the part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen
lirements.

s standard is a product family standard dealing with the safety of appliances and tal
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
icable since they have been taken into consideration when developing the general and particular requiremg
he IEC 60335«series of standards.

appliance that complies with the text of this standard will not necessarily be considered
hplywith the safety principles of the standard if, when examined and tested, it is found
ecther features that impair the level of safety covered by these requirements.

s information is given for the convenience of users of this International Standard and-dges

s standard recognizes the internationally accepted level of protection against"hazards suich

al

tic

red
as
nto

tis
eral

es

not
nts

to
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

sta

ndard.

NOTE 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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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-75: Particular requirements for commercial
dispensing appliances and vending machines

Th

Th

rat
ap
ap

Scope
s clause of Part 1 is replaced by the following.

s part of IEC 60335 deals with the safety of electric commercial dispensing@ppliances 3

d voltage being not more than 250 V for single-phase appliances_and 480 V for ot
liances including direct current (DC) supplied appliances ,and battery-opera
bliances.

ve}ding machines for preparation or delivery of food, drinks and consumer-products, th

Examples of appliances that are within the scope of this standard are:

Ap

Oth

bulk tea or coffee brewing machines;

cigarette vending machines;

coffee grinders for use in areas open to the publiC;
commercial liquid heaters;

coffee makers with or without integrated coffee grinder;
coffee makers with cooling systems;

hot and cold beverage vending machines;

hot water dispensers;

ice cream and whipped cream.dispensers;

ice dispensers;

newspaper, audio or video tape or disc vending machines;
packaged food and-drink vending machines;
refrigerated merchandisers;

appliancestincorporating electrode-type liquid heaters.

bliances\can have more than one function.

nd
eir
her
ed

erdstandards can be applicable for some functions such as:

Thi

refrigeration (IEC 60335-2-89);
heating by microwaves (IEC 60335-2-90);
professional ice cream makers (IEC 60335-2-118).

s standard also deals with the hygiene aspects of appliances.

As far as is practicable, this standard deals with the common hazards presented by appliances
that are encountered by users and maintenance persons. However, in general, it does not

tak

e into account young children playing with the appliance.
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Attention is drawn to the fact that:

for appliances intended to be used in vehicles or on board ships or aircraft, additio
requirements can be necessary;

in many countries, additional requirements for appliances incorporating pressure vess
are specified;

nal

els

in many countries, additional requirements are specified by the national health authorities,

the national authorities responsible for the protection of labour, the national water sup
authorities and similar authorities.

ply

Th

Ad
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IEC
Ge

IEC
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s standard does not apply to:

appliances intended to be used exclusively for household purposes;
appliances intended to be used exclusively for industrial purposes;

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

commercial coffee grinders for use in areas not open to the public (IEC’60335-2-64);
commercial electric boiling pans (IEC 60335-2-47);

commercial electric bains-marie (IEC 60335-2-50);

amusement machines and personal service machines (IEC-60335-2-82);

commercial refrigerating appliances (IEC 60335-2-89);

appliances solely used for dispensing money;

display cabinets;

requirements for dispensed potentially hazardous food (these are covered by natio
health regulations in many countries).

Normative references

s clause of Part 1 is applicable except as follows.
dition:
60287-1-1:2023, Electric cables — Calculation of the current rating — Part 1-1: Current raf

hations (100 % load-factor) and calculation of losses — General

L 60320-1:2021,"Appliance couplers for household and similar general purposes — Par
neral requirements

60335-2-34:2021, Household and similar electrical appliances — Safety — Part 2-
'ticular requirements for motor-compressors

he

nal

ing

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

IEC 61558-2-4, Safety of transformers, reactors, power supply units and combinations thereof
- Part 2-4: Particular requirements and tests for isolating transformers and power supply units
incorporating isolating transformers for general applications

ISO 1817:2022, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.9 Modification:
normal operation

Replace the first paragraph with the following:

ope¢ration of the appliance under the following conditions:

The appliance is operated in the ready mode until steady conditions are established‘and th
undler the most unfavourable dispensing procedure. The appliance is refilled when necess
in accordance with the instructions for use, or the instructions for maintenanceé;and the n
ope¢rating period is immediately started.

en
ary
ext

Lids and covers of appliances of the professional type and of appliances of the superviged

typge are placed in their intended positions.

Coffee makers are operated with their container filled with the rated capacity of water,
connected to the water mains, if applicable. Coffee makers with@heated surface intended
keg¢p the liquid warm are operated with or without the container, whichever is the m
unfavourable.

For appliances incorporating electrode-type liquid’ heaters, each electrode-type liq
heater is supplied from a container filled with watef~having a conductivity in the conducti
ranjge assigned to the heater by the manufactufer.” Unless otherwise specified, the sup|
containers are filled with water having a conductivity equal to the upper limit of the assigr
conductivity range at a temperature of 15 °C +5°°C.

Notp 1 to entry: The appropriate conductivity can be obtained by adding sodium chloride to the water.

3.1.101
rated pressure
pregssure assigned to the pressurized parts of the appliance by the manufacturer

3.5 Definitions relating to types of appliances

3.5.101
digpensing appliance
appliance intendedto deliver or make available food, drinks or other consumer products

Note 1 to entty:) The appliance can also prepare the products.

Note 2,t0 entry: The dispensing operation can be initiated manually or by means such as coins or credit cards.

or
to

hid
ity

ply
ed

B 409

e TVL

vending machine
dispensing appliance that is operated by coins, credit cards or other means of payment

3.5.103
appliance of the professional type

dispensing appliance that is only intended to be used by trained personnel such as kitchen or

bar staff
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3.5.104

appliance of the supervised type

dispensing appliance that is intended to be maintained by trained personnel but can be used
by other persons in a location where its use is overseen

Note 1 to entry: Dining rooms in restaurants are examples of such locations.

3.5.105
espresso coffee maker

coffee maker in which water is heated and forced through the ground coffee by steam pressure
or by means of a pump

Note 1 to entry: Espresso coffee makers can have an outlet for supplying steam or hot water.
3.6 Definitions relating to parts of an appliance

3.6.2 Replacement:
detachable part

pait that can be removed without the aid of a tool, a part that is removed’in accordance with
the instructions for use or the instructions for maintenance, even if(a/tool or access key is
neg¢essary for removal, or a part that does not fulfil the test of 22.11

Note 1 to entry: If a part has to be removed for installation purposes, this part-is not considered to be detachgble
eveh if the instructions state that it is to be removed.

Note 2 to entry: A part that can be opened is considered to be a part-that can be removed.

3.6.101
electrode-type liquid heater
ligdid heater in which a conductive liquid is heated by a current flowing through it

3.6.102

functional surface
surface that is intentionally heated by @n*internal heat source and has to be hot to carry out the
funlction for which the appliance is intended

Note 1 to entry: An example is the-heated sheath of a tubular heating element or the warming plate of a coffee
maghine.

