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HOUSEHOLD-AND-SHVHLAR ELEGCTRIGAL-ARPPLIANGES —SAFETY —

Part 1: General requirements

INTERPRETATION SHEET 1

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

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

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

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

INTRODUCTION

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

QUESTION:

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

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

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

— the power supply part, or

— the class Il construction part of the appliance.

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

ICS 13.120; 97.030
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-6: Particular requirements for stationary cooking ranges,

hebs—ovens—and-simiarapphanees
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr

o-operation on all questions concerning standardization in the electrical and electronic/ields. To this end

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

The formal decisions or agreements of IEC on technical matters express}.as nearly as possible, an internat
g
i

interested IEC National Committees.

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

Ih order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
transparently to the maximum extent possible in theirnational and regional publications. Any divergence bet
gny IEC Publication and the corresponding nationalhor regional publication shall be clearly indicated in the |3

EC itself does not provide any attestation of\conformity. Independent certification bodies provide confo
ssessment services and, in some areas, @ccess to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

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

hembers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees)

|

S

A

No liability shall attach to IEC or¢its directors, employees, servants or agents including individual experts|
n

qg

gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica
A
i

indispensable for the cerrect application of this publication.

HBC draws attention to the possibility that the implementation of this document may involve the use of (a) pater
IEC takes no7position concerning the evidence, validity or applicability of any claimed patent rights in reg
thereof. As~of\the date of publication of this document, IEC had received notice of (a) patent(s), which m4g
r
i
H

eld’responsible for identifying any or all such patent rights.

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

sing

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|onal

and

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

with
sing

ith the IEC also participate in this preparation. IEC collaborates closely with"the’ International Organizatiop for
$tandardization (ISO) in accordance with conditions determined by agreemeént, between the two organizatiops.

onal

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

onal
IEC
any

ions
een
tter.

mity
any

and
e or
and
ions.

ttention is drawn tosthe. Normative references cited in this publication. Use of the referenced publicatiops is

t(s).
pect
y be

bquired teiimplement this document. However, implementers are cautioned that this may not represent the Iatest
informatien, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall npt be

This extended version (EXV) of the official IEC Standard provides the user with the
comprehensive content of the Standard.

IEC 60335-2-6:2024 EXV includes the content of IEC 60335-2-6:2024, and the references made
to IEC 60335-1:2020.

The specific content of IEC 60335-2-6:2024 is displayed on a blue background.
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IEC 60335-2-6 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2014 and
Amendment 1:2018. 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) [deletion of notes (15.2) and conversion of notes to normative text (Clause 1, 3.1.9.101,
7.103, 11.7, 15.2, 16.2, 22.109, 22.120, 22.132, 22.124, Figure 103);

c) lapplication of test probe 19 (8.1.1, 20.2);

d) lalignment of limits on the temperature rise of external accessible surfaces (€lause 11);

e) laddition of requirements for automatic regulation systems and remote automatic regulaltion
systems for induction hobs (3.7.103, 3.11.4, 3.11.5, 3.11.101, 7.12, 19,402, 22.40, 22|62,
Annex AA);

f) faddition of requirements for remote operation of ovens (22.51).

The text of this International Standard is based on the following. decuments:

Draft Report an voting

61/7253/FDIS 61/7275/RVD

Full information on the voting for its approval can.be found in the report on voting indicated in
the jabove table.

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developef in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
despribed in greater detail at;www.iec.ch/publications.

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

Thig part 2 i9_t0 be used in conjunction with the latest edition of IEC 60335-1 and its
amendments Junless that edition precludes it; in that case, the latest edition that does|not
pre¢lude.it-is used. It was established on the basis of the sixth edition (2020) of that standard.

NOTIE_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 stationary cooking ranges,
hobs, ovens and similar appliances.

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.

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;
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— additional annexes are lettered AA, BB, etc.

NOT

E 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 the

asso

ciated noun are also in bold.

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

stalf
spe
[ )
[ )

NOT|
orga
whic
revig

Itis{
not 4

The

ility date indicated on the IEC website under webstore.iec.ch in the data related_to
cific document. At this date, the document will be

reconfirmed,

withdrawn, or

revised.

E 4 The attention of National Committees is drawn to the fact that equipment"manufacturers and te
hizations can need a transitional period following publication of a new, amended.or revised IEC publicati
h to make products in accordance with the new requirements and to equip themselves for conducting ng
ed tests.

he recommendation of the committee that the content of this publicatiof bé"adopted for implementation natio
arlier than 12 months or later than 36 months from the date of publication.

following differences exist in the countries indicatéd below.

11.101: Table 103 is applicable for limits on surface temperatures (Australia, New Zeala

P4.101: Socket-outlets have to be providedowith residual current devices which may
combined with the overcurrent protective @evice (Australia).

P5.3: Cooking ranges that are not built<in shall not be permanently connected to the f
wiring (New Zealand).

the

5ting
bn in
w or

hally

nd).
be

xed

IM
th
of

ORTANT - The "colour:inside" logo on the cover page of this document indicat
t it contains colours which are considered to be useful for the correct understandi
its contents. Users.should therefore print this document using a colour printer.

es
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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

Thig information is given for the convenience of users of this International Standard and\does
not [constitute a replacement for the normative text in this standard.

Thig standard recognizes the internationally accepted level of protection against.hazards sluch
as ¢lectrical, mechanical, thermal, fire and radiation of appliances when operated as in norfmal
use|taking into account the manufacturer's instructions. It also covers abnofmal situations fhat
can| be expected in practice and takes into account the way in which electromagnetic
phejhomena can affect the safe operation of appliances.

Thig 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 mains.
However, national wiring rules may differ.

If th|e functions of an appliance are covered by different{parts 2 of IEC 60335, the relevant part 2
is applied to each function separately, as far as is-feasonable. If applicable, the influencg of
one| function on the other is taken into account.

Thrpughout this publication, when "part 2"¢is mentioned, it refers to the relevant parf of
IEC|{60335.

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

NOTEE 1 This means that the technical committees responsible for the part 2 standards have determined thaf it is
not pecessary to specify particular requirements for the appliance in question over and above the general
requjrements.

Thig standard is a product family standard dealing with the safety of appliances and tgkes
pre¢cedence over honizontal and generic standards covering the same subject.

NOTE 2 Horizoatal publications, basic safety publications and group safety publications covering a hazard ar¢ not
appl|cable since they have been taken into consideration when developing the general and particular requirenfents
for the IEC. 60335 series of standards.

Individual countries may wish to consider the application of this standard, as far a$ is
reasonable, 10 appliances not mentioned in a part 2, and to appliances designed on hew
principles. In this case, consideration should be given to defining normal operation, specifying
the classification of the appliance according to Clause 6 and specifying whether the appliance
is operated attended or unattended. Consideration should also be given to particular categories
of likely users and to related specific risks such as access to live parts, hot surfaces or
hazardous moving parts.

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


http://www.iec.ch/tc61/supportingdocuments
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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;

- EC standards published by TC 111 concerning environmental matters.
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INTRODUCTION to IEC 60335-2-6:2024

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

This
not

Thig
as ¢
use
can
phe

This
is G

How

If a

by another part 2 of IEC 60335, the relevant part 2 is€applied to each function separately

far
acc

Wh
Par

NOT|
not
requ

Thig
pre

NOT

appl
for t

An
conf
hav

H 4 i H + £ +lo H £ £ 4+l Lot i L4 ol pu | pu |
mmormrativiT 1o yivolT TUT UTC UUTTVETITITTIVT UT UoTTo Ul Ullo 1T riiativiidadl otariuaru airiu

constitute a replacement for the normative text in this standard.

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

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

ever, national wiring rules can differ.

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

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

1, Part 1 applies.

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

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

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

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

oes

standard recognizes the internationally accepted level of protection against hazards sjuch

mal
that
etic

ere

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

red
as
into

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

it is
heral

kes

t not
ents

d to
d to

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

NOT

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

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

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

— CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters.


https://www.iec.ch/tc61/supportingdocuments
https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

-12 - IEC 60335-2-6:2024 EXV © IEC 2024

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-6: Particular requirements for stationary cooking ranges,
hobs, ovens and similar appliances

1 Seope

Thig Part of IEC 60335 deals with the safety of stationary electric cooking appliances, such
as ¢ooking ranges, hobs, and ovens, for household use, their rated voltage beihg not more
tham 250 V for single-phase appliances connected between one phase and neutral, and 480 V
for pther appliances including direct current (DC) supplied appliances and battery-operdted

appliances.

Thig standard also includes some requirements for ovens that are intended to be used on bqgard

ships.

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

— priddles;

— prills;

— Jnduction hobs;

— Jnduction wok elements;

— pyrolytic self-cleaning ovens;

— Bteam ovens.

As far as is practicable, this standard-deals with the common hazards presented by appliances

thaff are encountered by all persons’in and around the home. However, in general, it does
take into account:

— persons (including children) whose

» physical, sensaryor mental capabilities; or

» lack of experience and knowledge

prevents them\from using the appliance safely without supervision or instruction;

— Ehildren¢playing with the appliance.

Attgntion iS drawn to the fact that:

[H ot daod 1S a3 il ™S Al b H £4 ol
- Ul appIiarncto 1moliucu U VT uotTU 11T VTITILITO Ul Ul buaru ollipo Ul airuiarlt, adadarTav

requirements can be necessary;

not

nal

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

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

— appliances intended for commercial catering;

— appliances intended to be used in locations where special conditions prevail, such as the

presence of a corrosive or explosive atmosphere (dust, vapour or gas);
— grills, toasters and similar portable cooking appliances (IEC 60335-2-9);
— microwave ovens (IEC 60335-2-25).
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Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC

60034-1, Rotating electrical machines — Part 1: Rating and performance

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

and

IEC

IEC

IEC

IEC

IEC

safety — Part 1: Lamp caps

60065:2014, Audio, video and similar electronic apparatus — Safety requirements
60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

60068-2-31, Environmental testing — Part 2-31: Tests —/Test Ec: Rough handling sho

primarily for equipment-type specimens

IEC

60068-2-52:2017, Environmental testing — Part-2:52: Tests — Test Kb: Salt mist, c)

(sodlium chloride solution)

IEC

IEC

IEC
met

IEC

IEC]
of s
IEC

IEC

60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
60068-2-78, Environmental testing —~Part 2-78: Tests — Test Cab: Damp heat, steady s

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

60085:2007, Electricalinsulation — Thermal evaluation and designation

60112:2003, Method for the determination of the proof and the comparative tracking ind
plid insulating materials
60112:2003/AMD1:20091

60127-(all parts), Miniature fuses

IEC

Cks,

clic

fate

d in

ces

60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and inclu

ling

4507750V

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

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

1 There exists a consolidated edition 4.1:2009 that includes edition 4 and its Amendment 1.
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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 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensional
interchangeability requirements for pin and contact-tube accessories

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

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

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

IEC|60320-3, Appliance couplers for household and similar general purposes~ Part 3: Standard
sheets and gauges

IEC|60384-14:2013, Fixed capacitors for use in electronic equipment — Part 14: Sectipnal
spegification — Fixed capacitors for electromagnetic interference Suppression and connection
to the supply mains

IEC|60384-14:2013/AMD1:20163

IEC|60417, Graphical symbols for use on equipment

IEC|60445:2017, Basic and safety principles. for man-machine interface, marking land
identification — Identification of equipment termjnals, conductor terminations and conductofs

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/AMD4.:20175

IEC|60603-11, Cohnectors for frequencies below 3 MHz for use with printed boards — Parfl 11:
Detril specification for concentric connectors (dimensions for free connectors and fixed
conpectors)

IEC|60664-1:2007, Insulation coordination for equipment within low-voltage systems — Paft 1:
Principles, requirements and tests

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.
There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.

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

a A O DN

There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.
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IEC 60664-4:2005, /Insulation coordination for equipment within low-voltage systems — Part 4:
Consideration of high-frequency voltage stress

IEC 60691, Thermal-links — Requirements and application guide

IEC 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — Glow-
wire flammability index (GWFI) test method for materials

IEC|60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods-+-Glow-
wirg ignition temperature (GWIT) test method for materials

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

IEC|60695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method
— Apparatus, confirmatory test arrangement and guidance

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

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

IEC|60730-2-8:2018, Automatic electrical controls® — Part 2-8: Particular requirements| for
elegtrically operated water valves, including meehanical requirements

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 eleetrical controls for household and similar use — Part 2}10:
Particular requirements for moptor-starting relays

IEC|60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Genleric
spegification

IEC|60799, Electrical accessories — Cord sets and interconnection cord sets

IEC| 609061, IEC system of plugs and socket-outlets for household and similar purposgs —
Part 12 Rlugs and socket-outlets 16 A 250 V a.c.

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

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

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

7 There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

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

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

IEC|61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and meaSurenent
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

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

IEC|61000-4-13:2002, Electromagnetic compatibility (EMC) =>JPart 4-13: Testing land
measurement techniques — Harmonics and interharmonics including mains signalling at ja.c.
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
testls for equipment with input current more than16 A per phase
IEC|61000-4-34:2005/AMD1:20099

IEC|61032:1997, Protection of persons’and equipment by enclosures — Probes for verificatjon
IEC|61058-1:2016, Switches for,appliances — Part 1: General requirements
IEC|61058-1-1:2016, Switches for appliances — Part 1-1: Requirements for mechanical switdhes
IEC|61058-1-2:20164Switches for appliances — Part 1-2: Requirements for electronic switdhes

IEC| 61180, Highxvoltage test techniques for low-voltage equipment — Definitions, test jand
protedure requirements, test equipment

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

IEC 61558-1:2017, Safety of transformers, reactors, power supply units and combinations
thereof — Part 1: General requirements and tests

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

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

9  There exists a consolidated edition 1.1:2009 that includes edition 1 and its Amendment 1.
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IEC 61558-2-16:2009, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mode
power supply units and transformers for switch mode power supply units

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

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

IEC 62133-1:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
frol T i;lclll, fUI usc I'Il [JUItdl’Jl’(;' app//oafiuuo - Palt 1 f\l‘l’b;\(;'; Dybtclllb

IEC|62133-2:2017, Secondary cells and batteries containing alkaline or other/snon-acid
elegtrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 2: Lithium systems

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 equipmept —
Part 1: General

IEC| 62821 (all parts), Electric cables — Halogen-free, fow"smoke, thermoplastic insulated [and
shepthed cables of rated voltages up to and including 450/750 V

ISQ1 178, Plastics — Determination of flexural properties

ISQ1 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented
implact test

ISQ1 180, Plastics — Determination ©f Izod impact strength
ISQ1 527 (all parts), Plastics-= Determination of tensile properties

ISO| 1463, Metallic and\oxide coatings — Measurement of coating thickness — Microscogdical
method

ISQO1 2178, Nonsmiagnetic coatings on magnetic substrates — Measurement of coating thickrless
— Magnetic meéthod

ISQO1 276841, General tolerances — Part 1: Tolerances for linear and angular dimensions without
indiyidual tolerance indications

ISO 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: General
guidance

ISO 4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-
arc lamps

ISO 7000, Graphical symbols for use on equipment — Registered symbols

10 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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ISO 8256, Plastics — Determination of tensile-impact strength

ISO 9772, Cellular plastics — Determination of horizontal burning characteristics of small
specimens subjected to a small flame

ISO 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimens in
contact with a small-flame ignition source

3 Terms and definitions

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

ISQ and IEC maintain terminological databases for use in standardization at,the folloy
addresses:

ng

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

e (SO Online browsing platform: available at http://www.iso.org/obp

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

joN

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

3.1| Definitions relating to physical characteristics

3.1
rated voltage
voltage assigned to the appliance by the manufacturer

3.1)2
rated voltage range
voltage range assigned to the appliance by the manufacturer, expressed by its lower and upper
limits

3.183
working voltage
maximum voltage to"which the part under consideration is subjected when the appliancg is
supplied at its rated voltage and operating under normal operation, with controls jand
swi{ching devices\positioned so as to maximize the value

Notd 1 to entry./ Working voltage takes into account resonant voltages.

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

3.1.4
rated power input
power input assigned to the appliance by the manufacturer

Note 1 to entry: If no power input is assigned to the appliance, the rated power input for heating appliances and
combined appliances is the power input measured when the appliance is supplied at rated voltage and operated
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


http://www.electropedia.org/
http://www.iso.org/obp
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3.1.6
rated 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.

Note 101 to entry: For appliances having more than three heating units per phase, other than those that are
controlled by programmable electronic circuits that limit the number of heating elements and/or motors from being
energized at the same time, a diversity factor is applied to the rated current or rated power input when determining
the current used to establish the size of the terminals and the nominal cross-sectional area of the supply cord. The
diversity factor F is calculated from the following formula, where N is the number of heating units per phase that
can pe energrzea togetner:

F :0,35+@

JN

3.1)7
rated frequency
frequency assigned to the appliance by the manufacturer

3.1.8
rated frequency range
frequency range assigned to the appliance by the manufactdrer, expressed by its lower fand
uppger limits

3.19
normal operation
opefration of the appliance as specified in 3.1.9,101 to 3.1.9.107

Appliances operated with integral batteries 0r separable batteries not disconnected from|the
appliance for charging purposes:

— the battery that is fully discharged is charged with the battery-operated appliance
bperating as specified, if allowed by the construction of the appliance;

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

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

3.1/9.101 Hob elements, other than induction hob elements and induction wok elements,
are |operated with\vessels containing cold water. The vessel is made of unpolished commeicial
quality aluminium, has a flat bottom and is covered with a lid that is positioned so that st¢gam
doels not aftect the tests. Thermal controls are adjusted to their highest setting until the wpter
boils and“then adjusted so that the water boils gently. Water is added to maintain the Ig¢vel
during’beiling.

In case of doubt, vessels as specified in Figure 101 are used.

Induction hob elements are operated with vessels as specified in Figure 102 that contain
cooking oil at room temperature. Thermal controls are adjusted to their highest setting until
the oil temperature reaches 180 °C £+ 4 °C and then adjusted so that this temperature is
maintained. The oil temperature is measured 10 mm above the centre of the bottom of the
vessel.

Induction hob elements in a flexible induction cooking zone are operated with vessels
according to Figure 102 with diameters as specified in Figure 101 as follows:

a) the maximum number of vessels which can be separately controlled at the same time,
arranged to cover the flexible induction cooking zone as far as possible. Any combination
of vessels giving the most unfavourable results shall be used for the test. Several vessels
with the same diameter may be used;
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b) the vessel which provides the highest power density (W/cm?2);
c) the smallest vessel that allows an induction hob element to operate.

Operation as specified in a), b) or c), that results in the most unfavourable condition for the
tests specified in the relevant subclauses is applied.

Induction wok elements are operated with a wok having an equivalent sphere diameter that
does not differ from the equivalent sphere diameter of the induction wok element cavity by

more than (1) %. This wok can be supplied by the manufacturer.

Theg wok is made of low carbon steel having a maximum carbon content of 0,08 %-and a
thickness of 2 mm £ 0,5 mm. The height of the wok shall be approximately twice the depth of
the [induction wok element cavity.

The wok is filled to approximately half of its height with cooking oil at room.temperature.
Thermal controls are adjusted to their highest setting until the oil temperature readhes
180]°C £ 4 °C and then adjusted so that this temperature is maintained. The 0il temperature is
meagsured 10 mm above the centre of the bottom of the vessel.

For|all hob elements other than those in a flexible induction cooking zone and induction
wok elements, the diameter of the bottom of the vessel is approximately equal to the diamgter
of the cooking zone and the quantity of liquid is specified in Table 101. The vessel is positioned
centrally on the cooking zone.

If several cooking zones are marked for one hob element, the most unfavourable cooKing
zonle is used for the test.

For[non-circular cooking zones, the smallest nen-circular vessel is used which will cover|the
cogking zone as far as possible, taking into aceount the hob rim and the other vessels. [The
qualntity of liquid is determined on the basis-6’the minor diameter of the cooking zone.

Table 101 — Quantity of liquid in the vessel

Diameter of cooking zone Quantity of water or oil
mm |
<110 0,6
> 140'and < 145 1,0
> 145 and < 180 1,5
> 180 and =< 220 2,0
> 220 and < 300 3,0

3.1/9.402° Ovens and steam convection ovens are operated empty with the door closed.
Thermal controls are adjusted so that the mean temperature in the centre of the oven is
maintained at

— 220 °C = 4 °C for ovens with forced air circulation;
— 240 °C £ 4 °C for other ovens.
If the temperature cannot be attained, the thermal control is adjusted to its highest setting.

Ovens without thermal controls are switched on and off so that the temperature in the centre
of the oven is maintained at 240 °C £ 15 °C.

Atmospheric steam ovens and pressure steam ovens are operated in accordance with the
instructions. Lids, doors and covers are in position and closed. Controls are adjusted to their
highest setting until the cooking temperature is reached and then adjusted to the lowest setting
that maintains this temperature.
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Steam generators intended to be filled by hand are filled according to the instructions, water
being added to maintain the steam generation.

Steam generators intended to be filled automatically are connected to a water supply, the
pressure of which is set according to the instructions.

The supply water has a temperature of

— 15 °C £ 5 °C for appliances to be connected to a cold water supply;

— 60 °C £ 5 °C or the temperature indicated in the instructions, whichever is the higher, for
appliances to be connected to a hot water supply.

Steam convection ovens are also operated while generating steam but with the thermmal
confrols adjusted as for operation without steam.

3.19.103 Grills are operated empty with the grill pan and food supportsnin® the most
unfavourable position for normal use, the door and any other accessories being)positionefd in
accprdance with the instructions. In the absence of such instructions, the door and other
accessories are placed in the most unfavourable position in which theyscan be left. Therqmal
confrols are adjusted to their highest setting. However, if the instructions.for grills incorporated
in ovens specify a lower setting, this setting is used. Any reflectors intended to be placed above
heating elements are in position.

3.19.104 Rotating spits in ovens or grills are operated with the load on the rotating spit as
shown in Figure 103. The load is positioned on the rotary spit.so that the fixing screw contacts
the |diameter of the spit. The appliance is operated taking. into account the instructions with
regard to:

— the heating elements to be operated;
— the setting of the thermal control;

— the position of the door and grill pan.
In the absence of such instructions, the cantrol is adjusted to its highest setting and the door is
fully open or is placed in the most unfavourable intermediate position in which it can be leff.

Any grill pan is placed in its lowest position.

3.119.105 Warming drawersand similar compartments are operated in the closed position with
their controls adjusted to theJhighest setting.

3.1/9.106 Griddles_ are operated so that the temperature at the centre of the heated surface
is maintained at 275.°C = 15 °C by adjusting their thermal controls or by switching the supply
on or off.

3.1/9.107 Coobking ranges are operated with their individual heating units being operated
undler their\stated conditions of normal operation.

3.1110

rated impulse voltage
voltage derived from the rated voltage and the overvoltage category of the appliance,
characterizing the specified withstand capability of its insulation against transient 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 to appliance outlets accessible to the user and socket-outlets
accessible to the user

Note 1 to entry: Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet.
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101

rated water pressure
water pressure assigned to the appliance by the manufacturer

3.1.

102

rated cooking pressure
maximum working pressure of pressure steam ovens assigned by the manufacturer to the
pressurized parts of the appliance

3.2 Definitions relating to means of connection

3.2

supply leads

set |of wires intended for connecting the appliance to fixed wiring and accommgodated
compartment within or attached to the appliance

3.2)2

intgrconnection cord

extq
app,

Note
flexi

Note
inte

3.2)
sup
flex

3.2
typ

method of attachment of the supply-cord such that it can easily be replaced

Note
ager

3.2,
typ

method of attachment-of the supply cord such that any replacement is intended to be mads

the

3.2,
typ

rnal flexible cord between two parts of an appliance, provided‘as part of a comp)
liance for purposes other than connection to the supply mains

1 to entry: In battery-operated appliances, if the battery is placed(in,a separate box, the flexible led
ble cord connecting the box with the appliance is considered to be andnterconnection cord.

2 to entry: The output cord from a charging system orca“ detachable power supply part i
connection cord.

3
ply cord
ble cord, for supply purposes, that is fixed to"the appliance

4
b X attachment

1to entry: The supply cord may.be specially prepared and only available from the manufacturer or its se
t. A specially prepared cord may include a part of the appliance.

5
b Y attachment

manufacturer, its service agent or similar qualified person

6
b Z attachment

me

destroying the appliance

hod‘of attachment of the supply cord such that it cannot be replaced without breakin

n a

lete

dor

an

fvice

174
o
<

y or

3.3

3.3.
bas

Definitions relating to protection against electric shock

1
ic insulation

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

3.3.

2

supplementary insulation
independent insulation applied in addition to basic insulation, in order to provide protection

aga

inst electric shock in the event of a failure of basic insulation


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 EXV © |IEC 2024 - 23 -

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

3.34

reinforced insulation

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

Note 1 to entry: Itis not implied that the insulation is one homogeneous piece. The insulation may comprise several

layers which cannot be tested singly as supplementary insulation or basic insulation

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

3.36
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 conductiveaceessible parts, if any, to the protegtive
conductor in the fixed wiring of the installation, «eliance in the event of a failure of the basic
instilation being placed upon the environment

Notel 1 to entry: Class 0 appliances have either anenclosure of insulating material which may form a part of the
whole of the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insuldtion.
If an[ appliance with an enclosure of insulating (material has provision for earthing internal parts, it is considerg¢d to
be a|class | appliance or class 0l appliance.

3.38
class 0l appliance
appliance having at least basic insulation throughout and incorporating an earthing terminal
but [having a supply cord without earthing conductor and a plug without earthing contact

3.39
class | appliance
appliance in which protection against electric shock does not rely on basic insulation only|but
which includés an additional safety precaution, in that conductive accessible parts |are
conpected to the protective earthing conductor in the fixed wiring of the installation in sugh a
way| that-eonductive accessible parts cannot become live in the event of a failure of the stic
insylation

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

3.3.10

class Il appliance

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

Note 1 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, such as nameplates, screws and rivets, which are isolated from live
parts by insulation at least equivalent to reinforced insulation; such an appliance is called an insulation-
encased class Il appliance;
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— an appliance having a substantially continuous metal enclosure, in which double insulation or reinforced
insulation is used throughout; such an appliance is called a metal-encased class Il appliance;

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

Note 2 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 construction

par{ofamapptanceforwhictrprotectiomagainstetectric stock Teties upomr doubteimsutation

or reinforced insulation

3.312

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

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

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

3.3113

class lll construction
par{ of an appliance for which protection against electric_shock relies upon safety extradow
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 additien to supply at SELV. Refer to 8.1.4.

3.3[14

clearance
shoftest distance in air between two conductive parts or between a conductive part and|the
accessible surface

3.3/15

creepage distance
shoftest distance along the surface of insulation between two conductive parts or betwegn a
conductive part and the_accessible surface

3.4| Definitionsrelating to extra-low voltage

3.4
extra-low voltage
voltage supplied from a source within the appliance that does not exceed 50 V between
conductors and between conductors and earth or functional earth when the appliance is
supplied at rated voltage

3.4.2

safety extra-low voltage

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

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

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

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

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

3.4.4

protective extra-low voltage circuit
earthed circuit operating at extra-low voltage that is separated from other circuits, except
circuits operating at safety extra-low voltage, by basic insulation and protective screening,

dou

Note

Note
3.5

3.5.
por|
app
app

3.5.
han
por

3.5.
stat

hle insulation or reinforced insulation

2 to entry: A protective extra-low voltage circuit is also known as a PELV circuit.
Definitions relating to types of appliances

1
fable appliance

liance, having a mass less than 18 kg

2

d-held appliance

fable appliance intended to be held in the hand during normal use
3

ionary appliance

fixed appliance or an appliance which is not-a portable appliance

3.5,

4

fixed appliance

app
locd

3.5,
bui

liance that is intended to be used Wwhile fastened to a support or while secured in a spe
tion

5
t-in appliance

fixgd appliance intended to be installed in a cabinet, in a prepared recess in a wall or

sim

3.5,

lar location

6

heating appliance

app

liancesincorporating heating elements but without any motor

3.5

7

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

1 to entry: Protective screening is the separation of circuits from live parts by means of an earthed Screen.

xed

Cific

na

motor-operated appliance

app

liance 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

app

3.5.

liance incorporating heating elements and motors

9

battery-operated appliance
appliance deriving its energy from batteries enabling the appliance to perform its intended
function without a supply connection
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Note 1 to entry: A battery-operated appliance can have a supply connection.

3.5.101

oven

appliance having a heated cavity with a door and constructed so that food, which can be in a
container, can be placed on a shelf

3.5.102

grill

heating unit constructed so that the food is supported on a grid or spit and is cooked by radiant
heat

Notel 1 to entry: The cooking operation in a grill is known as grilling or broiling.

3.51103
hob
appliance that incorporates a hob surface and one or more hob elements,.'and is built ip or
par{ of a cooking range

3.5[104
codgking range
appliance incorporating a hob and an oven and which can incorporate a grill or griddle

3.5/105

pyrplytic self-cleaning oven
oven in which cooking deposits are removed by heating the oven to a temperature exceeding
350/ °C

3.5/106
steam oven
oven intended for cooking food by steam inthe appliance

3.5.106.1

steam convection oven
steam oven intended for coeking food by conventional heating and steam generateq at
atmlospheric pressure in the-appliance

Noteg 1 to entry: The operation temperature can exceed the boiling point of water.

3.5/106.2

atmospheric steam oven
steam oven jn Which the pressure within the cooking compartment differs from atmosphleric
pressure by 50 kPa or less

3.5/106.3

pregsufre steam oven
steam oven intended for cooking food by direct steam generated at a pressure that is at least
50 kPa higher than atmospheric pressure

3.5.107
griddle
heating unit having a surface on which the food is placed directly for cooking

3.5.108
induction hob
hob containing at least one induction hob element or one induction wok element
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3.6 Definitions relating to parts of an appliance

3.6.1

non-detachable part

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

3.6.2

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

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

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

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

3.63
accessible part
par{ or surface that can be touched by means of test probe B(ofi IEC 61032, and if the paft or
surface is metal, any conductive part connected to it

Notdg 1 to entry: Accessible non-metallic parts with conductive<oatings are considered to be accessible metal
part

or

3.64
livel part
confductor or conductive part intended to bé energized in normal use, including a neytral
confductor but, by convention, not a PEN cenductor

Noteg 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 conductor is a\protective earthed neutral conductor combining the functions of bqth a
protective conductor and a neutral conductor.

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

3.6/5
too
screwdriver, coinyor any other object that may be used to operate a screw or similar fi
means

ng

3.6/6

small'part
par?;hrt_l—l_ﬂ_ﬂhl_r‘l‘b—d_ﬁt_ﬁ, Where each suriace lies completely within a circie o 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.

3.6.7

detachable power supply part

part of the appliance the output of which is intended to be detachable from the class lll
construction part of the appliance

Note 1 to entry: Means of detachment are a flexible cord and connector or an appliance outlet fitted to the
detachable power supply part.
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8

024

basic functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals,
and usually separators that is a source of electric energy obtained by direct conversion of

chemical energy

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

3.6.9

battery

assemb ] JSe as a sou ] by
its yoltage, size, terminal arrangement, capacity and rate capability

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

3.6/10

detachable battery

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

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

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

3.6./11

separable battery

bat
use
of t

Notg

Notg

3.6
inte
bat
for

Notg
is st

3.6,

heating unit

any|

ery contained in an enclosure separate from'the battery-operated appliance, intendeg

with specific appliances and connected to.the appliance by a cord external to the enclog
he appliance

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

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

12

gral battery

charging purposes

1 to entry: A battery that is only to be removed from the battery-operated appliance for disposal or recy,|
Il considered-fo.be an integral battery.

101

for
ure

ery contained within the battery-operated appliance and not removed from the appliance

cling

Note

3.6.

part of the appliance that fulfils an independent cooking or warming function
1 to entry: Examples are hob elements, ovens, grills and warming drawers.
102

hob surface

hori

3.6.

zontal part of the appliance on which vessels can be placed

103

hob element

hea

3.6.

ting unit attached to the hob surface or positioned below the cooking zone

104

induction hob element
hob element that heats metallic vessels by means of eddy currents
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Note 1 to entry: The eddy currents are induced in the vessel by the electromagnetic field of a coil.

3.6.105

induction wok element

induction hob element with the hob surface of an approximate spherical shape to accept
a wok

3.6.106
cooking zone
area marked on a hob surface where the vessel is placed for heating food

Note 1 to entry: When a hob element protrudes above the hob surface, its surface is the cooking zone.

3.6/107

pan detector
devjce incorporated in a hob element that prevents its operation unless a vessellis placed on
the [cooking zone

3.6/108

tourh control
confrol actuated by contact or proximity of a finger, with little or ne-movement of the conjtact
surflace

3.6/109

temperature-sensing probe
devjce that is inserted into the food to measure its temperature and which is a part of an oven
confrol

3.6/110

flexible induction cooking zone
area on a cooking zone with induction hob elements that is not marked to indicate where
vesgels are to be placed for heating food

3.7| Definitions relating to safety components

3.7
thefmostat
temjperature-sensing device, the operating temperature of which may be either fixed or
adjustable and whichiduring normal operation keeps the temperature of the controlled part
betyeen certain limits.by automatically opening and closing a circuit

3.7)2
temperature limiter
temjperature-sensing device, the operating temperature of which may be either fixed or
adjustable and which during normal operation operates by opening or closing a circuit when
the temperature of the controlled part reaches a pre-determined value

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

3.7.3

thermal cut-out

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

3.7.4

self-resetting thermal cut-out

thermal cut-out that automatically restores the current after the relevant part of the appliance
has cooled down sufficiently
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3.7.5

non-self-resetting thermal cut-out

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

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

3.7.6

protective device

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

3.7y71
thermal link
thermal cut-out which operates only once and requires partial or complete replacement

3.78
intgntionally weak part
par{ intended to rupture under conditions of abnormal operation to prevent the occurrence pf a
confdition which could impair compliance with this standard

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

3.7/101
pressure regulator
confrol that maintains the pressure at a particular value during normal use

3.7/102
pressure-relief device
control that limits the pressure under abnotmal operating conditions

3.7/103

autpmatic regulation system
reglilation system for hobs that uses wired or wireless sensors to enable and control an
automatic cooking process and maintaining a target value

Notel 1 to entry: Wireless sensors can communicate by means of radio communication.

Noteg 2 to entry: The target value can be e.g. temperature, time, power level.
3.8| Definitions -relating to miscellaneous matters

3.8
all-pole-disconnection
disqonhection of both supply conductors by a single initiating action or, for multi-phase
appliances, disconnection of all supply conductors by a single initiating action

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

3.8.2

off position

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

Note 1 to entry: The off position does not imply an all-pole disconnection.
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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 the appliance has been operated under normal operation
at rated power input until steady conditions have been established

3.84
PTC heating element
element intended for heating consisting mainly of positive temperature coefficient resistors that

are thermally sensitive and have a rapid non-linear increase in resistance when the temperature
is raised fhrmlgh a Irmrfi(‘ulnr range

3.8)5
user maintenance
any|maintenance operation stated in the instructions for use, or marked on the dppliance, that
the [user is intended to perform

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

Note 1 to entry: The ambient temperature is specified in 5.7.

3.8/101
open deck
area that is exposed to marine environment

3.8/102
dayroom
area that can be exposed to marine environnient from time to time

3.9| Definitions relating to electronic circuits

3.9
ele¢tronic component
par{ in which conduction is achieved principally by electrons moving through a vacuum, gag or
semiconductor

Noteg 1 to entry: Neon indigators are not considered to be electronic components.

3.9)2
ele¢tronic circuit
circpit incarporating at least one electronic component

3.93
prote_c_tjy_e_e_l,erfrnnir circuit
electronic circuit that prevents a hazardous situation under abnormal operating conditions

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

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

Note 1 to entry: The battery system, including interfaces, may contain more than one battery and charging
system.
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3.10.2

cha
circ

Note

rging system
uitry that charges and maintains the state of charge of the battery

024

1 to entry: Parts of the charging system may perform other functions such as charge balancing and may be
separately enclosed.

3.10.3

spe

cified operating region for charging

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

by the cell manufacturer

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

3.10.4

upper limit charging voltage

highest charging voltage in the specified operating region for charging

3.10.5

veniting

con
inte

3.10.6

full
att

Note
the (

Note
is sp

dition intended by design that occurs when a cell provides a controlled release of exces
rnal pressure without expulsion of major components of the-cell

y charged
ne maximum state of charge

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

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

3.1
full

disgharged at a steady rate of\eurrent to attain, at 5 h of steady discharge (Cg rate), or

fastest discharge rate allowed by the cell manufacturer or battery manufacturer if it is slo
than the Cg rate, until

Note

7
discharged

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

end-of-discharge voltage for the cell chemistry being used, unless a different eng
discharge’/voltage is specified by the cell manufacturer

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

sive

d by

able

the
wer

the
| of

are

typi

ally
7

— 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

3.111
entity
person, device, appliance, product, or service that interacts with an appliance
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3.11.2
message
data which is transmitted from a sender (data source) to one or more receivers (data sink)

3.11.3

public network

network carrying digital data or analogue signals or both where access to the data and signals
is not restricted by the physical space within the household or similar use environment of the
appliance

Note——te—entr—PBeterminatonof-confirement-to-thephysical-spaeetretudes—considerationof-theretwores—+ange
of cqmmunication, configuration, or construction.

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

- PAN (personal area network);

- LAN (local area network) connected devices which may or may not be connected to a gateway,
- PLC (power line communication);

- SRD (short range devices);

- WAN (wide area network);

For fhe purposes of this standard, examples of networks which are not consideredas being public networks inglude
but gre not limited to:

—  NFC (near field communication);

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

- hardwired configurations constructed of physical media;

without connection to a public network.

3.11.4

remote communication
transmission of data between the applian¢e and an entity that can be initiated out of sight of
the [appliance, using communication mieans such as radio wave modulation, sound wave
modulation or bus systems

Notgd 1 to entry: Examples of transmission of data includes but are not limited to remote monitoring, softivare
downloading or control parameter madifications.

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

Notgl 101 to entry: Transmission of data for operating functions that do not control heating units (e.g. brighthess
of dim:)lays or buzzer sounds) that can be initiated by the user out of sight of the appliance is considered remote
communication, but not/considered remote operation.

Notg 102 to entry:._In the case where a wireless sensor uses short range communication technology and exclusjvely
comunicates’with the hob through its connectivity module to exchange sensor data, the communication between
the wireless.sensor and the hob is not considered as communication through a public network.

3.11.5
remoie-operation

control of an appliance by remote communication

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

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

Note 101 to entry: Remote operation refers to commands initiated by the user out of sight of the appliance that
control intended functions such as the control of heating units.

Note 102 to entry: Remote communication including change of target values of the system which require manual
confirmation at the hob is not considered remote operation.

Note 103 to entry: General guidance for the application of remote automatic regulation systems for hobs is given
in the informative Annex AA, Figure AA.1.
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3.11.101

remote automatic regulation system

automatic regulation system that can be initiated or modified by means of remote
communication

4 General requirement

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

In general, this principle is achieved by fulfilling the relevant requirements specifiedin |this

standard and compliance is checked by carrying out all the relevant tests.

5 |General conditions for the tests
Unless otherwise specified, the tests are carried out in accordance with-this clause.

5.1 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

5.2| The tests are carried out on a single appliance thatshall withstand all the relevant tgsts.
However, the tests of Clauses 12, 20, 22 (except 2240, 22.11 and 22.18) to 26, 28, 30 ang 31
may be carried out on separate appliances. The test of 22.3 is carried out on a new appliance.

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

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

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

e

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.

If the tests ofvmormative Annex H are carried out, three switches or three additional appliarices
are |needed.

NOTE.NAdditional samples can be required if the appliance has to be tested under different conditions, for exanple

if it dan~be supplied with different voltages
Lol ol ~

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 an appliance has to be dismantled in order to carry out a test, care shall be taken to ensure
that it is reassembled as originally supplied. In case of doubt, subsequent tests may be carried
out on a separate sample.

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

For pyrolytic self-cleaning ovens, the tests of 22.108 to 22.111 are carried out before the
tests of Clause 19.

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

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

Appdliances that also use gas are supplied with gas at the appropriate rated pressure_Vesgels
havjng a diameter of approximately 220 mm are filled with 2 | of water, covered with a lid land
plaged on the hob burners. The controls are adjusted to their highest setting\until the water
boils. They are then adjusted so that the water simmers, water being added when necessary to
maiptain the level.

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

5.6| Appliances provided with controls or switching device$-are tested with these controls or
devfces adjusted to their most unfavourable setting, if the setting can be altered by the usqr.

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

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

For|appliances fitted with a voltage.selector switch, the tests are carried out with the switch in
the [position corresponding to the'rated voltage value used for the tests.

5.7| The tests are carried out in a draught-free location at an ambient temperature of
20 |C +5 °C.

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

5.8| Test conditions relating to frequency and voltage

5.811 Appliances for ;)prrnafing current (A(‘) nnly are tested with AC at ra_t_e_d_ﬂ:e_q_u_emcy,
and those for AC and DC are tested at the more unfavourable supply.

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

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

For motor-operated appliances, and combined appliances, marked with a rated voltage
range, when it is specified that the supply voltage is equal to the rated voltage multiplied by a
factor, the appliance is supplied at
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— the upper limit of the rated voltage range multiplied by this factor, if greater than 1;
— the lower limit of the rated voltage range multiplied by this factor, if smaller than 1.