3.7 Definitions relating.to safety components

3.71.3 Replacement.
thgrmal cut-out

deyice that during abnormal operation limits the temperature of the controlled part |by
aufomatically<opening the circuit, or reducing the current, and is constructed so that its settjng
cannot be altered by the user or the maintenance person

3.7.101
access key
key or other means that gives access to the maintenance area but does not give access to the
service area

Note 1 to entry: "Other means" includes a tool or operation by codes or signals produced by optical or electro-
magnetic sources.

3.7.102
override key
key or other means that is used to render an interlock inoperative
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3.7.103

isolating transformer

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

3.8 Definitions relating to miscellaneous matters

3.8.101
ready mode
a ’ldy

arga where access is gained without the use of an access key or a tool

Note 1 to entry: The user area of appliances of the supervised type is determined with detachable parts gpnd
othé¢r movable parts, such as doors and lids, in position as indhormal use.

Note 2 to entry: Appliances of the professional typecave no user area.

3.8.105
intenance area

fogdd which includes natural or synthetic ingredients that are capable of supporting rapid gnd

1 to enfry” Examples of potentially hazardous food are milk, eggs, meat, poultry, shellfish, crustaceans, pnd
products, either raw or heat treated, as well as food of plant origin that is ready for consumption without|the
nee[d for any further preparation or processing.

Note 2 to entry: Food can become potentially hazardous food during processing, for example when powdered
ingredients are mixed with water or when food is stored at incorrect temperature.

Note 3 to entry: Potentially hazardous food does not include:

— candy, nuts, gum and similar confectionery;

— cookies, crackers and similar bakery products;

— instant-coffee, chocolate, cocoa and sugar;

— food having a pH level of not greater than 4,6 or a water activity (Aw) value not greater than 0,85 at 25 °C;

— food maintained at a temperature not exceeding 5 °C for periods specified by the producer, but for not more than
5 days;

— food maintained at a temperature above 65 °C or below —18 °C;
— food in hermetically sealed containers;

— food that has been processed to prevent spoilage.
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3.8.108

maintenance operation

any maintenance stated in the instructions for maintenance, that the maintenance person
is intended to perform in the maintenance area

Note 1 to entry: Maintenance operation does not include operations performed in the service area.

Note 2 to entry: Examples of maintenance operations are preparing the appliance for new products or new
operating methods, cleaning, price changing, replenishing, coin collecting and setting of controls.

Note 3 to entry:

Vending machines and dispensing applia
acc s—Fh Hi o neoin-theso-areasi

nces can have maintenance areas that are not

3.8.109

foqd area
argda that comprises surfaces in contact with the food and surfaces that the food~can contact
duting preparation of the product

3.8.110
noh-food area
arda in the appliance other than a food area

3.8.111

splash area
arda that comprises surfaces on which part of the food candsplash or flow during normal Use
buf so that this food does not become part of the product

4 | General requirement

This clause of Part 1 is applicable.

5 | General conditions for the tests

This clause of Part 1 is applicable-except as follows.

5.2 Addition:

If the test of 15.102,has to be carried out, three additional samples are required.
If the tests of normative Annex BB are carried out, four additional transformers are necessary.

5.6 Additien:

CoptroJs, switching devices or other parts in the maintenance area are adjusted to the mpst

unfavourabte Settimg Wittt timits—Stated i the instructions for maimtenarnce. Controfs or

switching devices in the service area are not adjusted.

5.7 Addition:

For appliances with a recommended ambient temperature above 25 °C the tests of Clause 10,
Clause 11 (except 11.101) and Clause 13 are carried out at the recommended maximum

ambient temperature *9, °C.
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Addition:

When alternative software is made available by the appliance manufacturer, the appliance is
tested with the software that gives the most unfavourable results.

5.1

0 Addition:

NOTE 101 Access keys and override keys can be supplied separately from the appliance.

Appliances are installed in accordance with the instructions provided with the appliance before

tesfing.

If the instructions state that the appliance may be installed together with other appliarices,
effect of this combination is taken into account.

5.1

a témperature of 15 °C £ 5 °C and the most unfavourable pressure specified\in the instructio
For appliances that are manually filled with water, the temperature of the' water is 15 °C £ 5

For appliances intended to cool water, the temperature of the watet'is 25 °C + 5 °C.

o

the

5.1
tes
cof

6

Th
6.1
Re
Ap
6.2

Ap

01 Appliances intended to be connected to the water mains are supplied/with water hav

02 The requirements of this standard for the maintenance area are applicable when
tructions for maintenance are being followed. If an access key is provided for access
maintenance area, it is used before a test is carriedqut if this is more unfavourable.

03 Appliances of the professional type and appliances of the supervised type
fed as heating appliances even if they incorporate a motor. If these appliances do
tain heating elements, they are tested as motor-operated appliances.

Classification
s clause of Part 1 is applicable-except as follows.
Modification:
blace the first paragraph with the following:
bliances shall be/class I, class Il or class IlI.
Addition:

blidnees intended for outdoor use shall be at least IPX4.

the

ing
Nns.
"C.

the
to

are
not

Appliances intended to be cleaned by water jets or installed where water jets are liable to be
used shall be at least IPX5.
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7

Thi

7.1

Marking and instructions
s clause of Part 1 is applicable except as follows.

Addition:

Appliances shall be marked with:

their rated pressure, in megapascals, if applicable;

Ap
vis

Ap

maximum level of immersion and with the substance of the following:

If dppliances have external accessible surfaces for which temperature rise limits are specif

in

the

the

7.3

Th

7.6 Addition:

-

7.8 Addition:

themaximurmpermissibtewater pressure,immegapascats, forapptiancesintended—to
connected to the water mains.

bliances intended to be filled by hand shall have means, such as a level mark or_audible
Lial signal, that indicate when the required level for correct operation has been(rgached.

pliances intended to be partially immersed in water for cleaning shall be"marked with

Do not immerse beyond this level.

[able 101 and for which the provisions of footnote b to Table 101 or Table 102 apply, t
appliance shall be marked with symbol IEC 60417-50414(2002-10), or with the substancs
following:

CAUTION: Hot surfaces.

Addition:

[symbotIEC 60417-5041

(2002:10)] caution, hot surface

be

or

he

ed
en
of

b requirement also applies when the adjustment has to be made by the maintenance person.

Terminals for equipotential bonding shall be indicated by symbol IEC 60417-5021 (2002-10).

This symbol shall not be placed on screws, removable washers or other parts that can be
removed when conductors are being connected.
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7.12 Addition:

The instructions for appliances incorporating electrode-type liquid heaters shall state for each
heater:

— the liquids intended to be used with the heater;

— the potential consequences of using liquids other than the intended liquids;

— the conductivity range for normal operation, expressed by its lower and upper limits in
mS/cm.

If symbol IEC 60417-5041 (2002-10) is marked on the appliance, its meaning shall |be
explained.

7.12.1 Addition:

The installation instructions for appliances intended to be connected to the“Wwater mains shall
specify the means of connection and draw attention to any national rules that'‘can be applicable.

The installation instructions shall state if the appliance is suitable for outdoor use.