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

If a heating appliance has a rated voltage range, the upper limit of the voltage range will
usually be the most unfavourable voltage within the range. For motor-operated appliances,
combined appliances and appliances having more than one rated voltage or rated voltage
range, it may be necessary to make some of the tests at the minimum, the mean and the

mawmmmmmmmmmwst
unfavourable voltage.

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

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

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

5.84 For appliances marked with a rated voltage: range and rated power input
corfesponding to the mean of the rated voltage rangef{when it is specified that the power ipput
is egual to rated power input multiplied by a factor,the appliance is operated at:

— [he calculated power input corresponding tothe upper limit of the rated voltage rahge
multiplied by this factor, if greater than 1;

— [he calculated power input corresponding to the lower limit of the rated voltage rapge
multiplied by this factor, if smaller than 1.

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

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.

5.1 The testsyware carried out on the appliance as supplied. However, an applignce
congtructed as)a single appliance but supplied in a number of units is tested after assembly in
accprdance/wijth the instructions provided with the appliance.

A classHI construction part of the appliance is tested connected to its detachable polwer
su rt taking into account the instructions provided with the appliance.

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

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

— end-of-discharge voltage;

— upper limit charging voltage, for batteries comprising series connected cells;

— rated capacity of the battery (Cg5 Ah).
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If cells intended for use with the appliance use metal-ion chemistry, the manufacturer or
responsible agent shall provide the specified operating region for charging for each type of
cell.

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

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

Forlheating elements with appreciable positive temperature coefficient of resistance, otherthan
PTC heating elements, the supply voltage is determined by supplying the appliance’ at rqted
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 fest,
this|value of the supply voltage being maintained throughout the test.

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

5.13 The tests for appliances with PTC heating elements and{for heating appliances jand
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 factorAformultiplying 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 pakts by an intermediate metal part that is earthed,
such parts are checked for compliance with:the appropriate requirements specified for clags Il
construction.

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

NOT[E Guidance is givenyin informative Annex P for enhanced requirements that can be used to ensurg an
accegptable level of protection against electrical and thermal hazards for particular types of appliances used in an
instdllation without a,proetective earthing conductor in countries that have tropical climates.

5.1% If applianices have parts operating at safety extra-low voltage, such parts are chedked
for compliance with the appropriate requirements specified for class Ill construction.

5.16When testing electronic circuits, the supply is to be free from perturbations from
external sources that can influence the resalts of ine tests.

5.17 Battery-operated appliances and remote controls containing batteries are tested in
accordance with normative Annex B.

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

NOTE A supply connection can include a mains connection.

Battery-operated appliances having a supply connection are considered dual supply
appliances. Dual supply appliances are regarded as battery-operated appliances when
deriving their energy from batteries.
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Separable batteries and detachable batteries for battery-operated appliances are tested in
accordance with normative Annex B.

5.18 To condition batteries that are rechargeable, the batteries shall be fully discharged
and then fully charged in accordance with the appliance manufacturer’s instructions. The
sequence shall be repeated at least 2 h after the battery was charged.

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

5.1$ 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 + 0,6/kHz.| To
determine if the upper limit charging voltage has been exceeded, the peak value. ofithe filtered
voltage shall be measured with a tolerance of +1 %.

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 g temporary increase of voltage, for example, after the battery is removed from the charging
sysjtem.

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

5.291 Probes are applied with a force not exceedingAN.

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 comply
with this standard, then appliances incorporatihg such a component or part shall be tested With
the [non-self-resetting feature rendered jnoperative.

5.101 Class lll temperature-sensing probes are only subjected to the tests of Clause 19.

5.102 Steam convection ovens are tested as ovens.

6 |Classification
6.1| Appliances shall be class I, class Il or class lll.

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

Cooking ranges incorporating socket-outlets shall be class | appliances.
Compliance is checked by inspection and by the relevant tests.

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

Ovens for open deck use shall be IPX6.

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;
model or type reference;

symbol IEC 60417-5172 (2003-02) for class Il appliances only;
P number according to degree of protection against ingress of water, other thandPXO0;

for appliances operated only by batteries (primary batteries or secondary batte
recharged outside of the appliance) or appliances powered by rechargeable batte
recharged in the appliance.

symbol IEC 60417-5180 (2003-02), for class Ill appliances. This marking is not*necessary

ries
ries

NOTEE |If the appliance is marked with rated pressure, the units used can be bars butronly together with pascalg and

plac

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

sha

App

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

be

detachable power supply part or with“the substance of the following:

Clags Il appliances and class'lll appliances incorporating a functional earth shall be mar

with

The
con
IEC

The

The

bd in brackets.

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

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

liances intended to be supplied from a detachable power supply part for the purpose
marked with symbol IEC 60417-618%4(2016-01) and the model or type reference of

Use only with <model or type reference> supply unit

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

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

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

total rated power input or rated current of each induction generator unit shall be mar}

s of
hlso
the

ked

for

hection of _an’ appliance to the water mains shall be marked with symbol

ed.

ed.

rated cooking pressure in kilopascals (kPa) of pressure steam ovens shall be mark

If a cooking range incorporates a socket-outlet protected by means of fuses, other than D type
fuses, it shall be marked with the current rating of the relevant fuse. When a miniature fuse-link
is provided, this marking shall indicate that the fuse-link shall have a high breaking capacity.

Compliance is checked by inspection.

7.2

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

following:

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

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

the
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Compliance is checked by inspection.

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

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

Appliances having different rated values and which have to be adjusted for use at a particular
value by the user or installer shall be marked with the different values separated by an oblique
stroke. This requirement is also applicable to appliances with provision for connection to, bhoth
single-phase and multi-phase supplies.

NOTE 2 Example: 115/230 V: The appliance is only suitable for the marked values (an appliance)Wwith a selgctor
swit¢h).

NOTE 3 Example: 230 V ~./400 V 3N~-: The appliance is only suitable for the voltage values indicated, 230|V ~.

being for single-phase, AC operation and 400 V 3N~ for three-phase, AC with neutral op€ration (an appliance|with
termjnals for both supplies).

Compliance is checked by inspection.

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

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

Compliance is checked by inspection.

7.5| For appliances marked withmore than one rated voltage or with one or more rdted
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
notlexceed 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 thatithe relation between input and voltage is clear.

Complianceis checked by inspection.

7.6 | “"When symbols are used, they shall be as follows:

e [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 with neutral

(2002-10)]
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[symbol IEC 60417-5016
(2002-10)]

—41 -

fuse-link

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

X
—

[symbol IEC 60417-5019

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

protective earth

A\
5]

NQOTE 2 The rated wattage of the lamp can be indicated in association Wwith this symbol.

b

(2006-08)1

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

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

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

[symbol 1ISO 7000-0434A
(2004-01)]

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

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

[symbol {EC60417-5036
(2002-10Y]

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

[symbol IEC 60417-6181
(2016-01)]

functional earthing

class Il equipment

Lamp

Caution

read operator's manual

Equipotentiality

dangerous voltage

Class lll appliance

detachable power supply part

-

DG

D
/A

[symbol IEC 60417-5010
(2002-10)]

[symbol IEC 60417-6059
(2011-05)]

ON/OFF (push-push)

Caution, possibility of tilting
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[symbol IEC 60417-6060 Anti-tip restraints
(2011-05)]

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

024

The
the

Uni
sys

Add

symbol for class Il appliances shall be placed so that it will be obvious that it is a_pa
technical information and is unlikely to be confused with any other marking.

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

itional symbols are allowed provided that they do not give rise to misundérstanding.

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

Corn

7.7
mul
con

The
tern

The

Corn

7.8
be i

The

hpliance is checked by inspection.

Appliances to be connected to more than two supply conductors and appliances
fiple supply shall have a connection diagram fixed, te' them, unless the correct mod
hection is obvious.

correct mode of connection for multi-phase appliances is considered to be obvious if
ninals for the supply conductors are

ndicated by arrows pointing towards the-terminals; or

marked in words.

connection diagram may be th@ wiring diagram referred to in 7.4.

npliance is checked by jaspéction.

hdicated as follows:

erminals intended exclusively for the neutral conductor shall be indicated by the letter
brotectiveiearthing terminals shall be indicated by symbol IEC 60417-5019 (2006-08);
functienal earthing terminals shall be indicated by symbol IEC 60417-5018 (2011-07).

sedndications shall not be placed on screws, removable washers or other parts which

t of

zed

for
b of

the

Except for type_Z.attachment, terminals used for connection to the supply mains ghall

N;

can

be

emaoved wnen conauctors are Deing conneciteda.

Compliance is checked by inspection.

7.9

Unless it is obviously unnecessary, switches which may give rise to a hazard w

hen

operated shall be marked or placed so as to indicate clearly which part of the appliance they
control. Indications used for this purpose shall, wherever practicable, be comprehensible
without a knowledge of languages or national standards.

Flexible induction cooking zone switches, touch controls, displays and the like shall be
marked or placed so as to indicate clearly as to which vessel is assigned to which switch, touch

con

trol, display or the like.
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Compliance is checked by inspection.

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

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

The{ figure 0 shall not be used for any other indication unless it is positioned and associated
witl 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.

The off position of touch controls for hobs shall be marked by the figure O and.th€ on position
by the figure I. If there is no touch control for the hob, this requirement applies to the touch
controls for each hob element.

If the same touch control is used for switching on and off, symbol [EC 60417-5010 (2002{10)
may be used.

Compliance is checked by inspection.

7.11 Controls intended to be adjusted during installation” or in normal use shall be provided
with an indication 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 inchard copy form with the appliance so that the appliance
can|be used safely.

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

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

If it|is necessary t0 ;take precautions during user maintenance, appropriate details shal| be
given.

The instruetions shall state the substance of the following:

This‘appliance is not intended for use by persons (including children) with reduced physical,
sensory or mental capabilities, or lack of experience and knowledge, unless they have bleen
given supervision or instruction concerning use of the appliance by a person responsible for
their safety.

Children should be supervised to ensure that they do not play with the appliance.

The instructions for appliances having a part of class lll 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.
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For appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of use
shall be stated.

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

This appliance incorporates an earth connection for functional purposes.

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 jand
hature of supply> <power / current of supply>

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

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

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

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

If the hob surface is of glass-ceramic or similar /material and protects live parts, [the
instfuctions shall include the substance of the following:

WARNING: If the surface is cracked, switch off the appliance to avoid the possibility of
electric shock.

The instructions for cooking ranges and ovens shall include the substance of the following:

During use the appliance becomes’hot. Care should be taken to avoid touching heating
elements inside the oven.

The instructions for ovens shall'state the substance of the following:

WARNING: Accessible“parts can become hot during use.
Young ¢children should be kept away.

The instructions for ovens having doors with glass panels and the instructions for hobs with
glags hinged lidstshall include the substance of the following:

Do not Use*harsh abrasive cleaners or sharp metal scrapers to clean the oven door glass/
the glass of hinged lids of the hob (as appropriate), since they can scratch the surface,
whichJcan result in shattering of the glass.

If during the test of Clause 1T, the temperature fise at the centre of the internal bottom suriace
of a storage drawer exceeds that specified for handles held for short periods in normal use, the
instructions shall state that these surfaces can get hot.

The instructions of pressure steam ovens shall include the substance of the following:

The ducts in the pressure regulator allow the escape of steam, so these ducts should be
regularly checked to ensure that they are not blocked.

The instructions of pressure steam ovens shall also give details on how to open the door
safely.

The instructions of pressure steam ovens shall include the substance of the following warning:
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WARNING: Do not open drain cocks or other emptying devices until the pressure has
been reduced to approximately atmospheric pressure.

The instructions for pyrolytic self-cleaning ovens shall state that excess spillage shall be
removed before cleaning and shall specify which utensils can be left in the oven during cleaning.

If, for cleaning, the manufacturer instructs the user to set the controls to a position higher than
for normal cooking purposes, the instructions shall state that under such conditions the surfaces
can get hotter than usual and children should be kept away.

d that, after cleaning,

shall state that the oven must be switched off before removing the guard an
the [guard must be reinstalled in accordance with the instructions.

The instructions for ovens provided with a facility to use a temperature-sensing probe ghall
include the substance of the following:

Only use the temperature probe recommended for this oven.

The instructions for ovens that have shelves shall include details)indicating the correct
instpllation of the shelves.

The instructions for cooking ranges, hobs and ovens shall_state that a steam cleaner is|not
to ble used.

The instructions for induction hobs shall include the substance of the following:

Metallic objects such as knives, forks, Nspoons and lids should not be placed
bn the hob surface since they can get hot.

The instructions for hobs incorporating a*lid shall state that any spillage should be remagved
from the lid before opening. They shall-also state that the hob surface should be allowef to
coo| before closing the lid.

The instructions for hobs incorporating halogen lamps shall warn the user not to stare at|the
hoh elements.

The instructions for hobs’ incorporating a pan detector shall include the substance of|the
follgwing:

After use, switch off the hob element by its control and do not rely on the pan detector.

If thie appliance incorporates a lamp for illumination, and does not incorporate a switch providing
full [disconnection under overvoltage category Il conditions, the instructions shall include|the
subptance of the following:

VARNING: Ensure that the appliance is switched oif before replacing the lamp
to avoid the possibility of electric shock.

The instructions for hobs shall state that the appliance is not intended to be operated by means
of an external timer or separate remote-control system. However, for hobs with a remote
automatic regulation system, the instructions shall include the following:

— information to identify the remote automatic regulation system;

— description of the way of connection of the remote automatic regulation system;

— precautions and recommendations for the safe operation of the remote automatic
regulation system,;

— an illustration depicting the location of the remote automatic regulation system; and
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— description of how to enable and disable the remote communication of the hob with the
remote automatic regulation system.

The instructions for hobs shall include the substance of the following:

Danger of fire: Do not store items on the cooking surfaces.

CAUTION: The cooking process has to be supervised. A short term cooking process has to
be supervised continuously.

WARNING: Unattended cooking on a hob with fat or oil can be dangerous and can result in
a fire.

Thelinstructions for hobs incorporating an induction wok element shall contain a list of vesgels
thafl can be used, unless the manufacturer provides a wok with the appliance.

The instructions for ovens that are intended for use on board ships shall state whether|the
appliance can be installed on an open deck or whether it can only be installed)in a dayrogm.

Compliance is checked by inspection.

7.12.1 If it is necessary to take precautions during installation of\the appliance, appropriate
details shall be given.

If am appliance is intended to be permanently connected ta. thé water mains and not conneg¢ted
by a hose-set, this shall be stated.

For|appliances marked with different rated voltages’ or different rated frequencies (separated
by @ /), instructions shall be included to indicaté.to the user or installer what action musf be
taken to adjust the appliance for operation at the“required rated voltage or rated frequengy.

Unless the instructions for cooking ranges-state that the range must not be placed on a base,
the finstructions for cooking ranges that*are placed on the floor shall state that if the range is
plaged on a base, measures shall be-taken to prevent the appliance slipping from the base].

Unless the instructions state teithe contrary, the instructions for cooking ranges and ovgens
sha|l state that the appliancexmust not be installed behind a decorative door in order to ayoid
ovefheating.

The instructions for.'appliances intended to be connected to the water mains shall include|the
maximum rated water pressure in megapascals.

The instructions for ovens that are intended for use on board ships shall include detaild for
fixing thesappliance.

Corapliance is checked by inspection

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

Compliance is checked by inspection.

7.12.3 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
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during the test of Clause 11, the instructions shall state that the fixed wiring insulation must be
protected, for example, by insulating sleeving having an appropriate temperature rating.

If a cooking range does not have a supply cord, the instructions shall state the type of cord
to be used, taking into account the temperature of the rear surface of the appliance.

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

7.12.4 The instructions for built-in appliances shall include information with regard to the
following:

— dimensions of the space to be provided for the appliance;
— Hdimensions 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 structure;
— minimum dimensions of ventilating openings and their correct arrangement;

— Fkonnection of the appliance to the supply mains and the interconrdection of any separate
components;

— hecessity to allow disconnection of the appliance from the supply after installation, unless
he appliance incorporates a switch complying with 24¢3. The disconnection may| be
hchieved by having the plug accessible or by incorporating a switch in the fixed wiring in
accordance with the wiring rules.

The instructions for built-in appliances having separate control panels shall state that|the
confrol panel is only to be connected to the heating units specified in order to avoid a possjible
hazprd.

Compliance is checked by inspection.

7.12.5 For appliances with type -X7attachment having a specially prepared cord, |the
instfuctions 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 orits service agent.

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

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

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

etld 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 the
manufacturer or its service agent.

Compliance is checked by inspection.

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

CAUTION: In order to avoid a hazard due to inadvertent resetting of the thermal cut-

out,

this appliance must not be supplied through an external switching device, such

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

Compliance is checked by inspection.

the

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

hpliance is checked by inspection.

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

fhe maximum inlet water pressure, in pascals;

he minimum inlet water pressure, in pascals, if this is necessaryyfor the correct opera
bf the appliance.

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

hpliance is checked by inspection.

n hard copy form and shall appear togéther before any other instructions supplied with

bllow the drawings/sketches common to the languages of the instructions.

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

hpliance is checked:by inspection.

8 Instructions -and other text required by this standard shall be written in an off
uage of the_eountry in which the appliance is to be sold.

hpliance is checked by inspection.

are

ftion

instructions for appliances connected to the water mains’ by detachable hose-sets shall

sets

2.9 For each language, the instructions, specified in 7.12 and from 7.12.1 to 7.12.8 ghall

the

liance. Alternatively, these instructions may be supplied with the appliance separately from
functional use booklet. They may fallow the description of the appliance that identifies parts,

e or

cial

7.1

TheTmarkings Tequited by thisstandard stratt-betlearty tegibte:

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

hav

ing a height not less than:

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

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

— 3,0 mm for other appliances.

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

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

The markings required by this standard shall be durable. On containers that are likely to be
cleaned frequently, the markings shall not be by means of paint or enamel, other than vitreous
enamel.

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

Aftar all the tests of this standard, the marking shall be clearly legible. It shgllyrot be egsily
posgible to remove marking plates nor shall they show curling.

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

Mankings on the appliance shall be clearly discernible from the outside of the appliance byt if
necgessary after removal of a cover. For portable appliances, it shall be possible to removg or
opeln this cover without the aid of a tool.

For|stationary appliances, except for fixed appliances; at least the name or trademark or
identification mark of the manufacturer or responsible‘yendor and the model or type referegnce
shall be visible when the appliance is installed_as in normal use. These markings may| be
beneath a detachable cover. Other markings may be beneath a cover only if they are negr to
the [terminals. For fixed appliances, this requirement applies after the appliance has ben
instplled according to the instructions provided with the appliance.

Indications for switches and controls -stvall be placed on or near these components. They ghall
not |be placed on parts which can be-positioned or repositioned in such a way that the marking
is misleading.

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

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

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

Forlf . . identificati k_oflthe
manufacturer or responsible vendor and the model or type reference shall be marked on the
appliance and, if not visible when the appliance is installed as in normal use, shall be included
in the instructions or on an additional label that can be fixed near the appliance after installation.

The marking for the current rating of the fuse protecting a socket-outlet shall be placed on or
near the socket-outlet.

Compliance is checked by inspection.

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

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

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

Compliance is checked by inspection.

7.104+—Steamgenerators—intended—tobe—fitedmmantatty—shattbemarked—with—the—maximum
watgr level, which shall be visible during filling.

Compliance is checked by inspection.

7.102 The cooking zone of hob surfaces shall be identified by appropriate -marking unless it
is opvious.

Compliance is checked by inspection.

7.103 For cooking ranges that are normally placed on the floor and that have horizonfally
hinged oven doors with a hinge height of less than 430 mm fromrthe floor, if a stabilizing means
is necessary in order to comply with the test of 20.102, then

— the stabilising means, except for commonly available fixing hardware, such as screws and
bolts, shall be marked with symbol IEC 60417-6060 (2011-05) or in lettering at least 3 |mm
high, with the substance of the following:

WARNING: In order to prevent tipping of\the appliance, this stabilising means must{ be
nstalled. Refer to the instructions for installation.

— the appliance shall be marked with symbol IEC 60417-6059 (2011-05) or in lettering at I¢ast
B mm high, at the point of supply eftry and at least one other point to draw the attention of
the user to the need to stabilise the appliance.

If symbol IEC 60417-6059 (20144-05) or IEC 60417-6060 (2011-05) are used, their meaning
sha|l be explained in the instructions and their height shall be at least 30 mm.

Compliance is checked. by inspection and measurement.

8 |Protection against access to live parts

8.1| Appliances shall be constructed and enclosed so that there is adequate protection
agalinst(@ccidental contact with live parts.

Compliance Is checked by inspection and by the tests of 8.1.7 to 8.1.3, as applicable, taking
into account 8.1.4 and 8.1.5.