The installation instructions shall state the maximum and minimum ambient temperatures |for
coffrect operation.

For appliances that are not at least IPX5, the instructions shall state that the appliance is pot
suitable for installation in an area where a water jetcaquld be used.

The installation instructions shall state the maximum tilt of the appliance for normal use. It is
nof necessary for a tilt of less than 2° to be,stated. An instruction such as "the appliance has
to be placed in a horizontal position" is sufficient.

The installation instructions for appliances of the professional type shall state that the
ap;rliance is only to be installed in Tocations where its use and maintenance is restricted to
trajned personnel.

The installation instructions® for appliances of the supervised type shall state that the
appliance is only to be installed in locations where it can be overseen by trained personnel. The
insfallation instructiogssfor appliances, other than appliances of the professional type gnd
appliances of the-supervised type, shall state that the appliance is intended to be used in|an
arga open to the public.

The installation instructions for class | appliances of the professional type that are intended
to be permanently connected to fixed wiring and have a leakage current that can exceed 10 mA
shall state that the installation of a residual current device (RCD) having a rated residual
opégrating current not exceeding 30 mA is advisable. r

7.12.101 Ifitis necessary to take special precautions during maintenance operations, details
of these shall be supplied. The instructions for maintenance shall state how to gain access
to the maintenance area including how to use the access key and the override key. They
shall not include instructions on how to gain access to a service area.

The instructions for maintenance shall specify the method and frequency of cleaning. They
shall include details for descaling, disinfecting, flushing and removal of any residual cleaners,
sterilizers or descalers from the appliance, if applicable. Recommended cleaning or disinfecting
agents shall be specified, and they may be identified by their chemical denomination.

If the appliance is not at least IPX5, the instructions for maintenance shall state that the
appliance must not be cleaned by a water jet.
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The instructions for maintenance for appliances incorporating an appliance inlet and intended
to be partially or completely immersed in water for cleaning shall state that the connector must
be removed before the appliance is cleaned and that the appliance inlet must be dried before
the appliance is used again.

If the use of an override key allows access to moving parts, a suitable warning shall be given
in the instructions for maintenance.

The instructions for maintenance shall list any accessories that may be used with the
appliance.

Theé instructions for maintenance shall state the maximum and minimum ,ambient
temperatures for correct operation.

For appliances using water, the instructions for maintenance shall give details concernjng
the prevention of freezing or what to do if freezing occurs.

The instructions for maintenance for appliances containing pressurized das shall give details
on [the handling of the pressurized containers and of the gas.

The¢ instructions for maintenance shall specify the types of-food for which the appliance is
suifable and give details on how to ensure hygienic operation.

Compliance is checked by inspection.

7.12.102 The instructions shall state that access\{othe service area is restricted to pers¢ns
haying knowledge and practical experience of thé appliance, in particular as far as safety and
hygiene are concerned.

Compliance is checked by inspection.

7.14 Addition:

The height of the triangle in.symbol IEC 60417-5041 (2002-10) shall be at least 15 mm.
7.15 Addition:

The marking specified for external accessible surfaces shall be visible when the appliance is
opIrated as in.normal use, including when actuating any switch, adjusting any control| or
opening a lidvor door. It shall not be placed on a functional surface.

8 | Protection against access to live parts

This clause of Part 1 is applicable except as follows.
8.1.1 Addition:
Test probe 18 and test probe 19 of IEC 61032 are only applied in the user area.

For parts of appliances intended to be installed in areas open to the public, other than
appliances of the supervised type, 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
is also applied wherever test probe 18 is used and with the same test conditions used for test
probe 18.
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Starting of motor-operated appliances

s clause of Part 1 is not applicable.

Power input and current

s clause of Part 1 is applicable.

11

Th

1

Re

1
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prd
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1

Hepting appliances” with electronic circuits controlling the power input are operated

co

Ift

electronic circuits, and if the power input is lower than the rated power input, the tes

reg

{2 Modification:

{3  Addition:

4 Addition:

Heatinyg

s clause of Part 1 is applicable except as follows.

blace the first dashed item of the fourth paragraph with the following:

appliances intended to be fixed to a floor or table, and those having a mass greater tf
40 kg and not provided with casters or rollers, are installedyin accordance with
instructions. If no instructions are provided, the appliance is placed on a floor or table
close to the walls as possible;

other appliances intended to be placed on a floor or tablé/are placed on a floor or table
near to the walls as possible;

ere the external accessible surfaces are.Suitably flat and access permits, then the f{
be of Figure 101 is used to measure the temperature rises of external accessible surfag
bcified in Table 101 and Table 102. The“probe is applied with a force of 4 N+ 1 N to
face in such a way that the best paessible contact between the probe and the surface
sured. The measurement is performed after a contact period of 30 s.

b probe may be held in place using a laboratory stand clamp or similar device. Any measur
frument giving the same results as the probe may be used.

mbined appliances.

he temperature rise limits are exceeded in appliances incorporating motors, transformers

eated with the appliance supplied at 1,06 times the rated voltage.

an
fhe
as

as

est
tes
the
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ing
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or
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1.

6 Addition:

Combined appliances without electronic power controls are operated as heating appliances.

11.

7 Addition:

The appliance is operated under normal operation until steady conditions are established, the
appliance being refilled when necessary.

NOTE 101 Refilling can require the use of an access key.
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1.

8 Addition:

During the test, the temperature rises of external accessible surfaces of appliances of the
professional type and external accessible surfaces in the maintenance area of all
appliances shall not exceed the values shown in Table 101.

The temperature rises of external accessible surfaces in the user area shall not exceed the
values shown in Table 102.

The_temperature rise of handles or grips of vents and air shutters shall not exceed the vajue
specified in Table 3 for surfaces of handles, knobs, grips and similar parts which are held|for
short periods only in normal use.

The temperature rise limits of motors, transformers and components of electronic circuits,
incfuding parts directly influenced by them, may be exceeded when the appliance is operafed
at {,15 times the rated power input.

Tlable 101 — Maximum temperature rises for specified external accessible surfaces gf
appliances of the professional type and in the maintenance area’ef’all appliances under
normal operating conditions

Surface Temperature rise.of external accessible surfaces #|°
K
B3gre metal 48
Cqated metal © 59
Glass and ceramic 65
Plgstic and plastic coating > 0,4 mm ¢ € 74
NOQTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specified
in|Table 3.
@ | Temperature rises are not measured on:

— the underside of appliances intended to be used on a working surface or floor, where these surfaces arg
inaccessible to a 75 mm diamleter probe having a hemispherical end;

— the rear surface of appliances which, according to the instructions, shall be placed against a wall and
where these surfaces are jinaccessible to a 756 mm diameter probe having a hemispherical end;

— functional surfaces and surfaces within 25 mm of the functional surface;

— hot water supply-fittings, hoses, valves and sight gauges;

— lids and covefs pver heated spaces of heating appliances and combined appliances;

— the hot water / vapour / coffee / tea and similar fluids fittings and hoses;

— vessels that contain hot liquids and that become hot through conduction by a heated part of the
appliance or by contact with the hot liquids (e.g. coffee pots in percolator type coffee makers and
kettles).

b'1 Fér‘heating appliances and combined appliances, the temperature rise on externally accessible surfacks

may exceed the limits by up to 25 K, but the relevant part shall then be marked with symbol IEC 60417-5041

(£0UZ-TU) or tne equivaient text.

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

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 coated metal
for underlying metal apply or the temperature rise limits for glass or ceramic material for underlying glass or
ceramic material apply.
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Table 102 — Maximum temperature rises for specified external accessible surfaces in

the user area under normal operating conditions

Surface Temperature rise of external accessible surfaces ?

K

Appliances and parts Appliances and parts
situated not more than situated more than

after installation after installation ©

850 mm above the floor 850 mm above the floor

Bare metal 38 42

C

ated metal °© 42 49

G

ass and ceramic 51 56

Pl

hstic and plastic coating > 0,4 mm @ © 58 62

N

DTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specifi
Table 3.

Temperature rises are not measured on:

— the underside of appliances intended to be used on a working surface or floot;~where these surfaces a
inaccessible to a 75 mm diameter probe having a hemispherical end;

— the rear surface of appliances which, according to the instructions, shalkbe placed against a wall and
where these surfaces are inaccessible to a 76 mm diameter probe having a hemispherical end;

— functional surfaces and surfaces within 25 mm of the functional surface;

— hot water supply fittings, hoses, valves and sight gauges;

— lids and covers over heated spaces of heating appliances and combined appliances;
— the hot water / vapour / coffee / tea and similar fluids fittings and hoses;

— vessels that contain hot liquids and that become hotthrough conduction by a heated part of the
appliance or by contact with the hot liquids (e.g\coffee pots in percolator type coffee makers and
kettles).

For heating appliances and combined appliances, the temperature rise on externally accessible surfac
may exceed the limits by up to 25 K, but the'relevant part shall then be marked with symbol IEC 60417-50
(2002-10) or the equivalent text.

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

than 0,1 mm.

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

The temperature rise limit of\plastic also applies for plastic material having a metal finish of thickness less

s
H1

al

11
do
an

1101 Appliances incorporating refrigerating equipment, and having motor-compressors f

not eomply with IEC 60335-2-34:2021 including its normative Annex AA, are also testeqg
ambient temperature of

32 °C, for appliances for temperate countries;
43 °C, for appliances for tropical countries.

Other parts of the appliance are operated to produce the most unfavourable conditions in the
refrigerating system.

Temperature rises of parts of the appliance, other than the motor-compressor, are not
determined.
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The temperature of windings and the enclosure of motor-compressors shall not exceed the
following values:

— 140 °C, for windings of motor-compressors with synthetic insulation;
— 130 °C, for windings of motor-compressors with cellulosic insulation;

— 150 °C, for external enclosures of motor-compressors.

12 Charging of metal-ion batteries

This clause of Part Tis applicable.

13| Leakage current and electric strength at operating temperature
This clause of Part 1 is applicable except as follows.
13]J2 Modification:

Replace the last two dashed items in the eighth paragraph with thefelfowing:

— |for stationary class | appliances of the 1 mA per kW-rated power input of the
professional type intended to be appliance,with no maximum;
permanently connected to fixed wiring;

— |for other stationary class | appliances 1 mA per kW rated power input of the
of the professional type appliance, with a maximum of 10 mA;

— |for other stationary class | heating 0,75 mA or 0,75 mA per kW rated power
appliances input of the appliance with a maximum of

5 mA, whichever is higher .

Adflition:

Fof appliances incorporating electrode-type liquid heaters, the leakage current is additionally
measured between any pele~of the supply and the equipotential bonding connection of fhe
inflowing and outflowing Jiquid. If frequencies above 30 kHz are involved, measurement of the
leakage current shall include measurement with regard to electric burn effects. For burn effegts,
the unweighted RMS value of the current is relevant. The unweighted current is calculated from
the RMS voltage U1, which is measured across the 500 Q resistor of IEC 60990:2016, Figure
4. The unweighted current shall not exceed 10 mA.

Fof applianees incorporating electrode-type liquid heaters with the equipotential bondfing
specified;in 22.116 connected to the earthing terminal within the appliance or to the earthjing
contact of the appliance inlet, the current between a metal sieve positioned in the water 10 mm

v fram tho Arifinn Af thn annlinnen lingid niflntg and fhn narthina fop ancrirnd
awby-from-the—orifice—of-the—appliancetiquid-outiet-and—t ed

minal ic as
= te—eartrHg—terAHAa—S—H1eaSo

shown in Figure 102 for single-phase appliances and in Figure 103 for three-phase appliances.
For three-phase appliances with neutral (3N~), the 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 c open in turn, the other two switches remaining closed. For three-phase without neutral
(3~) connected appliances, the measuring circuit Figure 103 shall be used as applicable, but
the neutral is not connected to the appliance. The current shall not exceed 0,25 mA.

For appliances incorporating electrode-type liquid heaters, the supply container of each
heater is filled with water having a conductivity in the range of normal operation to cause the
most unfavourable results.

NOTE 101 The most unfavourable conductivity can be obtained by starting the test with water having the lowest
conductivity for normal operation and gradually increase the conductivity.
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3 Addition:

For appliances incorporating electrode-type liquid heaters, the test voltage is not applied
between the electrodes, or the circuitry in direct contact with the electrodes, and accessible
parts. Instead, the test voltage shall be applied on opposing sides of the insulating material

pro

viding insulation according to 22.115 provided that:

it is within the required creepage distance of the conductive parts, or
it is within the required clearance of the conductive parts.

14

Th

15

Th

15,

Appliances of the professional type classified IPX3 or lower;”"and intended to be placed o

kitd
the

Jofe}
mo

Th
fro
he

apf
for

15)

Ap
spi
by

Co

Transient overvoltages

s clause of Part 1 is applicable.

Moisture resistance
s clause of Part 1 is applicable except as follows.

1.1 Addition:

hen floor, are subjected to a test in which water under. préssure is indirectly splashed o

sition of use and adjustable feet shall be set in aceaofdance with the instruction for use to
st unfavourable height.

na
nto

appliance. The splash apparatus is shown in Figure 104. The appliance is placed in norial

the

p bow! is placed on the floor and is moved around in such a way as to splash the applia

bliance. The apparatus is moved around the appliance in order to splash it from all directi
a total of 5 min.

2 Replacement:

bliances subject to spillage of liquids or solids in normal use shall be constructed so t
lage does not affectitheir electrical insulation. The electrical insulation shall not be affec
cleaning, disinfeCting, descaling and similar operations.

Impliance js,checked by the tests of 15.2.101 to 15.2.113.

ce

m all directions. During the test, the wateripressure adjusted so that the water splashes tp a
ght of 150 mm above the bottom of the bowl. The bowl! is not positioned underneath fthe

ns

hat
ted
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The spillage solution used for the tests shall be comprised of water containing approximately
1 % NaCl and 0,6 % rinsing agent. Any commercially available non-ionic rinsing agent may be
used, but if there is any doubt with regard to the test results, the rinsing agent shall have the

foll

owing properties:

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

and its composition shall comprise the following substances:

Ap
wit
in

Ap

in position, whichever is more unfavourable.