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

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
appliance being in every possible position, except that appliances normally used on the floor
and having a mass exceeding 40 kg are not tilted. Through openings, the test probe is applied
to any depth that the probe will permit and is rotated or angled before, during and after insertion
to any position. If the opening does not allow the entry of the probe, the force on the probe in
the straight position is increased to 20 N when probe B is used or 10 N when probe 18 is used.
If the probe then enters the opening, the test is repeated with the probe in the angled position.
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During the tests with test probe B, all detachable parts are removed except lamps located
behind a detachable cover are not removed, provided that the appliance can be isolated from
the supply mains by means of a plug or an all-pole switch. However, during insertion or removal
of lamps which are located behind a detachable cover, protection against contact with live
parts of the lamp cap shall be ensured.

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

For parts of appliances situated not more than 850 mm above the floor after installation or in
nor Ildl' usc, ill au'u'fffuu tU tlllb' usc Uf fcaf [JIUI:IU 18, tUOt pIUiJU 79 UI[ ;EC 61032 ib clI'OU ap /Ied
wharever test probe 18 is used and with the same test conditions used for test probe 18:

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

It shall not be possible to touch live parts or live parts protected only-by-lacquer, enamel,
ordilnary paper, cotton, oxide film, beads, or sealing compound except_self-hardening regins,
with the probe.

8.1)2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in cJass 0 appliances, class Il appliances and class Il constructions, except for those giying
access to lamp caps and live parts in socket-outlets.

NOTEE 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.

Tesft probe 12 of IEC 61032 is appliedo parts liable to be touched accidentally in normal luse
by a fork or similar pointed object. It shall not be possible to touch live parts.

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

It shall not beypossible to touch these live parts.

If alsingle switching action is obtained by a switching device, the switching device shall proyide
full LdiSconnection and the clearances for full disconnection specified in 2033 of
IEC 61058-1:2016 shall be obtained from Table 12 of IEC 61058-1:2016 using the next higher
step for rated impulse withstand voltage.

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

Test probe 19 of IEC 61032 is not applied.

Test probe 41 of IEC 61032 is only applied to visibly glowing heating elements situated at
the top of an oven or grilling compartment.

Compliance is checked by inspection and by manual test.
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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 su

Sou

of dlectricity and energy in the discharge is measuredwsing a resistor having a nominal 1
indyctive resistance of 2 000 .

The quantity of electricity is calculated from the sum of all areas recorded on the voltage/1
graph without taking voltage polarity into accéunt. Details of a suitable circuit for measuring

cur

8.1
sep

Compliance is checked by inspection and by applying test probe B of IEC 61032 as spec
in 81.1.

8.2

that there is adequate protection against accidental contact with basic insulation and m
par{s separatedifrom live parts by basic insulation only.

It s
ins

5 Live parts of built-in appliances, fixed appliances and appliances delivere
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4 An accessible part is not considered to be live if:

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

e for DC, the voltage does not exceed 42,4 V;

the part is separated from live parts by protective impedance.

DC, its peak vaI’ue shall not exceed 0,7 mA for AC and

bed 2 mA for
shall not exceed 0,1 uF;

not exceed 45 uC;

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

rce. Discharges are measured immediately after the interruption of the supply. The qua

ent are given in Figure 4 of IEC 60990:2016.

prate units, shall be protected. at least by basic insulation before installation or assem|

Class Il appliances and class Il constructions shall be constructed and enclosed

hall only "be possible to touch parts which are separated from live parts by dod
ilation or reinforced insulation.

024

not

for voltages having a peak value over 42,4 V up to and including 450 V, the capacitance

for voltages having a peak value over 450 V up to and including 15 kV, the|discharge ghall
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Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in

acc

8.3

ordance with the conditions specified in 8.1.1.

For a battery-operated appliance where the battery circuit has a functional earth
connection or a supply connection, it shall only be possible to touch parts within a battery
compartment where:

in class | appliances, class 0l appliances and class Il appliances, they are separated

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.

are
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Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
accordance with the conditions specified in 8.1.1.

9

Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10

Power input and current

10.1
tem
Tab

The
inpy
app
limi
In ¢
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perature shall not deviate from the rated power input by more than the deviation shew|
le 1.

Table 1 — Power input deviation

Type of appliance Rated power input Deviation
W
All appliances <25 +20 %
Heating appliances and >25 and <200 +10 %

combined appliances

>200 +5 % or 20 W
(whichever is the
greater)
-10 %
Motor-operated >25 and <300 +20 %

appliances
PP +15 % or 60 W

(whichever is the
greater)

>300

deviation for motor-operated appliances applies for combined appliances if the po
t of the motors is more thanx50 % of the rated power input. The permissible deviat
ly for both limits of the range for appliances marked with a rated voltage range ha
s differing by more than.10-% of the arithmetic mean value of the range.

ase of doubt, the power input of the motors may be measured separately.

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

all circuitswhich can operate simultaneously being in operation;
fhe appliance being supplied at rated voltage;
theésappliance being operated under normal operation.

If an appliance is marked with rated power input, the power input at normal opera|ting

nin

wer
ons

ing

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

ast

he arithmetic mean value.

NOTE Guidance on the measurement of power input concerning a representative period is given in informative
Annex 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 power input is related
to the arithmetic mean value of the relevant voltage range, in which case the test is carried out

at a

voltage equal to the arithmetic mean value of that range.
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Appliance outlets accessible to the user and socket-outlets accessible to the user that:

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

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

For ovens and steam ovens, the heat up time to obtain the centre cavity temperature specified
for normal operation is a representative period.

Forl|griddles, the heat up time to obtain the surface temperature specified for normal opération
is a|representative period.

For|grills and warming drawers, the heat up period for normal operation is a_representative
perilod.

Forlhobs, the heat up time until the water boils with the controls adjusted.to’their highest selting
is a|representative period.

Forlinduction hob elements and induction wok elements, the-heat up time for the oil to relach
a temperature of 180 °C =4 °C with the controls adjusted-to their highest setting is a
representative period. If the power input is reduced during.the heat up time for the oil to relach
a temperature of 180 °C * 4 °C then the representative péeriod is taken as the time until the first
reduction of the power input.

The power input of induction hob elements anhd. induction wok elements is measured for
each induction generator unit separately and the tolerances for motor-operated applianices
appyy.

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

Table 2 — Current deviation

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

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

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

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


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC

60335-2-6:2024 EXV © |IEC 2024 - 55—

— 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 current is the maximum
value of the current that is exceeded for more than 10 % of the representative period if this
value is greater than the arithmetic mean value. Otherwise the current is taken as the arithmetic
mean value.
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E Guidance on the measurement of current concerning a representative period is given in informative Ann{

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

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

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

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

ovens and steam ovens, the heat up time to obtain the centre cavity temperature spec
hormal operation is a representative period.

griddles, the heat up time to obtain the surface temperature specified for normal opera
representative period.

grills and warming drawers, the heat up time for normal operation is a representa
od.
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hobs, the heat up time until'the water boils with the controls adjusted to their highest selting

representative period.

induction hob elements and induction wok elements, the heat up time for the oil to re
bmperature of \180 °C +4 °C with the controls adjusted to their highest setting
resentative_period. If the current is reduced during the heat up time for the oil to reaq
perature-0f 180 °C = 4 °C then the representative period is taken as the time until the
iction of-the current.

ach
s a
h a
first

ach

current of induction hob elements and induction wok elements is measured for €

inductionm generator umit Separatety and the toferances for motor-operated-appliances apply.

11

111

Heating

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

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

For

cooking ranges and ovens, compliance is also checked by the test of 11.101.
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11.2 Hand-held appliances are held in their normal position of use.

024

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

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

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

Dul

Bppliances normally placed on a floor or table in use are placed on the floor as near {o
walls as possible;

nppliances normally fixed to a wall are fixed to one of the walls, as near to the“other
and floor or ceiling as is likely to occur, taking into account the instructions;

appliances normally fixed to a ceiling are fixed to the ceiling as near to thefwalls as is li
fo occur, taking into account in the instructions.

er motor-operated appliances are positioned as follows:

nppliances normally placed on a floor or table in use are placed.!on a horizontal suppor
appliances normally fixed to a wall are fixed to a vertical support;

appliances normally fixed to a ceiling are fixed underneath a horizontal support.

black-painted plywood approximately 20 mm thick js ‘used for the test corner, the supp

and| for the installation of built-in appliances.

For
unr
of t

For
the
tem

For
pos

appliances provided with an automatic cord reel, one-third of the total length of the cor
beled. The temperature rise of the cord sheath is determined as near as possible to the
ne reel and also between the two outermost layers of the cord on the reel.

cord storage devices, other than automatic cord reels, which are intended to accommoq
lsupply cord partially while the appliance is in operation, 50 cm of the cord is unwound.
perature rise of the stored part.of the cord is determined at the most unfavourable plac

appliances intended to'stand on the floor, a closed rectangular box is placed as closg
Sible to the free side of the appliance and against the rear wall of the test corner. The

is made of dull black palnted plywood 10 mm thick. It has a width of 150 mm, its top being I
with the hob surfacé and its front flush with the front surface of the appliance.

Apq

removed without the aid of a tool are removed, unless the hob element cannot operate

the

lid removeéd.

the
wall

kely

orts

d is
hub

Jate
The

b as
box
pvel

liances having a lid to cover the hob surface are tested with the lid open. Lids that can be

with

Temperature-sensing probes are placed in the oven in any position likely to occur du
normal use. They are not connected to control the oven temperature. The test for pyrolytic
self-cleaning ovens is carried out with temperature-sensing probes in position, unless
otherwise specified in the instructions.

ring

Detachable parts that are intended to be used to reduce the temperature of control panels are
removed. A retractable part is not a detachable part.
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11.3 Temperature rises, other than those of windings, are determined by means of
thermocouples having a diameter not exceeding 0,3 mm positioned so that they have minimum
effect on the temperature of the part under test.

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

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

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

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

— B short circuit;

— rontact between live parts and accessible metal parts;
— pridging of insulation;

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

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

Temperature rises of windings are determined by "the resistance method unless the windjngs
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
winglings are to be at room temperature.

The temperature rise of a winding js calculated from the formula:
At= BB (k+ty) - (tp - ty)
1

where

At |s the temperature rise of the winding;

R4 [s the resistance at the beginning of the test;
R, [s the resistance at the end of the test;

k [sequal to

° 220 Tor aluminium W/nd/ngs and copper/aluminium W/nd/ngs with an aluminium content
2 85 %,

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

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

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

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

NOTE 2 The resistance of windings at the end of the test can be determined by taking resistance measurements
as soon as possible after switching off and then at short intervals so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching off.
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The temperature of the centre of the oven and the temperature rises of the surface of the
rectangular box are determined using the thermocouples specified for the walls of the test
corner.

If the magnetic field of an induction hob element unduly influences the results, the
temperature rises may be determined using platinum resistances with twisted connecting wires
or any equivalent means.

During the test of 11.101, where the external accessible surfaces are suitably flat and access
permits, the test probe of Figure 104 is used to measure the temperature rises of external

ac

th a

way that the best possible contact between the probe and the surface is ensured.\ [The

measurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or similar device.cAny measuying

instrument giving the same results as the probe may be used.

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

power input.

Ind

as §pecified for motor-operated appliances.

iction hob elements and induction wok elements are supplied separately and operated

Cooking ranges are operated at 1,15 rated power input.under normal operation. The supply
voltage is measured when the power input has stabitized. This voltage is used to supply|the

heating units of the cooking range during the tests.

Ov

ns are operated at 1,15 times rated power input under normal operation. The supply

voltage is measured during the heat up peried”This voltage is used to supply the heating uhits

of ovens during the tests.

11.

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

11.

Motor-operated appliances are operated under normal operation and supplied Wwith

Combined appliances-are operated as specified for heating appliances.

If tHe temperature riseilimits are exceeded in appliances incorporating motors, transformens or
ele¢tronic circuits,and the power input is lower than the rated power input, the test is

rep

11.]

bated with the _appliance supplied at 1,06 times rated voltage.

[ Appliances are operated for the duration specified in 11.7.101 to 11.7.106.

Appliance outlets accessible to the user and socket-outlets accessible to the user are loaded

with-axresistive load that gives the marked outlet load.

For
the

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

the battery that has been fully discharged is charged while the appliance is operated as
specified in 11.7.101 to 11.7.106 for 1 h, if allowed by the construction of the appliance;

the battery that has been fully discharged is charged, for a duration of 24 h or until it is
fully charged whichever is shorter, without the battery-operated appliance performing its
intended function.

NOTE The duration of the test can consist of more than one cycle of operation.
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Steady conditions are considered to be established if the temperature does not rise by more
than 1 Kin 15 min.

11.7.101

Other hob elements are operated for 60 min.

11.7.102 Ovens are operated for 60 min starting from the cold condition.

Lamps in ovens are not manually switched on.

Induction hob elements and induction wok elements are operated for 30 min.

If a
togy

Pyr
inst|
estd
are

bther.

plytic self-cleaning ovens are also operated under the cleaning conditions specified in
ructions for the maximum time allowed by the control or until steady)eonditions
blished, whichever is shorter. During this period, other heating units that.can be energ
operated under normal operation.

Ovens provided with a rotating spit are also operated with the spit rotating for 60 min.

11.]
inpt
15

Gril
11.]

estd
atta

11.]

11.]
sim
uni

NOT]
is as

1.103 Grills are operated for 30 min. However, grills having means to reduce the pg
t are operated for 15 min with their controls adjusted to{the highest setting and then
nin at a setting which reduces the average power input\by approximately 50 %.

Is provided with a rotating spit are also operated-\with the spit rotating for 60 min.

[.104 Griddles incorporating a thermal control are operated until steady conditions
blished. Other griddles are operated far, 30 min after the centre of the heating surf
ins a temperature of 275 °C.

.105 Warming drawers and similar compartments are operated for 30 min.

.106 For cooking ranges, combinations of heating units that can be energ
Itaneously are tested together for the durations specified in 11.7.101 to 11.7.105, hea
Is that have a test duration of 30 min being operated for the last 30 min of the test.

E For example, the/sequence of tests for a cooking range incorporating a grill in the oven and a rotating
follows:

bperation of the hob and oven and, if possible, with the spit rotating, for 60 min;

Cooling down(to approximately room temperature;

bperation.of'the hob for 60 min, the grill being operated simultaneously for the last 30 min;
Cooling [down to approximately room temperature;

bperation of the hob and grill with the spit rotating, for 60 min.

h appliance incorporates two ovens that can be energized simultaneously, they are_te$

ted

the
are
zed

wer
for

are
ace

zed
ing

spit

11.8 During the test, the temperature rises are monitored continuously and shall not exceed

the

values shown in Table 3.

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

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

Modification:
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Instead of the temperature rises stated in Table 3 for wood, the following applies.

Temperature rises of the floor and walls of the test corner, wooden cabinets and the rectangular

box

— appliances intended to stand on a table
— grills
— other appliances

shall not exceed the following values:

Table 3 — Maximum normal temperature rises

65 K
75 K
70 K

Lampholders without T-marking 9

Part Temperaturerjse
K
Windings 2, if the winding insulation according to IEC 60085 is:
— class 105 (A) 75 65)
— cfass 120 (E) 90 80)
— cfass 130 (B) 95 85)
— class 155 (F) 115
— cfass 180 (H) 140
— cfass 200 (N) 160
— cfass 220 (R) 180
— cfass 250 210
Pins of appliance inlets:
— for very hot conditions 130
— for hot conditions 95
— for cold conditions 45
Pins of appliances for insertion into socket-outlets, oins of plug connectors inserted into 45
apfliance outlets accessible to the user and plugs inserted into socket-outlets accessible
to the user
Tefqminals, including earthing terminals and-functional earthing terminals, for external 60
conlductors of stationary appliances, uriléss they are provided with a supply cord
Ambient of switches, thermostats and temperature limiters: b
— without T-marking 30
— With T-marking T-25
Rupber, polychloroprene or polyvinyl chloride insulation of internal and external wiring,
including supply cords}
— without temperature rating or with a temperature rating not exceeding 75 °C 50
— wWith tempefrature rating (T)1 where T exceeds 75 °C T-25
Coftd sheaths used as supplementary insulation 35
Sliging{gontacts 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
Lampholders with T-marking 9
— B15 and B22 marked T1 140
— B15 and B22 marked T2 185
— other lampholders T-25
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Part Temperature rise
K
— E14 and B15 110
— B22, E26 and E27 140
— other lampholders and starter holders for fluorescent lamps 55
Material used as insulation, other than that specified for wires and windings: ©
— impregnated or varnished textile, paper or press-board 70
— laminates-bondedwith:
* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 “1[75)
* Yrea-formaldehyde resin 65 (1160)
— pfinted circuit boards bonded with epoxy resin 120
— mpoulding of:
» dhenol-formaldehyde with cellulose fillers 85 (1175)
» dhenol-formaldehyde with mineral fillers 100 (200)
* melamine-formaldehyde 75 (160)
* Yrea-formaldehyde 65 (160)
— pplyester with glass reinforcement 110
— sflicone rubber 145
— pplytetrafluoroethylene 265
— plure mica and tightly sintered ceramic material when such<matérials are used as 400
supplementary insulation or reinforced insulation
— thermoplastic material f -
Wdod, in general 9 65
— Wooden supports, walls, ceiling and floor of the test corner and wooden cabinet:
» qtationary appliances liable to be operated continuously for long periods 60
 dther appliances 65
Outer surface of capacitors: "
— with marking of maximum operating temperature (T): T-25
— without marking of maximum operating temperature:
» §mall ceramic capacitors for radio and television interference suppression 50
* dapacitors complying with IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* dther capagitors 20
Exfernal.enclosure of motor-operated appliances except handles held in normal use:™
— of bare metal 48
— of coated metal" 59
— of glass and ceramic 65
— of plastic having a thickness exceeding 0,4 mm' 74
Surfaces of handles, knobs, grips and similar parts which are continuously held in normal
use (e.g. soldering irons):™
— of bare metal 30
— of coated metal" 34
— of porcelain or vitreous material 40
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50
— of wood 50
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Part Temperature rise

K

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

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

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

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

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

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

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

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

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

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

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

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

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

Locations for.measuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 including
IEC 60598~122014/AMD1:2017.

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

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

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

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

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

' Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
I IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

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

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

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

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

IEC 62821 Types 102 and 102f supply cords have a T rating of 70 °C.
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K The temperature rise limits of controls actuated by contact or proximity of a finger, with no movement of the
contact surface also includes all surfaces within 5 mm of such controls, regardless of their shape.

The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less
than 0,1 mm.

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

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

The temperature rise of parts of the underside of built-in hobs, accessible to a 75 mm diamgter
probe having a hemispherical end, shall not exceed 70 K unless the instructions specify.thiat a
boald is to be installed underneath the hob.

The temperature rise of handles of inner glass doors, grill pans, temperature-sensing propes
and rotating parts in ovens or grills is not limited.

Durjng the additional test for pyrolytic self-cleaning ovens, the tempefature rise of the surface
of khobs, handles and levers shall not exceed the following values:

— metal 55 K
— porcelain or vitreous material 65 K
— moulded material, rubber or wood 80 K

The temperature rises of knobs, handles and levers.associated with functions that cannof be
performed during the cleaning operation are not determined.

The temperature rise limits of motors, transfermers and components of electronic circyits,
including parts directly influenced by them,\may be exceeded when the appliance is operated
at 1,15 times rated power input.

The temperature rise of the plug-~measured 2 mm below the surface at the centre of|the
englagement face, shall not exceed 45 K.

11.101 Cooking ranges ‘and ovens are placed as specified in 11.2. However, appliarices
intejnded to stand on the.floor are positioned with their backs against one of the walls of the [test
cormer and away from.the other wall. A rectangular box as specified in 11.2 is placed against
one| of the sides of the appliance. The appliance is supplied at rated voltage and operated
under normal operation except for the temperature setting.

All heating'units, other than grills, that can be connected to the supply mains at the same lime
during nerinal use are switched on.

Pre < L H Ci ot e ecH 25 i i Ci a1 ’Vith
controls adjusted to their highest setting. Other ovens are operated without accessories other
than a grid shelf that is positioned on the shelf supports closest to the vertical centre of the
oven. The mean temperature in the centre of the oven is maintained at 200 °C + 4 °C.

However, if the oven is a pyrolytic self-cleaning oven, it is operated under the cleaning
conditions in accordance with 11.7.102.

Hob elements and griddles are operated in accordance with 11.7.

Warming drawers and similar compartments are operated with the controls adjusted to the
highest setting.
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Pressure steam ovens and atmospheric steam ovens are operated 30 min. Other appliances
are operated for 60 min or until steady conditions are established, whichever is shorter.

Temperature rises are not measured on:

surfaces that are inaccessible to a 756 mm diameter probe having a hemispherical end,
unless they are protected by a detachable guard;

surfaces of cooking ranges that are within 25 mm below the level of the hob surface or
are above the hob surface;

small parts such as oven vents, hinges and trim where the width of the accessible surface
s less than 10 mm;

— [surfaces within 10 mm of the edge of the oven door.