Be
to

Aft
tes|

couwld result in a reduction of clearances arnd creepage distances below the values specif

in
De

De
fon

De
uni

15
dry

capacity-efthe container is then poured in steadily over a period of 1 min.

- nonionic surfactant (i.e. plurafac ® LF 2211) 15,0 % parts by mass
— cumene sulfonate (40 % solution) 11,5 % parts by mass
— citric acid (anhydrous) 3,0 % parts by mass

— deionized water 70,5 % parts by mass

bliances with type X attachment, except those having a specially prepared cord, are fit

[able 11.

bliances incorporating an appliance inlet are tested with or without an appropriate conned

fore each test, the appliance is operated in the ready(mode. Containers that are connec
he water mains are prefilled with saline solution.

er each overfilling or application of liquid, the~appliance shall withstand the electric stren
t of 16.3 and inspection shall show that there-is no trace of liquid or solids on insulation

Clause 29. All residues are then remoyed and the appliance is dried.
fachable parts in the user area-are removed or placed in the most unfavourable positio

fachable parts in the mainfenance area are placed in the position according to instructid
maintenance following-amaintenance operation.

fachable parts of\appliances of the professional type are placed in their m
avourable position)during normal use.

2.101 Containers for ingredients or products in powdered or granulated form are filled W
granulated sugar, ignoring any level indication. A further quantity equal to 15 % of the {4

Co

fed

h the lightest permissible type of flexible cord of the smallest cross-sectional area specifjed

tor

fed

gth
hat
jed

=}

ns

ost

ith
tal

htaihers that are intended to be filled outside the appliance are replaced without remov

ing

any excess sugar from the outside of the container. Lids are replaced after overfilling.

15.2.102 Liquid containers that are filled manually are filled with the spillage solution and a
further quantity equal to 15 % of the total capacity of each container or 0,25 |, whichever is the
greater, is poured in steadily over a period of 1 min.

15.2.103 The outlets of liquid mixing containers are blocked and the containers are filled with
the spillage solution. A further quantity equal to 15 % of the total capacity of each container

1

Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenie

may be used if they can be shown to lead to the same results.

nce

of users of this document and does not constitute an endorsement by IEC of this product. Equivalent products
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or 0,25 I, whichever is the greater, is poured in steadily over a period of 15 s. If the container
has more than one independent outlet, they are blocked in turn.

15.2.104 Drains for liquid waste containers are blocked and the containers are filled with the
spillage solution. A further quantity equal to 15 % of the total capacity of each container or
0,25 I, whichever is the greater, is poured in steadily over a period of 15 s. If the container has
more than one independent drain, they are blocked in turn. If there is more than one container,
they are tested in turn.

15.2.105 Drain taps of containers used during maintenance operations are adjusted in
turh to the most unfavourable position. The appliance is supplied at rated voltage and operaled
undler normal operation until the flow of the spillage solution stabilizes.

15]2.106 Failure of the inlet valve of appliances connected to the water mains ds\Simulated.
Wdter is allowed to flow for 1 min after the first evidence of overflow unless the)inflow stops
auomatically. The failure of only one device is tested at a time.

15]2.107 Appliances dispensing liquid into a serving container, such as acup or jug, are tested
by |rapidly pouring 0,5 | of the spillage solution over the surface wheréthe container is filled,
trahsported and removed by the user.

15]2.108 Appliances with accessible openings, including slats for coins or cards, other than
appliances of the professional type and appliances of the’supervised type, are tested| by
slowly pouring 0,25 | of the spillage solution into each opening. If the opening is in a vertical
sufiface, the solution is projected towards the opening:

15)2.109 Appliances having external surfaces .en‘which it is possible to place a vessel, sldich
as fa cup or jug, are tested by rapidly pouring 0,5y! of the spillage solution over the surface. The
quantity of the spillage solution is increased-to' 5 | for appliances of the professional typg if
their highest surface is lower than 1,5 m.The test is carried out even if the appliance does hot
dispense liquid. If there is more than one, surface, they are tested in turn.

For espresso coffee maker of the professional type, the amount of the spillage solution is
increased to 5 | only if the highest'surface after installation is lower than 1,2 m.

15J2.110 Appliances delivering prepacked products are tested to simulate leakage from the
pat¢kage over any areawhere the package is stored or transported.

Leakage from liquidyproducts is simulated by rapidly pouring a quantity of the spillage solutipn,
equal in volumeto-the largest prepacked product that can be delivered from the appliance, oyer
the area.

gkage from dry products is simulated by rapidly pouring a quantity of dry granulated sudar,
equaldnvolu
thel-area—This-testisnotapplicable-to-appliances—intended y y ch
as newspapers, films or cigarettes.

15.2.111 Maintenance operations involving the use of liquids are carried out three times.

15.2.112 Parts liable to be cleaned are wiped with a sponge, having dimensions approximately
150 mm x 76 mm x 50 mm, saturated with the spillage solution. The sponge is applied without
appreciable force for approximately 10 s to each surface. This test is not applied to surfaces in
the maintenance area for which cleaning instructions are given.

15.2.113 Appliances subject to descaling are descaled 10 times in accordance with the
instructions for maintenance. The appliance is then operated in the ready mode.
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15.3 Addition:

If it is not possible to place the appliance in the humidity cabinet, electrical parts are tested
separately.

15.101 Appliances having a tap that provides water for filling or cleaning shall be constructed
so that the water cannot come into contact with live parts or affect electrical insulation.

Compliance is checked by the following test.

The appliance is connected to the water mains, the pressure being adjusted to the maximum
waler pressure marked on the appliance. Tiltable and movable parts, including lids, are plaged
in the most unfavourable position. The tap is fully opened for 1 min, swivel outlets bejng
adjusted to direct the water in the most unfavourable direction. The appliance /shall then
withstand the electric strength test of 16.3.

15]102 Appliances intended to be partially or completely immersed in water for cleaning shall
haye adequate protection against the effects of immersion.

Compliance is checked by the following tests, which are carfied out on three additional
appliances.

The appliances are operated under normal operation at. 1,15 times rated power input, until
the thermostat operates for the first time. Appliances, without a thermostat are operated upntil
stejady conditions are established. The appliances~are disconnected from the supply, any
appliance connector being withdrawn. They are thénvsCcompletely immersed in water containjng
approximately 1 % NaCl and having a temperature between 10 °C and 25 °C, unless they are
mafrked with the maximum level of immersion,“n’which case they are immersed 50 mm deeper
than this level.

After 1 h, the appliances are removed~from the saline solution, dried and subjected to the
leakage current test of 16.2.

This test is carried out four more times, after which the appliances shall withstand the elecfric
strgéngth test of 16.3, the veltage being as specified in Table 4.

The appliance having.the highest leakage current after the fifth immersion is dismantled gnd
inspection shall show that there is no trace of liquid on insulation that could result in a reductjon
of ¢learances and_creepage distances below the values specified in Clause 29.

The remaining two appliances are operated under normal operation at 1,15 times rated power
input for>240 h. After this period, the appliances are disconnected from the supply and
immersed again for 1 h. They are then dried and subjected to the electric strength test of 14.3,
the voltage being as specified in Table 4.

Inspection shall show that there is no trace of liquid on insulation that could result in a reduction
of clearances and creepage distances below the values specified in Clause 29.
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Leakage current and electric strength
s clause of Part 1 is applicable except as follows.

2 Modification:

Replace the last two dashed items in the fourth paragraph with the following:

Addition:

For appliances incorporating electrode-type liquid heaters, the A€ test voltage is not app
belween the electrodes, or the circuitry in direct contact with'the electrodes, and accessi
parts.

163 Addition:

For appliances incorporating electrode-type liquid heaters, the test voltage is not app

belween the electrodes, or the circuitry in direct contact with the electrodes, and accessi

pa
prd

17

Th

18

Th

for stationary class | appliances of the 2 mA per kW rated power input of the
professjonal type intended to be appliance, with no maximum;

permanently connected to fixed wiring
for other stationary class I appliances of 2 mA per kW rated power input of the

the professional type appliance, with a maximum of 10 m#;
for other stationary class | heating 0,75 mA or 0,75 mA per kW rated‘power
appliances input of the appliance with amaximum o

5 mA, whichever is higher;

rts. Instead, the test voltage shall be applied on opposing sides of the insulating mate
viding insulation according to 22.115 provided that:

it is within the required creepage.distance of the conductive parts, or
it is within the required clearance of the conductive parts.

Overload protection-of'transformers and associated circuits

s clause of Part 1 is\applicable.

Endurance

s clause-of Part 1 is not applicable.

19

jied
ble

ied
ble
rial

Abnormal operation

Thi

19.

s clause of Part 1 is applicable except as follows.

1 Addition:

Appliances are also subjected to the tests of 19.101 and 19.102, if applicable.

Detachable parts in the user area are removed or placed in the most unfavourable position.

Detachable parts in the maintenance area are placed in the position according to instructions
for maintenance following a maintenance operation.
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Containers are filled to the most unfavourable level.

Appliances having a control that limits the pressure during the tests of Clause 11 are subjected
to the tests of 19.4 with this control rendered inoperative.

Appliances incorporating electrode-type liquid heaters are subjected to the tests of 19.103 to
19.106. Unless otherwise specified, the appliance is operated with the most unfavourable
setting for normal use and the supply container of each heater is filled with water having a
conductivity in the range of normal operation to cause the most unfavourable results.

NOTE 101 The appropriate conductivity can be obtained by adding sodium chloride to the water.

NOTE 102 The most unfavourable conductivity can be obtained by starting the test with water having'the loWest
confuctivity for normal operation and gradually increasing the conductivity.

19)2 Addition:

Examples of achieving restricted heat dissipation are

— |operating without water;
— |switching off the fan;

— |covering ventilation openings.

194 Addition:

If 4 control also performs other functions, only the pari-controlling the temperature or pressyre
is lendered inoperative.

19[11.2 Modification:

R

D

blace the penultimate paragraph with.the following:

WRhen any of the fault conditions are simulated, the duration of the test is until steady conditions
arg established.

1913 Addition:
During the tests, malten plastic shall not be emitted.

Liguid having ‘astemperature above 80 °C, steam or solid objects shall not be emitted from
places that-ate not intended according to instruction and in a way likely to cause injury to
pefsons.

Afterthe tests, compliance with 15.1 and 15.2 shall not be impaired. The electric strength test
of T6.3 shall'be carried out aiter each test if it is expected that the electrical insulation could be
affected.

19.101 The appliance is supplied at rated voltage and operated under normal operation.
Fault conditions likely to occur during use of the appliance are introduced one at a time.

If operation without water in the appliance is considered to be a more unfavourable condition,
the tests are carried out with the water supply valve closed. The water supply valve is not closed
during the dispensing operation.

Damaged components or parts can be replaced after each test.
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Examples of fault conditions are:

defects in the appliance:

a programmer stopping in any position;

disconnection and reconnection of one or more phases of the supply mains during any
part of the programme;

open-circuiting or short-circuiting of components;

locking the main contacts of a contactor in the "on" position if they are used for
energizing heating elements. However, this defect is not introduced if at least two

In

19,
Spé

faulty operation by users or maintenance persons:

abuse by users:

jeneral, tests\are limited to the fault conditions that give the most unfavourable results.

independent sets of contacts are provided. This can be achieved by two contactprs
operating independently of each other or by one contactor having two independgnt
armatures operating two independent sets of main contacts;

failure of a magnetic valve;
failure of a pneumatic or hydraulic control;

blocking the coin or product channels. If blockage can be noticed from the outside of fthe
appliance, further delivery is not attempted, otherwise the appliance is operated untillno
further delivery is possible. The wrapping of products in conductive materials has to|be
taken into account;

incorrect actuation of knobs, handles, switches or push-buttons;
interrupting the dispensing operation by availablecfacilities;
incorrect opening or closing of doors or lids;

instructions for maintenance are not followed;

incorrect routine cleaning. The sponge<test of 15.2.112 is applied to all surfaces in fhe
user area. It is also applied to all surfaces in the maintenance area, except those|for
which cleaning instructions are given;

setting controls, switches or programmers in the most unfavourable position;
incorrect loading;

incorrect coin collectiony

obstructing dispensing openings;

blocking moving parts.

102 .Appliances incorporating a thermal cut-out of the capillary type are tested|as

ecified)in 19.4 but with the capillary tube ruptured.

19.103 For appliances incorporating electrode-type liquid heaters, the supply container is
filled with water having a conductivity equal to the lower limit of the conductivity range assigned
to the heater. The appliance is then operated until steady conditions are established. The
conductivity of the water in the supply container is then decreased by 10 % and the appliance
is operated again until the termination conditions of 19.1 are reached. If steady conditions are
established and the continuous voltage across the electrodes increased with respect to the
previous operating cycle, the conductivity is again decreased and the test is repeated until the
voltage across the electrodes does not increase.

During the test, the leakage current limits of 13.2 apply.
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19.104 For appliances incorporating electrode-type liquid heaters, the supply container is
filled with water having a conductivity equal to the upper limit of the conductivity range assigned
to the heater. The appliance is then operated until steady conditions are established. The
conductivity of the water in the supply container is then increased by 10 % and the appliance
is operated again until the termination conditions of 19.1 are reached. If steady conditions are
established, the conductivity is again increased and the test is repeated.

During the test, the leakage current limits of 13.2 apply.

19.105 Appliances are operated so that the electrode-type liquid heater successfully
pefforms a heating cycle and the heater fills with water. The appliance is then operated for gne
cydle under conditions of normal operation with the water supply of the heater shut off so-that
no |water is supplied to the heater during the operation.