Dunjng the test, the temperature rise of surfaces shall not exceed the values)specified in
Table 102.

Table 102 — Maximum temperature rises for specified external
accessible surfaces under normal operating conditions

Surface Temperature rises of accessible external surfaces ?
K
Parts situated not more than Parts situated more than
850 mm above the-floor after | 850 mm above the floor alfter
installation installation
Barp metal 38 42
Co4ted metal ° 42 49
Glaps and ceramic 51 56
Plastic having a thickness exceeding 0,4 mm © 9 58 62

NOVE The temperature rise limits of handles knobs, grips, keyboards, keypads and similar parts are specifield in
Taple 3.

a8 [The temperature rise of parts of pyrolytic self-cleaning ovens, operating under cleaning conditions regardless
of height above the floor, are 20°~in excess of the temperature rise specified for parts situated more than
850 mm above the floor after _installation.

Wetal is considered coated when a coating having a minimum thickness of 90 um made of enamel, powder or
hon-substantially plastic\eoating is used.

¢ [The temperature risé.Jimit of plastic also applies for plastic material having a metal finish of thickness less than
0,17 mm.

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

If thesoven door is protected by a guard, the temperature rise limits in Table 102 apply to|the
guard. However, If the guard is a detachable guard, the temperature rise limits in Table 102
specified for parts situated more than 850 mm above the floor after installation apply to parts
of the oven door protected by the guard.

For ovens intended to be used on a working surface, the temperature rise limits Table 102
specified for parts situated more than 8560 mm above the floor apply.

If the oven can be used for grilling and the instructions state that for grilling the door should be
closed, the test is repeated but with the oven operating in the grilling mode with the controls
set according to the instructions. The grill is operated for 30 min in accordance with 11.7.103.
However, if the oven has a rotating spit, the duration of the test is 60 min, with the controls set
to give the most unfavourable conditions specified in the instructions. The measurements are
only carried out on the front surface of oven doors.
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E In Australia and New Zealand Table 102 is replaced by Table 103.

Table 103 (Australia and New Zealand) — Maximum temperature rises
for specified external accessible surfaces under normal operating conditions

Tap

Surface Temperature rises of accessible external surfaces 2
K
Parts situated not more than 850 mm Parts situated more than 850 mm
above the floor after installation above the floor after installation
Front surjaces of Other surfaces
Bare metal 83 42 45
Cogted metal ° 37 49 55
Glaks and ceramic 46 56 60
Plastic having a thickness 51 62 65
exceeding 0,4 mm © 9
NOJE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specifield in

le 3.

The temperature rise of parts of pyrolytic self-cleaning ovens, operating under cleaning conditions regard
of height above the floor, are 20 K in excess of the temperature rise specified for parts situated more f
850 mm above the floor after installation.

Metal is considered coated when a coating having a minimum thickness of 90 um made of enamel, powde
hon-substantially plastic coating is used.

The temperature rise limit of plastic also applies for plastic miaterial having a metal finish of thickness less {
0,1 mm.

When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of the cod
Imetal or of glass and ceramic material apply.
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Charging of metal-ion batteries

rging a battery that uses metal-ion chemistry under normal operation shall not cause
to exceed its specified operating region for charging.

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

the charging (system indicated in the instructions, at an ambient temperature
C £ 5 °C, irrespective of the minimum and maximum ambient temperatures for charging
tery specified\in the instructions.

e manbifacturer’s specified:

minimum ambient temperature for charging the battery is less than 10 °C, the tes

any

ery,
of
the

tis

— maximum ambient temperature for charging the battery

L0
repeated at the speciried minimum ambpient temperature _g5 “CU;

repeated at the specified maximum ambient temperature iS °C.

is greater than 40 °C, the test is

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
branch currents. The result shall not exceed the specified operating region for charging (e.g.
limits of voltage and current dependent on the temperature).

NOT

The

E 1 The following are example results of such analysis:

charging current for each branch of a parallel connection would not need to be monitored, if:
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the maximum deliverable current of the charging system did not exceed the maximum charging current
single cell; or

of a

for cells with identical specifications, the maximum deliverable current of the charging system divided by the

number of branches of parallel connections does not exceed the maximum charging current of a single
Currents measured during battery charging shall be the average current over a period of between 1 s and

cell.
5s.

The location of thermocouples for each cell temperature measurement shall be on the outer
surface, halfway along the longest dimension of the cell.

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

Foreach-eeH—the-speeified-ope rg-regionfor-charging urer
shall not be exceeded at the temperature of the cell (T.).
When the test is carried out at an ambient temperature of 20 °C = 5 °C
= [Tcenn = Tmeas * (Tamb(max) — Tamb(test))» for the maximum recommended ambieht temperafure
for charging;
= [Tcenn = Tmeas = (Tamb(test) = Tamb(min)), for the minimum recommendeéd ambient temperafure
for charging.
When the test is carried out at the recommended ambient temperature for charging, T b, =
Tmeas
where
T meas is the cell surface temperature measured during the test;
L is the cell surface temperature’specified by the cell manufacturer;
Tamb(max) is the maximum ambiént 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 ambjent'temperature of the test room during the test.
For|batteries where the cells are configured in series, the test is repeated with the charge in
one| battery deliberatély.'imbalanced. The imbalance is introduced into a battery that is fully
disgcharged by charging one cell to approximately 50 % of being fully charged.
If itfcan be demonstrated that an imbalance less than 50 % would actually occur in nonmal
opa@ration, then this lower imbalance may be used.
Thi$ may-be demonstrated by operating the battery in cycles. Each cycle starts with the battery
fully di 1 ing i ] ] tery

capacity has decreased to 80 % of its rated capacity. The imbalance at this decreased capacity
is then used.

Use of a lower imbalance may also be demonstrated through evaluation of those designs that
employ circuitry intended for maintaining balance between cells in the battery. Batteries with
a small number of cells in series may be shown to exhibit limited imbalance in practice, if

cha

rging ceases with the battery prepared with a smaller initial imbalance.
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Leakage current and electric strength at operating temperature

its electric strength shall be adequate.

Compliance is checked by the tests of 13.2 and 13.3.

The

Heating appliances are operated at 1 15 times the rated power input

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

At operating temperature, the leakage current of the appliance shall not be excessive

able
rted

~

he

ore

Motor-operated appliances and combined appliances are supplied at 1,06 times rqted
voltage.

Three-phase appliances, which according to the instructions for installation are also suit;

for $ingle-phase supply, are tested as single-phase appliances with the threeCircuits conne

in plarallel.

Projtective impedance and radio interference filters are disconnectéed before carrying out
tests.

If algrill is incorporated in the oven, either the oven or the grill is operated, whichever is nf
unfavourable.

For
cod

Ind
ope

13.]
IEC]
cornl
fred

The

hobs, the tests are carried out with a vessel filledvas specified in 3.1.9.101 placed on €
king zone.

rated appliances.

P The leakage current is measured by means of the circuit described in Figure 3
60990:2016. For class 0l appliances and class | appliances, except parts of cla
struction, C may be replaced by a low impedance ammeter responding to the r
yuency of the appliance:-

leakage current isumeasured between any pole of the supply and:

ach

iction hob elements and induction wok elements are tested as specified for mojtor-

 of
s
ted

— pccessible metal parts intended to be connected to protective earth, for class | applianices

and class Ol appliances;

metal foil~having an area not exceeding 20 cm x 10 cm which is in contact with access

ible
tive

surfaces of insulating materials and metal parts not intended to be connected to proteg

|appliances.

carth, )for class 0 appliances, class Il appliances, class Il constructions and cIasr n

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

For

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

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.

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

For three-phase with neutral (3N~) connected appliances, the measuring circuit is shown in the
following figures:
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— ifthey are class Il appliances or parts of class Il construction, Figure 3;
— ifthey are neither class Il appliances nor parts of class Il construction, Figure 4.

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

After the appliance has been operated for a duration as specified in 11.7, the leakage current
Shd I‘ IIUt c)u.,c'c'u' ﬁlb‘ IIUI‘I‘UWI'IIy lelub'b.

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

— for class 0 and class Ill appliances 0,7 mA peak

— for class 0l appliances 0,5 mA

— for portable class | appliances 0,75 mA

— for stationary class | motor-operated appliances 3,56 mA

— for stationary class | heating appliances 0,75 mAYor 0,75 mA per kW rated
power-input of the appliance with a
maximum of 5 mA, whichevel is
higher

Modlification:

Instead of the permissible leakage current values for stationary class | appliances, |the
follawing applies:

— for stationary class | appliances with 1 mA, or 1 mA per kW power input for each
heating elements that are detachable element with a limit of 10 mA, whichever i
parts or can be switched off separately higher. If the appliance has more than thrge

heating units, only 75 % of the measured
leakage current is taken into account;

— for other stationary classlYappliances 1 mA, or 1 mA per kW rated power input
with a limit of 10 mA, whichever is higher.

For|combined appliances, the total leakage current may be within the limits specified for
heating appliances'or motor-operated appliances, whichever is the greater, but the two limits
are|not added.

If the appliance incorporates capacitors and is provided with a single-pole switch, |the
measurements are repeated with the switch in the off position.

If the_appliance incorporates a thermal contfrol which operates during the test of Clause 111the
leakage current is measured immediately before the control opens the circuit.

NOTE The test with the switch in the off position is carried out to verify that capacitors connected behind a single-
pole switch do not cause an excessive leakage current.

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

After the appliance has been operated for the duration specified in 11.7, the controls are
adjusted to their highest setting and the leakage current is measured within 10 s of attaining its
highest value.

If there is earthed metal between live parts and the surface of glass-ceramic or similar material
of hobs, the leakage current is measured between live parts and each vessel in turn connected
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to the earthed metal. If there is no earthed metal, the peak value of the leakage current,
measured, using the circuit described in IEC 60990:2016, Figure 4, between live parts and

eac

h of the vessels in turn, shall not exceed 0,35 mA.

13.3 The appliance is disconnected from the supply and the insulation is immediately
subjected to a voltage having a frequency of 50 Hz or 60 Hz for 1 min, in accordance with
IEC 61180.

The high-voltage source used for the test is to be capable of supplying a short circuit current I
between the output terminals after the output voltage has been adjusted to the appropriate test

volt

tripping current I.. The values of I and I, are given in Table 5 for various high-voltage sour

pge. Ihe overload release of the circuit IS not to be operated by any current below

the
Ces.

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

cov|
par

supplementary insulation.

ered with metal foil. For class Il constructions having intermediate metalDbetween
s and accessible parts, the voltage is applied across the basic insufation and

live
the

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

cirquits.

The

values of the test voltages are specified in Table 4.

Table 4 — Voltage for electric strength test

Test voltage
v
Insulation
Rated voltage @ Working voltage (V)
SELV <150 V >150 V and <250 Vb >250 V
Basfc insulation 500 1000 1000 1,2U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Reinforced 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 fest

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

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

0 <

No

breakdown shall occur during the test.

Glo

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

Test voltage Minimum current

mA

<4000 200 100

> 4000 and <10 000 80 40

40 20

024

If th
of K
tot
live

14

ApQ

Corn
in T
The
imp

witH

The

4 o L V-
rvovvvu anu =~ 22U UUU

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.

ere is earthed metal between live parts and the surface of glass-ceramic;0r'Similar matd
obs, a test voltage of 1 000 V is applied between live parts and all the’vessels conne
he earthed metal. If there is no earthed metal, a test voltage of 3 0004V is applied betw
parts and the vessels.

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

npliance is checked by subjecting each clearancevhaving a value less than those spec
able 16 to an impulse voltage test.

impulse test voltage has a no-load waveé’shape corresponding to the 1,2/50 us stand

prial
cted
een

fied

ard

LIse specified in IEC 61180. The impulse test voltage is applied three times for each polarity

intervals of at least 1 s.
impulse test voltage is specified in Table 6 for rated impulse voltages given in Table

Table 6 — Impulse test voltage

15.

Rated'impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
2-506 2-920
4 000 4920
6 000 7 380
8 000 9 840
10 000 12 300
a8 The impulse test voltages have been calculated using correction factors for
testing at locations situated at sea level. It is considered that they are appropriate
for any location between sea level and 500 m. If tests are carried out at other
locations, other correction factors shall be wused as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.
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There shall be no flashover. However, flashover of functional insulation is allowed if the
appliance complies with Clause 19 when the clearance is short-circuited.

15 Moisture resistance

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

Compliance is checked as specified in 15.1.1 taking into account 15.1.2, the appliance not being

conpectedtothe-supply-mains:

The appliance shall then withstand the electric strength test of 16.3 and, after carefully wiping
the lexternal enclosure to remove any surplus water, an inspection shall show thattheéere i$ no
trade of water on insulation which could result in a reduction of clearances. or creephage
distances below the values specified in Clause 29. For appliances and parts of\appliances with
ping for insertion into socket-outlets an inspection shall show that no water has entered|the
encfosure.

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

IPX[3 appliances are tested as described in Subclause ,14:2.3a). The test as described in
subplause 14.2.3b) may be used for testing appliances that cannot be placed under|the
osclllating tube.

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

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

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

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

Appliances withsan automatic cord reel are tested to 15.1.1 with the supply cord unreeled fand
coiled in closélproximity to the appliance under test so that the minimum diameter of the cqil is
30 ¢m. Thé.eoil is concentric and in a single layer positioned in such a way that the applignce
and| the(supply cord are subjected to water spray. After the test of 15.1.1 is completed,|the
supply cord shall be reeled into the appliance at free speed. The supply cord shall nol be

d H N £ L
riea-oeroretreeryg:

If the appliance is a fixed appliance mounted on the wall or ceiling, the cord will be allowed to
drop to the floor from a height equal to the minimum height specified in the instructions before
being coiled.

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

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

Appliances normally fixed to a wall are mounted as in normal use in the centre of a wooden
board having dimensions which are 15cm + 5 cm in excess of those of the orthogonal
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projection of the appliance on the board. The wooden board is placed at the centre of the
oscillating tube.

Appliances and parts of appliances with integral pins for insertion into socket-outlets are held
by the pins in the most unfavourable position during the test. They are not mounted in a socket-
outlet for the tests. They may be held by the pins using a laboratory clamp or similar device.

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

For|IPX4 appliances, the horizontal centre line of the appliance is aligned with the pivot a),(_f of
the [oscillating tube. However, for appliances normally used on the floor or table, the movement
is limited to two times 90° from the vertical for a period of 5 min, the support being{placef 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 closg to
thelfloor level and specifies a distance, a board is placed under the appliance at that distapce.
The dimensions of the board are 15 cm more than the horizontal projection”of the applianc

D

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

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

Detpchable 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 notxemoved.

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

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

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

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

Detachable parts are removed.

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

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

— viscosity,17 mPa s;
- pH,2,2 (1 % in water);
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— and its composition shall comprise the following substances

e Plurafac ® LF 22111 15,0 % parts by mass
e Cumene sulfonate (40 % solution) 11,5 % parts by mass
e Citric acid (anhydrous) 3,0 % parts by mass

e Deionized water 70,5 % parts by mass

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

Coogking ranges and hobs are positioned so that the hob surface is horizontal. A vessel-haying
the |largest diameter shown in Figure 101 that does not exceed the diameter of the{ecooking
zone, is completely filled with the spillage solution and positioned centrally overthe cooking
zone. A further quantity of 0,5 | of the spillage solution is poured steadily into.the’vessel ¢ver
a period of 15 s. The test is carried out on each cooking zone in turn, after removing any
residual spillage solution from the appliance.

For|hob elements incorporating a switch or a thermal control, 0,02 J'of 'the spillage solutign is
poured over the hob element so that it flows over the switch or control. A vessel is then pldced
on the hob element to depress any movable part. If controls are‘mounted in the hob surface,
0,5 of the spillage solution is poured over them in a period of\5 s.

Forlhobs having ventilating openings in the hob surface, 0,2 | of the spillage solution is poyred
steadily through a funnel onto the ventilating openings, The funnel has an outlet diametdr of
8 mm and is positioned vertically with the outlet 200)mm above the hob surface. The funngl is
posjtioned above the ventilating openings so thatthe spillage solution enters the appliance in
the [most unfavourable way.

If tHe opening is protected, the funnel is positioned so that the spillage solution falls onto|the
hoh surface as close as possible to the~opening.

Carg is to be taken to ensure thatithe spillage solution is not poured over controls located close
to vientilating openings.

For|lovens and grills, 0,5.1 of the spillage solution is poured over the floor of the oven or grilling
compartment.

For|appliances having a drip tray or similar receptacle, the receptacle is filled with the spillage
solytion. A further quantity of the spillage solution, equal to 0,01 | per 100 cm? of the arep of
the [top surface of the receptacle, is poured onto the receptacle through openings in the hob
surface. However, the total quantity of spillage solution shall not exceed 3 I.

Forlhebs having a lid, 0,5 | of the spillage solution is poured uniformly over the closed lid. Wihen
the spillage solution has run off, the surface is dried and a further 0,125 | of the spillage solution
is poured steadily from a height of approximately 50 mm onto the centre of the lid over a period
of 15 s. The lid is then opened as in normal use.

Hobs with controls mounted below the hob surface and built-in ovens that are intended for
use installed under work surfaces shall be subjected to a spillage test with 0,5 | of the spillage
solution. They shall be installed according to the manufacturer’s instructions except that the
front surface of the oven (excluding control knobs, handles) shall align with front edge of a
30 mm thick wooden work surface with a square front edge, see Figure 105. The spillage

11 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of this product.
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solution shall be poured on the work surface at the area which gives the most unfavourable
conditions representing the pouring likely to occur, so that the spillage solution flows down
the front surface of the oven over controls, joints, vents and similar openings. If necessary, the
test is repeated until all different controls or gaps are covered by the spillage test.
The appliance is dried between each test.

The test is performed as follows:

A bottle with a shape similar to the one in Figure 107 and a cap is filled with 0,5 | of the spillage
solution.

The cap of the bottle shall have a hole of 8 mm diameter, placed off-centre accofding to
Figyre 106. The bottle shall also have a hole of 8 mm diameter near the bottle Hase
(seé Figure 107) to equalize the liquid pressure.

OthEr suitable containers may be used provided the spillage solution amount-is poured over the
appliance under test in the same manner.

The hole in the cap of the bottle is put on the horizontal work~surface at approximdtely
80 mm horizontal distance with respect to the front of the oven,.(The inclination of the bdttle
shall be higher than 30° and lower than 45°. The lower part of-the bottle hole in the cap shall
be in contact with the work surface, with the hole in the cap pltaced down closest to the surface.
Sed Figure 108.

When the 0,5 | of spillage solution has been poured, thé.remaining solution on the work surface
is pushed towards the front so that the remaining solution spills homogeneously over the front
with a suitably flat means.

Steqam generators intended to be connected‘to the water mains are supplied at rated water
pressure. Control devices for the supply of water are held open. If more than one devicge is
useq, they are tested in turn. Water is~>allowed to flow for 1 min after the first evidencg¢ of
ovefflow, unless the inflow stops automatically.

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

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

Appliances that were subjected to the tests of 15.1 or 15.2 are placed in normal ambjent
congitions for/24:-h.

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

The humidity test is carried out for 48 h in a humidity cabinet containing air with a relative
humidity of (93 + 3) %. The temperature of the air is maintained within 2 K of any convenient
value t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the appliance is

brought to a temperature of t+g °C.

If it is not possible to place the whole appliance in the humidity cabinet, parts containing
electrical insulation may be tested separately, taking into account the conditions that the
electrical insulation is subjected to within the appliance.
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The appliance shall then withstand the tests of Clause 16 in the humidity cabinet or in the room
in which the appliance was brought to the prescribed temperature after reassembly of those
parts that may have been removed.

15.101 Temperature-sensing probes shall be constructed so that their insulation is not
affected by water.

Compliance is checked by the following test.

The probe is completely immersed in water containing approximately 1 % NaCl and having a
temlperature of 20 °C = 5 °C. The water is heated to the boiling point in approximately 1§ min.
The probe is then removed from the boiling water and immersed in water having a temperafure
of 20 °C = 5 °C for 30 min.

Detachable temperature-sensing probes are not connected to the applianée)'for this fest.
Non-detachable temperature-sensing probes are tested in the oven, thé probe beéing
immersed as much as possible.

Thi$ procedure is carried out five times after which the probe is removed from the water| All
trades of liquid are then removed from the surface.

The probe shall then withstand the leakage current test of 16.2,

16 |Leakage current and electric strength

16.1 The leakage current of the appliance shallnet be excessive and its electric strength ghall
be adequate.

Compliance is checked by the tests of 161.2and 16.3.
Projtective impedance is disconnected from live parts before carrying out the tests.

The| tests are carried out on the_appliance at room temperature and not connected to the supply
maihs.

For|hobs, the tests arecarried out with a vessel filled as specified in 3.1.9.101 placed on each
codking zone.