19]106 For appliances incorporating electrode-type liquid heaters, the supply,Containef is
filled with a saturated water sodium chloride solution.

NOTE A solution is saturated when no more salt can be dissolved.
20| Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.
201 Modification:

Delete the last two paragraphs.

Addition:

The appliance is tested with doors, lids:and similar parts in the maintenance area placed in
the position of normal use.

The test is repeated with doors, lids and similar parts in the maintenance area placed in fthe
most unfavourable position,:-however, the appliance is only tilted to an angle of 5°.

20Jj2 Addition:
Te$t probe 18 and test probe 19 of IEC 61032 are only applied in the user area.

For parts of<appliances intended to be installed in areas open to the public, other than
appliances-of the supervised type, 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
is alsa applied wherever test probe 18 is used and with the same test conditions used for fiest

probe—+5-

Covers over moving parts having a kinetic energy exceeding 4 J shall be interlocked so that it
is only possible to remove them when the parts are stationary unless they are only removable
with the aid of a tool.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.
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.1 Addition:

In the user area, the value of the impact energy is 1,0 J.

22

Th

Construction

is clause of Part 1 is applicable except as follows.

22.6 Addition:

Pa

leakage could occur.

Elgctrode-type liquid heaters shall be constructed so that any water that could-condense

col

shall not become a conductive bridge between the equipotential bonding\connection of

infl

electrodes. This requirement does not apply to surfaces of the heater.that are in contact w
ligdids during normal use.

Fo

di

Co

22

P
to

-

Fo

All

5 min.
The system shall not rupture and there shall be no permanent deformation. However,
int 1 rt may rupture after the pressure has atfained 1.5 fimes the rai

ts that withstand the aging test of normative Annex AA are not considered to be partsiwh

d surfaces or any liquid that could leak from containers, hoses, couplings-and similar pa

owing and outflowing liquid and the electrodes and circuitry in direct contact with

ensions are considered to be blocked when determining compliance.
mpliance is checked by measurement.

7 Addition:

ssure relief devices shall be constructed so that they cannot be rendered inoperative or
higher pressure without the aid of/a'tool that is only available to the manufacturer.

appliances incorporating pressurized systems, compliance is checked by the following te

pressure regulating devices are rendered inoperative and the system is filled with wa
b pressure is then raised hydraulically until the pressure relief device operates.

p pressure shall not exceed 1,2 times the rated pressure and the appliance shall be fit
her use. Thé\pressure relief device is then rendered inoperative and the pressure ag
bed until twice the rated pressure is attained. The pressure is maintained at this value

coffee makers, a drain hole that is necessary to comply with the standard shall be at Iefst
5 rr;rm in diameter or 20 mmZ in area with a width of at least'8“mim. Holes that do not meet th

1%

ere

on
rts
the
he
ith

se

set

pSt.

er.

for
ain
for

an

ted

pressure as long as it does not impair compliance with this standard. In this case, the weak
part is replaced and the test repeated. Rupture shall occur in the same way.

If fluid cannot circulate freely throughout the pressurized system, separate tests can be carried
out on individual parts of the system.

If more than one pressure relief device operates on the same part of the system, they are
rendered inoperative together.

This test is not made on refrigerating systems.

The appliance shall then withstand the electric strength test of 16.3.
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22,

14 Addition:

The requirement also applies in the maintenance area to parts liable to be touched during
maintenance operations.

22.

33 Addition:

Ingredients and products shall not be in direct contact with live parts or, for class Il
construction, with basic insulation.

Th

22

All

22
wit

Co
wit

Fo

s subclause of Part 1 does not apply to electrode-type liquid heaters.
47 Addition:

pressure regulating devices are rendered inoperative.

hout using an override key if they are necessary for compliance wijth the standard.

mpliance is checked by inspection, by manual test and by applyiig test probe B of IEC 61(
h a force of 5 N.

101 Appliances shall be constructed so that interlocks cannot be' rendered inoperaffive

32

- appliances intended to be installed in areas open to-the public, other than appliances| of
thg supervised type, if the interlock is located in thésuser area, test probe 18 of IEC 61(

32

ith

ed

shall be applied with a force of 2.5 N. If the interlock s situated not more than 850 mm abgve
the floor after installation or in normal use, test probe 19 if IEC 61032 shall also be applied W

a force of 2,5 N.

22)102 It shall not be possible to gain acecess to the service area by only using the accgss
key for the maintenance area.

Compliance is checked by inspection and by manual test.

221103 Appliances shall berconstructed so that scalding by steam is prevented when a lig
op¢ned.

Compliance is checked by inspection and by the tests of Clause 19.

22)104 Appliances shall be constructed so that dispensed products cannot be contamina
by substanees such as lubricants and debris.

Compliance is checked by inspection.

22.105 Appliances shall be constructed so that it is not possible to inadvertently open draw-

off

taps and drain valves or withdraw drain plugs.

Compliance is checked by inspection and by manual test.

Valves that return automatically to the closed position when released, those of the wheel type
or those placed in a recess are considered to comply with this requirement.

22.106 Coin boxes and containers for other payment means shall be positioned or protected

SO

that overfilling does not impair compliance with this standard.

Compliance is checked by inspection.
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22.107 Appliances intended to be connected to the water mains shall be constructed for a
water pressure not less than 0,6 MPa.

Compliance is checked by inspection.

22.108 Appliances shall be protected in such a manner that moisture, grease and products
used in the appliance will not accumulate so that clearance and creepage distances are
reduced.

Compliance is checked by inspection

22109 Lights indicating a warning against a hazard shall only be coloured red.
Compliance is checked by inspection.

221110 Appliances having pressurized containers shall be constructed so\that the lid canphot
be [removed until the pressure has been reduced to approximately atmospheric pressure. They
shall incorporate a means to release the pressure to a value of approximately atmospheric
pressure.

Compliance is checked by the following test.

The appliance is operated as specified in Clause 11 untilthe pressure regulator operates|for
thel first time.

The appliance is then disconnected from the supply.and the pressure allowed to decrease until
the pressure is 4 kPa. A force of 100 N is applied to the most unfavourable point where the|lid
or Its handle can be gripped. It shall not be possible to remove the lid.

The internal pressure is then graduallysreduced, the force of 100 N being maintained. There
shall be no hazardous displacement @f-the lid when it is released.

This test is not carried out onappliances when the lid is secured by screw clamps or other
devices that ensure that the.pressure is automatically reduced in a controlled manner befpre
the lid can be removed.

221111 Food areas~and splash areas shall be cleanable so that all unwanted matter can|be
removed. If necessary, food areas shall be capable of being disinfected.

Compliance.isehecked by inspection after having operated the appliance as in normal use gnd
then cleaning and disinfecting it in accordance with the instructions for maintenance.

2211142, Non-food areas that are not adequately separated from food areas of appliances that
dispemnsefood—stattbeconstructedso that theretentiomof morsture orunmwanted—matter;and
the ingress of vermin, is prevented.

This requirement does not apply to splash areas and appliances that dispense food in sealed
containers such as cans and bottles.