Induction hob-elements and induction wok elements are tested as specified for mojtor-
opdrated appliances.

16.2 .SAn AC test voltage is applied between live parts and:

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

— metal foil having an area not exceeding 20 cm x 10 cm which is in contact with accessible
surfaces of insulating material and metal parts not intended to be connected to protective
earth, for class 0 appliances, class Il appliances, class Il constructions and class Il
appliances.

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

— 1,06 times rated voltage, divided by \/5 for three-phase appliances.

The leakage current is measured within 5 s after the application of the test voltage.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

- 76 - IEC 60335-2-6:2024 EXV © IEC 2

The leakage 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

Moq

Inst
folld

The
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For

heating appliances or. motor-operated appliances, whichever is the greater, but the two li

are

For
RM

If th
inpt

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

024

0,75 mA or 0,75 mA per kW rated

power input of the appliance with a

2 - A )
mraxrmrrrdrir—or  J 1A, WITICIIcv.e

higher
ification:
ead of the permissible leakage current values for stationary class | ‘@ppliances,
wing applies:
for stationary class | appliances with 1 mA, or 1 mA per kW<power input for eac

parts or can be switched off separately higher. If the appliance has more than thre
heating units,-only 75 % of the measured
leakage curréent’is taken into account;

for other stationary class | appliances 1 mA, or 1.mA per kW rated power input
with asmaximum of 10 mA, whichever is
higher,

values specified above are doubled if all controls have an off position in all poles. T
also doubled if:

fhe appliance has no control other tharma thermal cut-out; or

pr

the appliance has radio interference filters. In this case, the leakage current with the f
isconnected shall not exceed the limits specified.

combined appliances;”the total leakage current may be within the limits specified

not added.

measuring.the leakage current, a low impedance ammeter capable of measuring the
S value ef:‘Clrrent may be used.

e ovehn incorporates a grill, or if the appliance incorporates a means to limit the total po
tyoenly the leakage current of those elements that can be switched on at the same tim

heating elements that are detachable element with a limitrof10 mA, whichever ig

all thermostats, temperature limiters and energy regulators do not have an off posit|
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taken into consideration.

If there is earthed metal between live parts and the surface of glass-ceramic or similar material
of hobs, the leakage current is measured between live parts and each vessel in turn connected
to the earthed metal. If there is no earthed metal, the leakage current, measured between live
parts and each of the vessels in turn, shall not exceed 0,25 mA.

16.3

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

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

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

met

al foil is placed so that no flashover occurs at the edges of the insulation.
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Table 7 — Test voltages

Test voltage

v

Insulation

Rated voltage 2 Working voltage (U)

SELV <150 V >150 V and <250 V° >250 V

Rei.

Basic insulation ¢ 500 1250 1250 1,2 U + 950
Supplementary insulation °© - 1250 1750 1,2U + 1450

mforced-imrsatation = =500 3606 2 t—+2400

a

For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage,~The 1
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range >{50V a
<250 V.

150 V and <250 V.

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

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

est
hd

the
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NOT|
NOT|
sand
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NOT

No

Glo

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

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

liances and 1 750 V for class Il appliances.

ing the test care shall be taken to avoid ovetstressing

fhe components of electronic circuits;

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

E 1 The characteristics of the high-voltage source used for the test are described in Table 5.
E 2 When testing insulating“coatings, the metal foil can be pressed against the insulation by means
bag so that the pressure\is approximately 5 kPa. The test can be limited to places where the insulation is |

weak, for example where there are sharp metal edges under the insulation.

E 3 If practicablej-insulating linings can be tested separately.

breakdown{shall occur during the test.

v disctiarges without a drop in voltage are neglected.

h is
and
ard
the

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

b fo
tion

of a
ikely

If there is earthed metal between live parts and the surface of glass-ceramic or similar material
of hobs, a test voltage of 1 250 V is applied between live parts and all the vessels connected
to the earthed metal. If there is no earthed metal, a test voltage of 3 000 V is applied between
live parts and the vessels.

17

Overload protection of transformers and associated circuits

Appliances incorporating circuits supplied from a transformer shall be constructed so that in the
event of short circuits which are likely to occur in normal use, excessive temperatures do not
occur in the transformer or in the circuits associated with the transformer.

NOTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circuits

oper

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

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

The temperature of windings shall not exceed the values specified in Table 8. However, these
limits do not apply to fail-safe transformers complying with Subclause 15.5 of IEC 61558-1:2017.

18 |[Endurance

Thig clause of Part 1 is not applicable.

19 |Abnormal operation

19.1 Appliances shall be constructed so that as a result of abnormal_or careless operafion,
the |risk of fire, mechanical damage impairing safety or protection’against electric shock is
obvjated as far as is practicable.

Ele¢tronic 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 dangerpus
malfunction.

Appliances incorporating heating elements are subjected to the tests of 19.2 and 19.3 In
addjition, such appliances having a control that limits the temperature during the tesf of
Clause 11 are subjected to the tests of 19.4 and,"'when applicable, to the test of 19.5. Appliarices
incqrporating PTC heating elements are stbjected to the test of 19.6.

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

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

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

Appliances having a mains connection and batteries that are replaceable are subjected to|the
tesfl of 19.16:

Appliantes incorporating batteries that are rechargeable and use metal-ion chemistries|are
subjected to the test of 19.17.

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

NOTE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the appliance,
can be used to provide the necessary protection. The protective device in the fixed wiring does not provide the
necessary protection.

Unless otherwise specified, only one abnormal condition is simulated at any one time.
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If more than one of the tests are applicable to the same appliance, these tests are carried out
consecutively after the appliance has cooled down to room temperature.

For combined appliances, the tests are carried out with motors and 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.

For|induction hobs, compliance is also checked by the tests of 19.101, 19.102Yand 19.103,
but|19.2, 19.3 and 19.4 are not applicable. In addition, 19.101 is not applicable to induction
wok elements.

Temperature-sensing probes are placed in the oven in any position likely to occur duying
normal use except that they are not connected to control the oven temperature.

19.2 Appliances with heating elements are tested under the_conditions specified in Claus¢ 11
but|with restricted heat dissipation. The supply voltage, determined prior to the test, is fhat
required to provide a power input of 0,85 times rated,power input under normal operation
whan the power input has stabilized. This voltage is maintained throughout the test.

NOT[E Controls that operate during the test of Clause 11 are.allowed to operate.

Hob elements are operated without a vesself;pan detectors being rendered inoperative. Oven
doofs are open or closed, whichever is more unfavourable. Hob lids are closed unless the hob
elements are interlocked with the lid orfan indicator lamp, other than a lamp that is switcdhed
on and off by a thermostat or energyrequlator, shows that a hob element is switched on.

For|appliances incorporating more than one heating unit, the test is only carried out with|the
hedting unit resulting in the\most unfavourable conditions, its control being adjusted to|the
highest setting. If the appliance incorporates an oven without an indicator lamp to show [that
the loven is switched on, the oven is also operated, its control being adjusted to the highest
setling. A lamp used<for illuminating the oven, visible through the door and which is
autpmatically switched on and off together with the oven, is considered to be an indicator lamp.

Pyrplytic self-cleaning ovens are also operated under cleaning conditions, motors {hat
ope€yrate during cleaning, such as fan or timer motors, being switched off or disconnected in turn.

Stelam ovens are operated without water.

Doors of separate grill compartments incorporated in a cooking range are open or closed,
whichever is more unfavourable.

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

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

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

If the appliance incorporates more than one control, they are short-circuited in turn.
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Pressure regulators of pressure steam ovens are rendered inoperative together with each
protective device in turn.

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-ofher
end| of the element connected to the sheath.

The test is not carried out on appliances:

— [ntended to be permanently connected to fixed wiring;
— Wwhere an all-pole disconnection occurs during the test of 19.4; or:

— sed in a system with polarized plugs intended for connection td polarized socket outlefs.

Appfliances with a neutral are tested with the neutral connected-tothe sheath.

NOT[E For embedded heating elements, the metal enclosure is considered to be the sheath.

19.6 Appliances with PTC heating elements are~supplied at rated voltage until stdady
congitions with regard to power input and temperattre’are established.

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

19.T The appliance is operated under stalled conditions by:
— [ocking the rotor of appliances for which the locked rotor torque is smaller than the full load
forque;

— [focking moving parts of other appliances.

If ap appliance has_more than one motor, the test is carried out for each motor separately.

Appgliances jacorporating motors and having capacitors in the circuit of an auxiliary winding,|are
opefated with the rotor locked, the capacitors being open-circuited one at a time. The test is
repeated with the capacitors short-circuited one at a time, unless they are of class S2 or SQ3 of
IEC| 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

NOTE 1 This test is carried out with the rotor locked since some motors can start thus giving rise to inconsistent
results.

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

Other appliances are supplied at rated voltage for a period:

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

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

— until steady conditions are established, for other appliances.

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

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

OTC—0O~

Table 8 — Maximum winding temperature

Temperature

°C

Type of appliance
Class | Class | Class | Class | Class |(Class | Class

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

Apgliances other than those operated 200 215 225 240 260 280 300 380
unty steady conditions are established

v 9
o
®

Apgliances operated until steady
confditions are established

— ifimpedance protected 150 165 175 190 210 230 250 280
— if protected by a protective device
| during the first hour, maximum 200 215 225 240 260 280 300 380
value
| after the first hour, maximum value 175 190 200 215 235 255 275 305
| after the first hour, arithmetic 150 165 175 190 210 230 250 280
average

19.8 One phase of appliances” incorporating multi-phase motors is disconnected. [The
appliance is then operated .uhder normal operation and supplied at rated voltage for|the
perfod specified in 19.7.

19.9 Not applicable:

19.10 Appliances~incorporating series motors are operated with the lowest possible load fand
supplied at 1.3“times rated voltage for 1 min.

Dunng the‘test, parts shall not be ejected from the appliance.

19.11 Electronic circuits are checked by evaluation of the fault conditions specified in 19.11.2
for all circuits or parts of circuits, unless they comply with the conditions specified in 19.11.1.

NOTE 1 In general, examination of the appliance and its circuit diagram will reveal the fault conditions which have
to be simulated, so that testing can be limited to those cases that can be expected to give the most unfavourable
results.

Appliances incorporating an electronic circuit that relies upon a programmable component to
function correctly are subjected to the test of 19.11.4.8, unless restarting at any point in the
operating cycle after interruption of operation due to a supply voltage dip will not result in a
hazard. The test is carried out after removal of all batteries and other components intended to
maintain the programmable component supply voltage during mains supply voltage dips,
interruptions and variations.
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Appliances having a device with an off position obtained by electronic disconnection, or a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electronic
circuits, reference can be made to informative Annex Q. It should be realized that in the Parts 2 there can be
additional or alternative abnormal operation tests specified; these are not shown in the flow chart. For correct
application of this standard, the normative text takes precedence over the guidance given in informative Annex Q.

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

Durfrrg—ammd—after eactr test, the temperature of windings shatt mot exceed the vatues specified
in Table 8. However, these limits do not apply to fail-safe transformers complying: ith
SuHclause 15.5 of IEC 61558-1:2017. The appliance shall comply with the conditions’specified
in 19.13. Any current flowing through protective impedance shall not exceed, the limits
spegified in 8.1.4.

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

If alconductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided both of the following c@nditions are met:

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

— pny loosened conductor does not reduce clearances or creepage distances between live
parts and accessible metal parts below the values specified in Clause 29.

19.11.1 Fault conditions a) to g) specified in 19.4§2 are not applied to circuits or parts of
circuits when both of the following conditions are:met:

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

— protection against electric shock, ‘fire hazard, mechanical hazard or dangerpus
malfunction of other parts of the appliance does not rely on the correct functioning of|the
electronic circuit.

An example of a low-power circuit\is shown in Figure 6 and is determined as follows.

The appliance is supplied 'at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of|the
supply source. The resistance is then decreased until the power consumed by the resistor
reathes a maximum.\Points closest to the supply source at which the maximum power delivered
to this resistor dees’not exceed 15 W at the end of 5 s are called low-power points. The palt of
the [circuit farther from the supply source than a low-power point is considered to be a jow-
power circuit:

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

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

19.11.2 The following fault conditions are considered and, if necessary, applied one at a time,
consequential faults being taken into consideration:

a) short circuit of functional insulation if clearances or creepage distances are less than
the values specified in Clause 29;
b) open circuit at the terminals of any component;

¢) short circuit of capacitors, unless they comply with |IEC 60384-14:2013 including
IEC 60384-14:2013/AMD1:2016;
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d) short circuit of any two terminals of an electronic component, other than an integrated
circuit. This fault condition is not applied between the two circuits of an optocoupler;

e) failure of triacs in the diode mode;

f) failure of microprocessors and integrated circuits except components such as thyristors and
triacs. All possible output signals are considered for faults occurring within the component.
If it can be shown that a particular output signal is unlikely to occur, then the relevant fault
is not considered;

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

NOTEE 1 This mode can be simulated by disconnecting the electronic power switching device gate (base) términal
and |connecting an external adjustable power supply between the gate (base) terminal and the source|(emjtter)
termjnal of the electronic power switching device. The power supply is then varied so as to achieve ascurrent| that
will pot damage the electronic power switching device but will give the most onerous conditions of test.

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

Fauylt condition f) is applied to encapsulated and similar components ifthe circuit cannof be
assessed by other methods.

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

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

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

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

When any of the fault conditions are simulated, the duration of the test is:
— [ps specified in 11.£ but only for one operating cycle and only if the fault cannof be
recognized by the-user, for example, a change in temperature;

— ps specified in(19.7, if the fault can be recognized by the user, for example, when the mptor
bf a kitchen.machine stops;

— until steady conditions are established, for circuits continuously connected to the supply
mains, for example, stand-by circuits.

In dagh case, the test is ended if a non-self-resetting interruption of the supply occurs within
the appl’l'a”uc.

19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated in a) to g) of 19.11.2 shall be incorporated in the protective electronic
circuit either before the appliance is started or at any point in time after the appliance is started
so that the most unfavourable conditions of the test are applied.

If the appliance is able to operate after the fault in the protective electronic circuit is
incorporated, then the appliance is further tested as follows.

For appliances for continuous operation the appliance is operated until steady conditions are
reached. Then the relevant test of Clause 19 is repeated.
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Other appliances are operated for one cycle of operation. Then the relevant test of Clause 19
is repeated.

Compliance is checked as specified in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 to
19.11.4.7. The tests are carried out with the appliance supplied at rated voltage, the device
being set in the off position or in the stand-by mode.

Apdliances incorporating a protective electronic circuit are subjected to the tests of 19.1114.1
to 19.11.4.7. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. However, thés/testg for
elegtromagnetic phenomena are not applied to protective electronic circuits_that opefate
durlng the test of 19.7 in appliances that are used while attended.

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

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

NOTE Appliances incorporating electronic controls complying with thenIEC 60730 series of standards arg not
exempt from the tests.

Dunjng the test of the stand-by-mode, a suitable vesselis placed on the cooking zone if a pan
detector is incorporated.

19.11.4.1 The appliance is subjected torelectrostatic discharges in accordance Wwith
IEC| 61000-4-2, test level 4 being applicablé. Ten discharges having a positive polarity and|ten
disgharges having a negative polarity are\xapplied at each preselected point.

19.11.4.2 The appliance is subjected to radiated fields in accordance with IEC 61000-4-3.

Theg frequency ranges tested.shall be:

— BO MHz to 1 000 MHz, test level 3;
— 1,4 GHz to 2,0 GHz; test level 3;
— P,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 6100014-4.
TestTevel 3 with a repetition rate or b KHz IS applicable for signal and control lines. T1est level
4 with a repetition rate of 5 kHz is applicable for the power supply lines. The bursts are applied
for 2 min with a positive polarity and for 2 min with a negative polarity.

19.11.4.4 The power supply terminals of the appliance are subjected to voltage surges in
accordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the selected points. An open circuit test voltage of 2 kV is applicable for the line-to-line
coupling mode, a generator having a source impedance of 2 (2 being used. An open circuit test
voltage of 4 kV is applicable for the line-to-earth coupling mode, a generator having a source
impedance of 12 Q being used.

Earthed heating elements in class I appliances are disconnected during this test.
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NOTE If a feedback system depends on inputs related to a disconnected heating element, an artificial network can
be needed.

For appliances having surge arresters incorporating spark gaps, the test is repeated at a level
that is 95 % of the flashover voltage.

19.11.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-4-6,
test level 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz are
covered.

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

19.11.4.6 For appliances having a rated current not exceeding 16 A, the applianc¢ is
subjected to the class 3 voltage dips and interruptions in accordance with IEC 61000<4-11:2020.
The values specified in Table 1 and Table 2 of IEC 61000-4-11:2020 arerapplied at zero
crossing of the supply voltage.

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

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

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

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

19.12 If 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 thé 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 case of doubt, the maximum resistance of the fuse-link shall be taken into account when
determining the current.
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NOTE 1 The verification whether the fuse-link acts as a protective device is based on the fusing characteristics
specified in [IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuse-
link.

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

19.13 During the tests, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9.

After the tests, and when the appliance has cooled to approximately room temperature,
conmpliance with Clause 8 shall not be impaired and the appliance shall comply with 20.2]if it
can|still be operated.

Table 9 — Maximum abnormal temperature rise

Part Temperature rise
K

Waoden supports, walls, ceiling and floor of the test corner and wooden 150
caljinets @
Inslation of the supply cord @ without T marking, or with T marking up to 150
75°C
Insplation of the supply cord @ with T marking above 75 °C T+75
Supplementary insulation and reinforced insulation other than thermoplastic 1,5 times the relevant vallie
makerials P specified in Table 3

2 |For motor-operated appliances, these temperature rise§ aré not determined.

b |There is no specific limit for supplementary insulation“and reinforced insulation of thermoplastic matefial.
However, the temperature rise has to be determined 'so that the test of 30.1 can be carried out.

When the insulation, other than that of«<€lass Ill appliances or class Ill constructions thaf do
noticontain live parts, has cooled down to approximately room temperature, it shall withstand
the lelectric 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 caryied
out.

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

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

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

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— ifthey become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.
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NOTE Unintended operation that could impair safety can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:

— the lid or door does not move automatically to an open position when the interlock is
released;

— [hreappifance witt ot Testart after the cycle fmwiitt the fmterfock was refeasea:

The temperature rise limit of 150 K also applies to wooden cabinets and rectangular boxes

The temperature in the centre of ovens during the test of 19.4 shall not exceed 42% °C
whegnever the oven door can be opened.

The temperature rise of the oil during the tests of 19.102 shall not exceed 270 K.

The temperature rise of the windings of induction hob elements and-induction wok elements
shall not exceed the values specified in 19.7.

The electric strength test of induction hob elements and.induction wok elements is caryied
outlimmediately after switching off the appliance.

Glags in oven doors shall not be damaged.
It shall be possible to switch off any energized hob element during the test of 19.14.

19.14 Appliances are operated under the conditions of Clause 11. Any contactor or relay
contact that operates under the conditions of Clause 11 is short-circuited.

If ajrelay or contactor with more than one contact is used, all contacts are short-circuited aflthe
same time.

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

If mpore than one.rxelay 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
opeydting in each mode, if necessary.

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

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

a) the state of the battery is as follows:

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

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

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

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

d) |With a battery that is fully charged connected to the charging’system, a short circuit is
introduced to the charging system across a component or between adjacent printed cifcuit
tracks at a location expected to produce the most unfavourable results to evaluate the efffect
of back-feed from the battery. In addition, for a chargingsystem with a cord that conngcts
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 durihg or after the test. However, venting of
thecells is permitted provided that they have not\vented by any means other than through their
vengs.

The voltage on any cell shall not exceed-the upper limit charging voltage by more than
1500 mV unless the charging system.is>permanently disabled from recharging the battery.

To |determine if recharging is permanently disabled, the battery shall be discharged to
appyroximately 50 % of being fully charged, by using the battery-operated appliance tested
(in [the case of an integral\battery) or by using a new sample of the battery-opergted
appliance (in the case of a“detachable battery and separable battery). An attempt is then
madle 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 Induction hob elements are supplied at rated voltage and operated with a steel flisc
plaged on thexcentre of the cooking zone. The disc has a thickness of 6 mm and the smallest
diameter, rounded up to the nearest centimetre, that allows the hob element to operate.

19.102./ Induction hob elements and induction wok elements are supplied at rated volt|age
and operated under normal operation but with thermal conirols short-circuiied.

If the thermal control is an electronic circuit using an NTC sensor, an additional test is carried
out with the NTC replaced by a resistor with a value equal to the middle of the range of operation
of the NTC in this circuit.

NOTE This additional test satisfies the requirement "When it is stated that a control is short-circuited, it may be
rendered inoperative instead." of 19.1 of Part 1.

19.103 Induction hob elements and induction wok elements are operated under the
conditions of Clause 11 with empty vessels, the controls being adjusted to the highest setting.

If an induction hob element or an induction wok element has a metallic lid, it is then tested
by being operated under the conditions of Clause 11 without vessels, the controls being
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adjusted to the highest setting. A force of 30 N is applied to the closed lid in the most
unfavourable place by means of test probe B of IEC 61032.

20 Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intended to be
used on a surface such as the floor or a table, shall have adequate stability.

Compliance is checked by the following test, appliances incorporating an appliance inlet being
fitteg-with-an-appropriate-connectorand-Hexiblo-cord

PrTOPTTatC—COTTTT TC—CUOT

The appliance, not connected to the supply mains, is placed in any normal position of use ¢n a
plane inclined at an angle of 10° to the horizontal, the supply cord resting on the inglined plane
in the most unfavourable position. However, if part of an appliance comes into contact with|the
horizontal supporting surface when the appliance is tilted through an angle of 10°;-the appliance
is placed on a horizontal support and tilted in the most unfavourable directiomthrough an angle
of 10°.

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

Appliances provided with doors are tested with the doors epen or closed, whichever is the mjore
unfavourable.

Appgliances intended to be filled with liquid by thesuser in normal use are tested empty or fllled
with the most unfavourable quantity of water up to the capacity indicated in the instructiong.

The appliance shall not overturn.

The test is repeated on appliances with heating elements with the angle of inclination incredsed
to 15°. If the appliance overturn$Jin one or more positions, it is subjected to the testy of
Clalise 11 in each of these overturned positions.

Dunng this test, temperature’rises shall not exceed the values shown in Table 9.

20.2 Moving parts-ef appliances shall, as far as is compatible with the use and working offthe
appliance, be positiened or enclosed to provide adequate protection against personal injury in
normal use. Thisrequirement does not apply to parts of an appliance that necessarily havg to
be ¢xposedtofallow the appliance to perform its working function.

NOTE 1, {Examples of parts of appliances necessarily exposed to perform the working function include the ngedle
of a pewing 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 protective
devices shall not cause a hazard.

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

Compliance is checked by:

— inspection;
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the test of 21.1;

024

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

— applying test probe 18 of IEC 61032 with a force not 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.

For appliances provided with movable devices such as those intended for varying the tension
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elts, the test with the test probe is carried out with these devices adjusted to the\n
vourable position within their range of adjustment. If necessary, belts are removed.

hall not be possible to touch dangerous moving parts with the test probes.

parts of appliances situated not more than 850 mm above the floor after, installation d
mal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also app
rever test probe 18 is used and with the same test conditions used_for test probe 18. Du
tests with test probe 19, the appliance shall be fully assembledras’in normal use with
" closed.

01 Cooking ranges and ovens shall have adequate/stability when the open doo
ected to a load.

hpliance is checked by the following test and by the test of 20.102 if relevant.

liances with horizontally hinged doors are.placed on a horizontal surface and a mas
ed on the centre of the open door. For nen-rectangular doors, the mass is placed on
farthest from the hinge where it could«be placed in normal use.

appliances normally placed on thefloor, the mass is

P2,5 kg, for oven doors;
7 kg, for other doors.

appliances normally placed on a table, the mass is 7 kg.

aced in the_most unfavourable position on the open door.
an appliance having more than one door, the test is carried out on each door separate

oven shelves are placed in the most unfavourable position.

appliances normally placed on the floor and having vertically hinged doors, a mass of 1%
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Cooking ranges are tested without fitting any stabilizing means that are specified in the
instructions for installation.

For cooking ranges incorporating a storage compartment adjacent to the oven and in which
the shelves are pulled out simultaneously, the shelves are also loaded. The shelves are placed
in the most unfavourable position and loaded with a uniformly distributed mass. The mass in
grams is equal to the area of the shelf in square centimetres multiplied by

7,5, if the free height above the shelf does not exceed 20 cm;
15, if the free height above the shelf exceeds 20 cm.

The appliance shall not tilt.
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Damage and deformation of doors and hinges are ignored.

20.102 For cooking ranges that are normally placed on the floor and that have horizontally
hinged oven doors with a hinge height of less than 430 mm from the floor, the test of 20.101 is
repeated, except that:

— the cooking range is fitted with the stabilizing means, if any, specified in the instructions
for installation;

— the mass of the load on the oven doors is increased to 50 kg, or the mass of 22,5 kg is
placed at the centre of the outer edge of the oven door, whichever gives the most
III[dVUuIc!I:II'b' Ib'bullta.

The cooking range shall not tilt.

Damage and deformation of doors and hinges are ignored.

21 |Mechanical strength

21.1 Appliances shall have adequate mechanical strength and bé*constructed to withstand
such rough handling that may be expected in normal use.

Compliance is checked by applying blows to the appliancelin accordance with test Ehb of
IEC| 60068-2-75, the spring hammer test.

The appliance is rigidly supported and three blows, /having an impact energy of 0,5 J,|are
applied to every point of the enclosure that is likelyto be weak.

If ngcessary, the blows are also applied to haadles, 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\¢m?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.

For| appliances and parts ‘of appliances having pins for insertion into mains socket-outlets,
conjpliance is checkédyby subjecting the part of the appliance incorporating the pins to the fest,
Freeg fall repeated,(procedure 2, of IEC 60068-2-31.

The number-of.falls is:

— |100sif;the mass of the part does not exceed 250 g;
— POSif the mass of the part exceeds 250 g.

The height of the falls is 500 mm.

After the tests, the appliance shall show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doubt,
supplementary insulation and reinforced insulation are subjected to the electric strength
test of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances below
the values specified in Clause 29, and small chips that do not adversely affect protection against
access to live parts or moisture, are ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.
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If there is doubt as to whether a defect has occurred by the application of the preceding blows
or the previous tests, this defect is neglected and the group of three blows is applied to the
same place on a new sample which shall then withstand the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

If the appliance has glass doors, three blows are applied to the centre of the glass, the door
being in the closed position. If the door has horizontal hinges, the blows are also applied to the
inside of the door when it is in the open position. However, additional support is not provided
for thre—doorimthe OpEeTT POUSItion:

The glass shall not fracture.

If the appliance incorporates visibly glowing heating elements enclosed in_glass tubes,|the
blows are applied to the tubes as mounted in the appliance if they are

— [ocated at the top of the oven and accessible to test probe 41 of IEC 61032;
— [focated elsewhere in the oven and accessible to test probe B of /EC 61032.

This test is carried out without removing any guard of the heating{elements.

For|hob surfaces of glass-ceramic or similar material, three.blows are applied to parts of|the
surfaces that are not exposed to impacts during the test of 21.102, the impact energy beéing
increased to 0,70 J £ 0,05 J. The blows are not applied{to surfaces within 20 mm of knobs.

If tHe hob surface comprises a single piece of material except for the outer frame, this test is
not|carried out.

Aftar the test, temperature-sensing probes are subjected to one cycle of the procedure
desgribed in 15.101 and shall then withstand the leakage current test of 16.2.

21.2 Accessible parts of solid isulation shall have sufficient strength to prevent penetration
by gharp implements.

Compliance is checked by, subjecting the insulation to the following test, unless the thickrless
of §upplementary insulation is at least 1 mm and that of reinforced insulation is at I¢ast
2 mm.

The insulationis-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 ascone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm + 0,02 mm. |[The
pinlis held at any angle from 80° to 85° to the horizontal and loaded so that the force exefted
along\its axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the surface of
the insulation at a speed of approximately 20 mm/s. Two parallel scratches are made. They are
spaced sufficiently apart so that they are not affected by each other, their length covering
approximately 25 % of the length of the insulation. Two similar scratches are made at 90° to
the first pair without crossing them.

The test fingernail of Figure 7 is then applied to the scratched surface with a force of
approximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the electric strength test of 16.3.

The hardened steel pin is then applied perpendicularly with a force of 30 N +0,5 N to an
unscratched part of the surface. The insulation shall then withstand the electric strength test of
16.3 with the pin still applied and used as one of the electrodes.
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21.3 Appliances with pins for insertion into socket-outlets where the plug part is capable of
rotation shall be provided with a mechanical stop to prevent rotation beyond which stress to
electrical connections and internal wiring may occur. The mechanical stop shall have adequate
mechanical strength and be constructed to withstand such rough handling that may be expected
in normal 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 attempt to

ove

The

21

Compliance is checked by the following test.

A vessel filled with sand or shot is placed on the oven shelf. The(tetal mass in kilogram

.101 Oven shelves and their supports shall have adequate mechanical strength.
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test shall be repeated in the opposite direction of rotation.

S is

equlal to 220 times the volume of the useful oven space in cubic metres, or 24 kg, whicheveér is

less.
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no distortion impairing their further use and the 'shelf shall not fall from the supports.

The
200

Ovens with withdrawable shelves fitted with stops or a rest position are then tested as folld

The
An

the
ves

shelf, with the vessel placed centrally on it, is inserted.into the oven and moved as ¢
ossible to one of the side walls. It is left in this pogition for 1 min and then withdrawn.
reinserted, moved as close as possible to the other sidewall and left for 1 min.

ose
It is

test is repeated for each supporting position @f the shelf. The shelf and supports shall show

above tests are repeated with thes mean temperature in the centre of the oven at

°C = 4 °C before starting the test-at’each supporting position of the shelf.

ws.

shelves are fully extended to the maximum distance allowed by the stops or a rest position.

pvenly distributed force as specified in Table 104 is applied to each shelf, at locations a
front edge of thesshelf, using a vessel having side dimensions of Table 104, one side of
el being alignéd,along the front edge of the shelf.

Table 104 — Test loads

Oven volume Force Side dimensions of vessels
/ N mm
20 = volume < 40 50 160 x 160
> 40 80 200 x 200

During this test, the shelf shall not tilt downwards by more than 6°.

ong
the

21.102 Hob surfaces of glass-ceramic or similar material shall withstand the stresses liable

too

ccur in normal use.

Compliance is checked by the following test.

Each hob element is operated at rated power input with its control adjusted to the maximum
setting. Induction hob elements and induction wok elements are operated as specified in
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Clause 11. When steady conditions are established, the hob element is switched off and a
loaded vessel is dropped flat 10 times from a height of 150 mm onto the cooking zone.

For hob elements other than induction wok elements, the vessel has a flat copper or
aluminium base over a diameter of 120 mm £ 10 mm, its edges being rounded with a radius of
at least 10 mm. It is uniformly filled with at least 1,3 kg of sand or shot so that the total mass is
1,80 kg = 0,01 kg. For induction wok elements, the vessel is the wok specified in 3.1.9.101.

Itis

uniformly filled with sand or shot so that the total mass is 1,80 kg + 0,01 kg.

After subjecting each cooking zone in turn to this impact, the vessel is removed and all hob

elemrents—are operated-simuttaneousty untitsteady conditionsareestabtished ]
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bantity of 1 *%1 | of water having a temperature of 15 °C £ 5 °C and containing approxim4d

NaCl is poured steadily over the hob surface. The appliance is then disconnected f
supply. After 15 min, all excess water is removed and the appliance alfewed to cod
roximately room temperature. The same quantity of the saline solution(is poured over
surface after which excess water is removed again.

hob surface shall not crack and the appliance shall withstand-the electric strength
6.3.

n trapped in the oven door.
hpliance is checked by the following test.

probe is connected as in normal use andithe sensing part or cord allowed to rest in
ition likely to occur. The oven door is closed against the sensing part or cord and a forc
N is applied to the door in the most unfavourable place for 5 s.

oven is not operated during this test.

probe shall then comply with-8.1, 15.101 and Clause 29.

ccur in normal use,
hpliance is checked by the following test.

appliance'is operated as specified in Clause 11. The door is then opened and 0,2 | of w
ing a.temperature of 15 °C = 5 °C is poured within 5 s onto the centre of the glass pane

tely

rom
| to
the

test

03 Temperature-sensing probes shall be constructéd so that they are not damaged

any
e of

.104 Glass panels of horizontally hinged oven doors shall withstand the thermal shock liable

ater
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, ed out affer the cleani e of pyrolvtic self-cleani

glass shall not fracture.

Construction

If the appliance is marked with the first numeral of the IP system or any of the additional

letters of the IP system, the relevant requirements of IEC 60529:1989 including

IEC

60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance is checked by the relevant tests.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 EXV © |IEC 2024 - 95—

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 statement in 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 strairj on
thege socket-outlets. The means for retaining the pins shall withstand the forces to which|the
ping are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance intg-a-socket-outlet. The socket-
outlet has a horizontal pivot at a distance of 8 mm behind the @ngagement face of the socket-
outlet and in the plane of the contact apertures.

The torque that has to be applied to maintain the engagement face of the socket-outlet in|the
verlical plane shall not exceed 0,25 Nm. The torque t6 keep the socket-outlet itself in the vertical
plange is not included in this value.

A npw sample of the appliance is firmly held>so that the retention of the pins is not affecfed.
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 immedidtely
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
dispglaced by more than 1 mm,

Eagh pin is then subjegted in turn to a torque of 0,4 Nm, which is applied for 1 min in €ach
direiction. The pins shall:not rotate unless rotation does not impair compliance with this standard.

22.4 Appliances~for heating liquids and appliances causing undue vibration shall nof be
proyided with{pinis for insertion into socket-outlets.

Compliance is checked by inspection.

22.5 Appliances intended to be connected to the supply mains by means of a plug or pins for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
there is no risk of electric shock from charged capacitors that result in a capacitance equal to
or greater than 0,1 yF 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
the appliance is disconnected from the supply mains at the instant of voltage peak. One second
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 not
exceeding 25 pF.

The voltage shall not exceed 34 V.
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If compliance 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
measuring the voltage between the pins of the plug is then repeated three times and for each
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that their electrical insulation cannot be affected by
water that could condense on cold surfaces or by liquid that could leak from containers, hoses,
couplings and similar parts of the appliance. The electrical insulation of class Il appliances
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.
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Drops of coloured water solution are applied by a syringe to parts inside the appliahce where
leakage of a liquid could occur and affect electrical insulation. The appliance is in_operation or
at rest, whichever is the more unfavourable.

Aftar this test, inspection shall show that there is no trace of liquid on windings or insulation
thal could result in a reduction of creepage distances below the values specified in 29.2.

22.7 Appliances containing liquid or gases in normal use or havifg-steam-producing devices
sha|l incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by.an appropriate test.

All pressure regulators and pressure-relief devices of pressure steam ovens are rende¢red
inoperative and the door is closed. The pressure“is gradually increased hydraulically to |two
times the rated cooking pressure. The container:shall not rupture.

22.8 For appliances having compartments(to which access can be gained without the aid pf a
too| and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

22.9 Appliances shall be constructed so that parts such as insulation, internal wiring, windings,
commutators and slip rings are not exposed to oil, grease or similar substances, unless|the
substance has adequate insulating properties so that compliance with this standard is|not
imppired.

Compliance ischecked by inspection and by the tests of this standard.

22.10 Itrshall not be possible to reset voltage-maintained non-self-resetting thermal cut-quts
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 lthis
standard and a voltage maintained non-self-resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Non-self-resetting thermal motor protectors shall have a trip-free action unless they are
voltage maintained.

NOTE 2 Trip-free is an automatic action that is independent of manipulation or position of the actuating member.

Reset buttons of non-self-resetting controls shall be located or protected so that their
accidental resetting is unlikely to occur if this could result in a hazard.

NOTE 3 For example, this requirement precludes the location of reset buttons on the back of an appliance, which
could result in them being reset by pushing the appliance against a wall.
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Compliance is checked by inspection.

22.11 Non-detachable parts that protect against access to live parts, moisture or contact with
moving parts shall be fixed in a reliable manner and withstand the mechanical stress occurring
during 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 removed

duri

ng installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembled
assembled 10 times before the test is carried out.

NOTEE Servicing includes replacement of the supply cord, except in appliances with a Type Z attachment.

Th

test is carried out at room temperature. However, if compliance may bg|affected by

and

the

temjperature of the appliance, the test is also carried out immediately after it\ias been operated
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r the conditions specified in Clause 11.

WS, rivets or similar parts.

rce is applied without jerks for 10 s in the most unfavourable direction to parts likely tq

k. The force is as follows:

push force, 50 N;

pull force:

e if the shape of the part is such that the fingertips cannot easily slip off, 50 N;

e ifthe projection of the part that is gripped is less than 10 mm in the direction of remo
30 N.

push force is applied by test probe 11 of IEC 61032.

pull force is applied by a-suitable means, such as a suction cup, so that the test results
affected. While the for€ejis being applied, the test fingernail of Figure 7 is inserted in
rture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 1
is not twisted or used as a lever.

e shape of the part is such that an axial pull is unlikely, the pull force is not applied buf
fingernailissinserted in any aperture or joint with a force of 10 N and is then pulled for
neans of the loop with a force of 30 N in the direction of removal.

epart is likely to be twisted, the following torque is applied at the same time as the pu

test is applied to all parts that are likely to be detachable whether or not they are fixed by

be

val,
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any
ON
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force:

2 Nm, for major dimensions up to 50 mm;

4 Nm, for major dimensions over 50 mm.

This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50 %.

Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall be fixed in a
reliable manner so that they will not work loose in normal use if loosening could result in a
hazard, including a choking hazard. If these parts are used to indicate the position of switches
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or similar components, it shall not be possible to remove or fix them incorrectly if this could
result in a hazard. The requirement concerning the choking hazard does not apply to appliances
intended for commercial use.

Sealing compound and similar materials, other than self-hardening resins, shall not be used to
prevent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part by
applying an axial force of:

- AL N JFf o aveinl o~ l] jo apnlileali, $a bha annlind jpn o rpaa] Py
rJv IV’ I rT UATUT NUI' ro Ullll'\\/l_y LAY AN A>3 u'.INIlU\.l mrrrivrrimriar oo,
— PBO N, if an axial pull is likely to be applied in normal use.

The force is applied for 1 min.

If the part is removed and can be contained within the small parts cylinder- ity Figure 13} its
loogening is considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, conftact
is uplikely between the operator's hand and parts having a temperature rise exceeding the value
specified in Table 3 for handles which are held for short periods only in normal use.

Compliance is checked by inspection and, if necessary, by.determining the temperature risle.

22.14 Appliances shall have no ragged or sharp edges, other than those necessary for|the
fungtioning of the appliance, which could create a<haZard for the user in normal use or dufing
user maintenance.

Pointed ends of self-tapping screws or otherfasteners shall be located so that they are unlikely
to be touched by the user in normal use or during user maintenance.

Compliance is checked by inspection:
22.15 Storage hooks and similar devices for flexible cords shall be smooth and well-roundé¢d.
Compliance is checkedwy-inspection.

22.16 Automatic cord reels shall be constructed so that they do not cause:

— ndue abrasion or damage to the sheath of the flexible cord;
— preakage-of conductor strands;
— undue’wear of contacts.

Compliance IS checked by the following test, which IS carried oul without passing current
through the flexible cord.

Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test and
the axis of the cord when it is unreeled without substantial resistance is approximately 60°. The
cord is allowed to be recoiled by the reel.

If the cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that will
allow recoil.
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The test is carried out 6 000 times at a rate of approximately 30 times per minute or at the
maximum rate allowed by the construction of the cord reel if this is less.

NOT

E The test can be interrupted to allow the cord to cool.

After this test, the cord and cord reel are inspected. In case of doubt the cord is subjected to
the electric strength test of 16.3, a test voltage of 1 000 V being applied between the conductors
of the cord connected together and metal foil wrapped around the cord.

22.17 Spacers intended to prevent the appliance from overheating walls shall be fixed so that
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be dsed astinsulation, unless impregnated. This requirement does not apply:

$ign of corrosion.

not possible 1o Temove them from the outside of the appitance by hand or by means
wdriver or a spanner.

hpliance is checked by inspection and by manual test.

8 Current-carrying parts and other metal parts, the corrosion of which ‘could result
ard, shall be resistant to corrosion under normal conditions of use.

osion-resistant alloys.

hpliance is checked by verifying that after the tests of Clause 19, the relevant parts s

E Compatibility of the materials of terminals and the effect of heating can influence corrosion.

9 Driving belts shall not be relied upon to provide the required level of insulation un
are constructed to prevent inappropriate replacement.

hpliance is checked by inspection.

P0 Direct contact between live parts and thermal insulation shall be effectively prever
ss such material is non-corrosive, non-hygroscopic and non-combustible.

requirement is not applicable to glass-wool thermal insulation.

E Non-impregnated_sfag-wool is an example of corrosive thermal insulation.

hpliance is cheeked by inspection and, if necessary, by appropriate tests.

P1 Wood ~cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall

fa

n a

requirement is not applicable to parts made from stainless steel, -plated steel and similar

how

ess

ted

not

fo_magnesium oxide and mineral ceramic fibres used for the electrical insulation of hea|ting

cterents;

filled with a suitable insulant.

Compliance is checked by inspection.