Compliance is checked by inspection.

22.113 An espresso coffee maker of the professional type shall be constructed so that it
is not possible to remove the coffee filter by a simple operation while the container is
pressurized. This requirement is considered to be met if the coffee filter can only be removed
after it has been rotated through an angle of at least 30°.
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Compliance is checked by inspection and by manual test.

22.114 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energized at the same time, simultaneous
activation of any combination of heating elements and motors shall not render the appliance
unsafe.

Compliance is checked as follows:

— the fault/error conditions specified in Table R.1 are applied and evaluated in accordance
with the relevant requirements of normative Annex R, or

— |the appliance is operated under the conditions of Clause 11 while being supplied,at-rated
voltage, the programmable electronic circuits being modified to allow simultanexus
activation of all heaters and motors under their control. Under these conditions; compliafce
with 19.13 shall not be impaired.

221115 The electrodes of an electrode-type liquid heater and any conddactive part in direct
contact with the electrodes shall be enclosed and separated from the supply mains or any other
conductive part by at least double or reinforced insulation rated for the highest working
voltage applied to the electrodes or any conductive part in direct contact with the electrodeq or
ratpd voltage, whichever is higher.

The electrodes shall be supplied by an isolating transformeér to provide double insulation or
reipforced insulation.

Compliance is checked by inspection and the following-test.

It shall not be possible to touch the electrodes and or any conductive part in direct contact with
thel electrodes with the test probe B and,, as applicable, test probe 18 of IEC 61032 in
acgordance with the conditions specified in(8.1.1 except:

— |the inflowing liquid of the heater before the equipotential bonding specified in 22.116, o
— |the outflowing liquid of the heater after the equipotential bonding specified in 22.116, or
— |parts of the equipotential banding specified in 22.116.

221116 For electrode-typeliquid heaters, the liquid shall enter and leave the heater through
meltal pipes or flow over metal parts that are permanently and reliably connected with each

othler to achieve an_equipotential bonding connection. If separate metal parts are used, they
shall not be located\in the liquid inlet or outlet of the appliance.

The contact area between the liquid and the metal pipe or metal part for each contact of the
equliipotentialjbond shall be at least 10 times the cross-sectional area of the liquid duct passjng
through-the contact.

The 3 :
and any electrode shall be at least 2 times the value of the largest creepage distance between
any electrode. The creepage distance is measured along the surfaces that are in contact with
the liquid during normal use.

Compliance is checked by inspection and the following test.

The low-frequency resistance RLF of the equipotential bond is measured by passing a current
between the parts providing the contact to the liquid. The current is derived from a source
having a no-load voltage not exceeding 12 V (AC or DC) and equal to 1,5 times the current
applied to the electrodes when operated under the most unfavourable setting for normal use.
The test is carried out until steady conditions have been established. The voltage drop across
the connection is measured and the resistance is calculated from the current and this voltage
drop. The resistance shall not exceed 0,1 Q.
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If frequencies above 30 kHz are involved, the high-frequency resistance RHF is evaluated at
the maximum frequency of the working voltage applied to the electrodes according to
IEC 60287-1-1:2023, 5.1, with RLF as the DC resistance R" and only considering the skin effect

fac

tor y, of IEC 60287-1-1:2023, 5.1.3. The resistance shall not exceed 0,25 Q.

The equipotential bond is then subjected again to a current derived from a source having a no-
load voltage not exceeding 12 V (AC or DC) and equal to the current IHF calculated from the

formula:

R

e = Ie |50

Rr
where
L is the current to be applied;
I,_F is the current applied to measure the low-frequency resistance RLF;
Rt is the low frequency resistance;
R is the high-frequency resistance.
The test is carried out until steady conditions have been established.
221117 Electrode-type liquid heaters shall be“constructed so that there is adequpte
prdtection against an electric shock when the inflowing and outflowing liquid of the heatef is
touched simultaneously.
Compliance is checked by the following téests.
The equipotential bonding connection between the inflowing and outflowing liquid is removed
beiore the test is carried out.
The appliance is operated-with the most unfavourable setting for normal use and the supply
container of each heater“is filled with water having a conductivity in the range of normal
opgeration to cause theymost unfavourable results.
The current is measured between the metal pipes or metal parts of the equipotential bondjng
comnection between the inflowing and outflowing liquid.

Th

p current’is measured between the neutral of the supply mains and:

the inlet guard while the outlet guard is connected to the neutral of the supply mains;

the outlet guard while the inlet guard is connected to the neutral of the supply mains.

For a single-phase appliance, the measuring circuit is shown in Figure 105.

For a three-phase appliance, the measuring circuit is shown in Figure 106.

For three-phase appliances with neutral (3N~) the 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 c open in turn, the other two switches remaining closed.

The current is measured by means of the circuit described in IEC 60990:2016, Figure 4.
However, if frequencies above 30 kHz are involved, measurement of the current shall include
measurement with regard to electric burn effects. For burn effects, the unweighted RMS value
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of the current is relevant. The unweighted current is calculated from the RMS voltage U, which

is measured across the 500 Q resistor of IEC 60990:2016, Figure 4. The unweighted current
shall not exceed 10 mA.

During the test, the current shall not exceed the applicable limits specified in 13.2.

NOTE The most unfavourable conductivity can be obtained by starting the test with water having the lowest
conductivity for normal operation and gradually increase the conductivity.

22.118 Electrode-type liquid heaters shall not produce hydrogen gas in hazardous amounts

ang—the—construction—supporting—the—etectrodes—shattbe—constrocted—such—thatgas—does
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umulate within the appliance during normal use.
mpliance is checked by inspection and the following test.

p appliance is operated for one cycle under conditions of normal operation‘with the m
avourable setting for normal use and the supply container of each heatek is filled with w3
ing a conductivity in the range of normal operation to cause the mostunfavourable resul

p concentration of hydrogen gas is measured as close as possible-to each liquid outlet of
bliance connected to an electrode-type liquid heater.

b concentration of hydrogen gas in the relevant area is{measured continuously from

asured prior to the test is subtracted from the maximum concentration measured during
t.

[E 1 The most unfavourable conductivity can<be obtained by starting the test with water having the lo
Huctivity for normal operation and graduallysincrease the conductivity.

[E 2 The LFL of hydrogen gas is 4 %V/\ of air.

b instrument used for monitaring gas concentration, such as those which use infrared sens|
hniques, shall have a fasttesponse of not more than 3 s and shall not unduly influence
ult of the test.

as chromatography/is to be used, the gas sampling in confined areas shall occur at a r
exceeding 2 nml every 30 s.

[E 3 Otherinstruments can be used provided that they do not unduly influence the results.

Internal wiring

b measured value shall not exceed 50 % of.the lower flammability limit (LFL) of hydrogen.
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S Clause of Fart 1 Is applicable except as 1ollows.

3 Addition:

The requirement also applies to maintenance operations.

Mo

dification:

Replace the last sentence of the penultimate paragraph with the following:

The number of flexings is

200 000, for conductors flexed during normal use;
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