22.22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22.23 Oils containing polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance is checked by inspection.

insulating material where the interstices between the fibres of the material are substantially
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22.24 Bare heating elements, other than those in class Ill appliances or class lll
constructions that do not contain live parts, shall be supported so that the heating conductor
is unlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the most
unfavourable place. No force is applied to the conductor after it has been cut.

22.25 Appliances shall be constructed so that sagging heating conductors cannot come into
contact with accessible metal parts. This requirement does not apply:

— Wwhere a core is provided that effectively prevents the heating conductor from sagging; or

— Wwhere supplementary insulation is provided to prevent the heating condu€tor from
contacting accessible metal parts.

Compliance is checked by inspection.

22.26 Appliances having parts of class lll construction shall be corstructed so that|the
insylation between parts operating at safety extra-low voltage and-other live parts comglies
with the requirements for double insulation or reinforced insulation.

Compliance is checked by the tests specified for double instlation or reinforced insulation.

22.27 Parts connected by protective impedance shall be'separated by double insulation or
reinforced insulation.

Compliance is checked by the tests specified for"double insulation or reinforced insulation.

22.28 For class Il appliances connected invnormal use to the gas mains or to the water mdins,
metal parts conductively connected to.the gas pipes or in contact with the water shall be
sepprated 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
conptructed so that the tequired degree of access to live parts is maintained after installatjon.

NOTEE The protectionlagainst access to live parts can be affected, for example, by the installation of metal confluits
or cdbles provided_with.a metal sheath.

Compliance7is‘checked by inspection.

22.30Parts of class Il construction which serve as supplementary insulation or reinforced
insulation, and which could be omitted during reassembly after servicing, shall be:

— fixed so that they cannot be removed without being seriously damaged; or

— constructed so that they cannot be replaced in an incorrect position and if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a Type Z
attachment and switches.

Compliance is checked by inspection and by manual test.
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22.31 Neither clearances nor creepage distances over supplementary insulation and
reinforced insulation shall be reduced below the values specified in Clause 29 as a result of
wear.

If a part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clearances nor creepage distances between live parts and accessible parts shall be
reduced below the values specified for supplementary insulation. This requirement does not

apply if:

— parts are fixed by means of screws or nuts and locking washers provided that these screws
nuts a juired . pla ] ther
servicing;

— phort rigid wires remain in position when the terminal screw is loosened;

— parts are held in place with two independent fixings that are not expected to become Idose
bt the same time;

— wires connected by soldering are held in place near the terminals indepéendently of|the
solder;

— wires connected to terminals have an additional fixing provided nearthe terminal, so that in
he case of stranded conductors, the fixing clamps both the insufation and conductor.

With the appliance in its normal position of use, compliance is checked by inspection, by manual
tesfland by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or prote¢ted
so fhat the deposition of pollution resulting from wear, ‘of parts within the appliance does|not
redlice clearances or creepage distances below the'values specified in Clause 29.

Paris of natural or synthetic rubber used as-supplementary insulation shall be resistar|t to
ageling or be located and dimensioned so that creepage distances are not reduced below|the
valles specified in 29.2, even if cracks og¢cur.

Cerpmic 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 matgrial
in which heating conductors aré embedded is considered to be basic insulation and|not
reinforced insulation. ThisTequirement is not applicable to heating conductors in PTC heating
elements.

Compliance is cheeked 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
leagt 40 times the volume of the part. The bomb is filled with oxygen not less than 97 % pure,
to alpressure 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 care.
Precautions 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 room
temperature out of direct sunlight for at least 16 h.

The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, the following test is carried out to determine if ceramic material is tightly
sintered.
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The ceramic material is broken into pieces that are immersed in a solution containing 1 g of
fuchsine in each 100 g of methylated spirit. The solution is maintained at a pressure not less
than 15 MPa for a period so that the product of the test duration in hours and the test pressure
in megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible to the
naked eye.

22.33 Conductive liquids that are or may become accessible in normal use and condugdtive
liqujds that are in contact with unearthed accessible metal parts shall not be in direct/contact
with live parts or unearthed metal parts that are separated from live parts by basic insulation
only.

Ele¢trodes shall not be used for heating liquids.

For|class Il construction, conductive liquids that are or may become accessible in normal fuse
and| conductive liquids that are in contact with unearthed accessible_metal parts shall not be
in direct contact with basic insulation or reinforced insulation unless the reinforced
instilation consists of at least 3 layers.

For|class Il construction, conductive liquids which are in.contact with live parts shall nof be
in direct contact with reinforced insulation unless the reinforced insulation consists gf at
leagt 3 layers.

An gir layer shall not be used as basic insulation or supplementary insulation in a double
instilation system if it is likely to be bridged by\leaking liquid.

Compliance is checked by inspection.

22.34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless|the
shaft is inaccessible when the partis removed.

Compliance is checked bylinspection and by applying the test probe as specified in 8.1 gfter
removal of the part even with the aid of a tool.

22.35 For other than class Ill constructions, handles, levers and knobs that are held or
actdated in normal use shall not become live in the event of a failure of basic insulat{on.
If these handlés; levers and knobs are of metal and if their shafts or fixings are likely to become
live|in the event of a failure of basic insulation, they shall be adequately covered by insulating
maferial-‘or* their accessible parts shall be separated from their shafts or fixings| by
supplementary insulation.

For stationary appliances and cordless appliances, this requirement does not apply to handles,
levers and knobs, other than those of electrical components, provided that they are reliably
connected to an earthing terminal or earthing contact or separated from live parts by earthed
metal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its associated
stand.

Compliance is checked by inspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the electric
strength test of 16.3 specified for supplementary insulation.
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22.36 For appliances other than class Ill appliances, handles which are continuously held in
the hand in normal use shall be constructed so that when gripped in normal use, the operator's
hand is not likely to touch metal parts unless they are separated from live parts by double
insulation or reinforced insulation.

Compliance is checked by inspection.

22.37 For class Il appliances, capacitors shall not be connected to accessible metal parts
and their casings, if of metal, shall be separated from accessible metal parts by
supplementary insulation.

Thig requirement does not apply to capacitors complying with the requirements for protective
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests.

22.38 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.

22.40 Motor-operated appliances and combinedappliances which are intended to be moved
while in operation, or which have accessible moving parts, shall be fitted with a switch to
confrol the motor. The actuating member of thissswitch shall be easily visible and accessible.

Unless the appliance can operate continuously, automatically or remotely without giving risg to
a hpzard, appliances for remote operation shall be fitted with a switch for stopping|the
opefation of the appliance. The actuating member of this switch shall be easily visible jand
accessible.

NOTE Examples of appliances that-ean operate continuously, automatically or remotely without giving rise|to a
hazgrd are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors, dates
and phutters.

Compliance is checKed by inspection.

Holys shall not'he controlled by a remote operation. However, remote automatic regulation
systems are-allowed for induction hobs, if all of the following requirements are fulfilled:

1) the start of operation of heating units shall be manually confirmed at the appliance €ach
ime;

2) the delayed start is not allowed;

3) the hob elements may be switched off via remote communication. After switching off, the
appliance shall confirm to the user through the remote entity that the hob element has
been switched off;

4) controls and displays on the appliance shall indicate clearly to which hob element the
remote automatic regulation system is assigned,;

5) in case of loss of communication with sensors exceeding 20 s, the hob elements operating
with a remote automatic regulation system shall be switched off;

6) if sensors are battery-operated, they shall be evaluated according to normative Annex B
requirements;

7) sensors in the remote automatic regulation system shall be non-detachable from the vessel
during operation unless specific sensor positioning does not impair compliance.
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Compliance is checked by inspection, by the tests of normative Annex B for item 6) and by the
tests in a), b) and c) in turn for item 7). Vessels shall not attain excessive temperatures during
any of the tests.

Induction hob elements working with remote automatic regulation systems are tested with
the following set up and supplied at rated voltage. The controls of these cooking zones are
adjusted to their highest setting or the setting which gives the highest temperature. The cooking
zone under test is set for remote automatic regulation.

Remote automatic regulation systems are tested by using vessels according 3.1.9.101 but
empty—tmcaseofspecialaccessories—supptied—with—the—appitance—orreconmrended—hy) the
manufacturer, like vessels with integral sensors, these vessels are used for testing instead, land
they are operated empty.

The temperature rises measured in the centre of the inner bottom of the vessels@re’determined
by means of thermocouples attached to disks of copper or brass, 15 mm in diameter and 1|mm
thick as indicated in Figure 109.

a) |Induction hob elements working with remote automatic regulation system are operated
with the empty vessel as specified above. A second vessel without remote automptic
regulation system is filled with oil according to 3.1.9.101 and-is_placed on another cooking
zone with the highest power adjusted to the highest setting or the setting which gives|the
highest temperature. The vessels are interchanged afterthe setting of the control function
of the remote automatic regulation system;

b) Jnduction hob elements working with remote automatic regulation system are operated
with the empty vessel as specified above. The efnpty vessel is placed 30 mm partly oyt of
fhe cooking zone in the most unfavourable pqsition. For flexible induction cooking zones
fhe vessel is placed as described in Figure, 110;

NOTE 101 Maximum displacement of the vessel is limited by the outer contour of the hob surface.

¢) [Induction hob elements working with remote automatic regulation system are operated
with the empty vessel as specified above and with thermal controls including thefmal
controls of accessories like vessels with integral sensors short-circuited or rendered
fnoperative one at a time.

All the above tests are contihtued until steady conditions are established and the temperature
rise|in all vessels shall not'exceed 270 K.

If compliance with the tests a) through c) relies upon the operation of an electronic circuit,|the
testl is repeated urider the following conditions applied separately:

— the fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic cirguit;

— [he electromagnetic phenomena tests of 19.11.4.1 to 19.11.4.7 are applied to the appliagce.
The(tests are carried out after the circuit limiting the temperature has operated and with
surge protective devices disconnected, unless they incorporate spark gaps.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

22.41 Appliances shall not incorporate components, other than lamps, containing mercury.
Compliance is checked by inspection.

22.42 Protective impedance shall consist of at least two separate components. If any one of
the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not be
exceeded.
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Component impedances shall be unlikely to change significantly during the lifetime of the
appliance.

Compliance is checked by inspection and by measurement and if necessary, for resistors and
capacitors by the following tests.

Resistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked 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.

22.43 Appliances which can be adjusted for different voltages shall be constructed so fhat
acc|dental changing of the setting 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 appliafce.

NOTE 2 An example of a toy shaped like an appliance is a toy refrigeratef,

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
resdllt of an external force applied to the enclosure.

Compliance is checked by inspection and by applying a force of 30 N to accessible surfages.

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.

Thelse requirements are notapplicable to software used for functional purpose or for compliance
with Clause 11.

Compliance is checked by evaluating the software in accordance with the relevant requiremegnts
of normative Annex R.

If the software is modified, the evaluation and relevant tests are repeated if the modification
infljences the results of the test involving protective electronic circuits.

22.47 Appliances intended to be connected to the water mains shall withstand the water
pressure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressure
equal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher, for a period
of 5 min.

There shall be no leakage from any part, including any inlet water hose.

22.48 Appliances intended to be connected to the water mains shall be constructed to prevent
back-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.
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22.49 For remote operation, the duration of operation shall be set before the appliance can
be started unless the appliance switches off automatically at the end of a cycle or it can operate
continuously without giving rise to a hazard.

Compliance is checked by inspection.

NOTE For appliances such as ovens, the duration of operation has to be set before the appliance can be started.
Washing machines and dishwashers are examples of appliances that switch off automatically at the end of a cycle.
Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can operate
continuously without giving rise to a hazard.

22.
by flemote operation.

nted

22.5%51 A control on the appliance shall be manually adjusted to the setting for-remote operation
re the appliance can be operated in this mode. There shall be a visual“indication on|the
appliance showing that the appliance is adjusted for remote operation./.The'manual setting jand
the lvisual indication of the remote mode are not necessary on appliances that can:
— pperate continuously; or
— pperate automatically; or

— be operated remotely;

without giving rise to a hazard.

The start of a cleaning cycle of a pyrolytic self-cleaning oven shall be manually confirmefd at
the fappliance. There shall be a visual indicationson the appliance showing that the appliande is
adjusted for remote operation.

Compliance is checked by inspection:

NOTE Examples of appliances that canioperate continuously, automatically or remotely without giving rise|to a
hazgrd are fans, storage water heatersy:air conditioners, refrigerators and drives for awnings, windows, doors, dates
and phutters.

22.52 Socket-outlets on appliances accessible to the user shall be in accordance with|the
socket-outlet system.udsed in the country in which the appliance is sold.

Compliance is checked by inspection.

22.53 Class.ll appliances and class lll appliances that incorporate functionally earthed parts
shall have.at least double insulation or reinforced insulation between live parts and|the
fungtionally earthed parts.

Compliance is checked by inspection and test.

22.54 Button cells and batteries designated R1 shall not be accessible without the aid of a
tool unless the cover of their compartment can only be opened after at least two independent
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22.55 Devices that are operated by the user to stop the intended function of the appliance, if
any, shall be distinguished from other manual devices by means of shape, or size, or surface


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 EXV © |IEC 2024 - 107 -

texture, or position. This requirement concerning position does not preclude use of a push on
push off switch.

An indication when the device has been operated shall be given by:

— tactile feedback from the actuator or tactile feedback from the appliance such as stopping
of the vibration on the body of the appliance or of a part of it; or

— reduction in heat output; or

— audible and visible feedback.

audible feedback. A switch with a stable off-position different from the on-position is
conpidered visual and tactile feedback. The force feedback from the actuator when operating it
is cpnsidered to be tactile feedback.

The sound of the motor or sound of an actuator switching from on to off is considered a} an

Compliance is checked by inspection and by manual test.

22.56 Detachable power supply part shall be provided with the part of.class lll construction
of the appliance.

Compliance is checked by inspection.

22.57 The properties of non-metallic materials shall not. degrade from exposure to UN-C
radiation generated from UV sources provided for microbiological control within the appliance
such that they no longer comply with this standard. dhis 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:
— pppliances connected t6 the supply mains by an appliance inlet complying with the standard
sheets of IEC 60320-3;

— Ppingle phase apptiances having a rated current exceeding 16 A and that are connectef to
the supply mains,by an appliance inlet complying with the standard sheets of IEC 6030p-2;

— multi-phasgtappliances connected to the supply mains by an appliance inlet complying with
he standard sheets of IEC 60309-2;

Compliance is checked by inspection.

22.59 Protective extra-tow vottage circuits shatt be—separatedby atteastsupptementary
insulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.

Compliance is checked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and functional earthing contacts shall not be connected to
the neutral terminal.

Compliance is checked by inspection.
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22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 accessible to the
user 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 exceeding 16 A.

Appliance outlets accessible to the user, other than those intended to supply accessories
supplied with the appliance and socket-outlets accessible to the user shall be protected by one
of t . : - ; . o ing of
the [appliance outlet or socket-outlet:

— P circuit breaker for equipment complying with IEC 60934;
— B non-user replaceable fuse-link.

The protective device shall be placed behind a non-detachable cover. Theactuating member
of the circuit breaker may be accessible.

The current rating of appliance outlets and socket-outlets marked withythe outlet load in watts,
is optained from the marked outlet load divided by the rated voltage.

polgrised plug, the neutral pole of a polarised socket-outlet need not be protected, otherwise
both poles shall be protected. A non-detachable cover is not required if fuses become
accessible after opening a drawer or other compartment.

If the cooking range is intended to be permanently connected to fixed wiring or is fitted w\i£h a

Sodket-outlets incorporated in cooking ranges-shall incorporate an earthing contact.
Compliance is checked by inspection.

22.62 Remote communication through public networks shall not impair compliance with [this
standard.

Thel 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 parametef set
which regtlates 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 sgtting
of a range hood fan, operation of a drive to open or close a driven part or change of operational setting of an air
conditioner, such as fan speed, heating and cooling temperatures and louver movement.

b) remote communication that includes the download of software or the transmission of data,
that only affects that part of the software that is not covered by the above case a), but where
compliance with this standard may be impaired due to improper separation or partitioning
from the software or data in the above case a).

The requirement is not applicable to appliances:

- where all measures to comply with this standard are independent of software;

- using remote communication through public networks for the send-only transmission of
data; or

— that only provide event driven messages or push remote monitoring.
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For remote automatic regulation systems in induction hobs using remote communication
through public networks, normative Annex U always applies.

Compliance is checked by inspection of the product, inspection of the technical documentation,
and by the requirements and tests in normative Annex U.

22.101 Hobs shall be constructed so that hob elements are prevented from rotating abo

vert

ical axis and are supported in all positions of adjustment of their supports.

ut a

If a hob element is clamped by a nut on a central stud, an additional means is required to
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ent its rotation.

)s with detachable hob elements shall be constructed so that damage is unlikely to o
e the hob elements are being removed or replaced.

hpliance is checked by inspection.

02 Remote operation and timers intended to delay the operation) of a heating ele

I not control a grill, unless the grill is thermally controlled, ineorporated in an ove
partment and it is only possible to operate the grill withi.the door of the oven
partment being closed. Delayed start timers shall not control a’hob element.

hpliance is checked by inspection. However, if monitorihg of the door is by a programma
ttronic circuit, the software shall contain measures-to control the fault/error condit
cified in Table R.1 and is evaluated in accordance with the relevant requirement
mative Annex R.

03 Oven vents shall be constructed so-that any moisture or grease discharged thro
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or
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them cannot affect clearances and creepage distances between live parts and other parfs of

the
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Pressure relief devices that operate during the tests of 19.4 and 22.7 shall have an i

ape
of th

Corn

22.

105/ Built-in ovens shall only be vented through the front, unless provision is made

appliance.
hpliance is checked by inspection.

04 Steam ovens shall.be constructed so that steam vents and ducts are unlikel
pme blocked during normal use.

rture at least 5/mm in diameter or 20 mm? in area with a width of at least 3 mm. The 3
e aperture at\the outlet shall not be less than that of the aperture at the inlet.

hpliance-is checked by inspection and measurement.

to

nlet
rea

for

ven

g through a duct:

Compliance is checked by inspection.

22.106 Grills shall be constructed so that grill pans can be easily positioned without jamming.

The grill pans shall not fall from the support when moved sideways.

Compliance is checked by inspection and by manual test.

22.107 Pyrolytic self-cleaning ovens shall switch off automatically at the end of the cleaning
process and require a manual operation to start another cleaning cycle.
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Compliance is checked by inspection.

22.108 Pyrolytic self-cleaning ovens shall be constructed so that opening and closing of the
door does not impair the interlock system or damage the door seal.

Compliance is checked by the following test.

The door is opened at least 10 cm and is then closed by applying a force of 90 N to the handle.
This operation is carried out 5 000 times. Every 1 000 cycles, the interlock system for the self-
cleaning function is operated.

Aftgr the test, the interlock system shall be fit for further use and the door seal shall-nol be
damaged.

22.109 Pyrolytic self-cleaning ovens shall incorporate an interlock so that\access to[the
ove|2 cannot be gained when the temperature in the centre of the oven exceeds 350 °C, gven
if thie interlock is defective.

Compliance is checked by inspection and by the following test.

The oven is supplied at rated voltage and operated under cleaning conditions, after whichlit is
allowed to cool. While the temperature in the centre of the:’oven exceeds 350 °C, a forcg of
90 N is applied to levers and handles, and a torque of 2 N is applied to rotary knobs. It dhall
not|be possible to open the door.

The test is repeated with any defect that can be expected in normal use applied to the inter|lock
sysiem, including breakage of a spring, a gravity~operated part failing to drop into positioh or
intejruption of the supply, only one defect being simulated at a time. Fault conditions applied
durlng the tests of Clause 19 are not repeated.

22.110 Pyrolytic self-cleaning oven$’shall be constructed so that ignitable gases cannof be
disgharged through vents during the cleaning process.

Compliance is checked by the'following test.

A mixture of 30 g of gravy that consists of two-thirds by mass of beef extract and one-third
water, and 15 g of hydrogenated oil shortening is spread evenly over the interior of the ovyen,
including the door(Thé oven is operated for 3 h at the maximum setting of the thermostat

The oven is then operated under cleaning conditions and attempts are made to ignite ggses
thal can be'discharged through vents by bursts of sparks. The sparks are approximately 3|mm
long, each.spark having an energy of at least 0,5 J.

The-sparksareappfied whenthe temperatare imthe centre of the ovenreaches 366—Cand at
each subsequent temperature rise of 50 K. The electrodes used to produce the sparks are
moved in and around the vents through which gases can be discharged.

There shall be no continuous burning of gases.

If the oven incorporates a heating element intended to eliminate smoke, the test is repeated
with this heating element disconnected if the temperature in the centre of the oven exceeds
450 °C under cleaning conditions.

22.111 Pyrolytic self-cleaning ovens shall be constructed so that there is no risk of emission
of flames during the cleaning process.
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Compliance is checked by the following test.
A suitable vessel containing 100 g of salt-free butter is placed on the centre of the oven floor.

The electrodes of a spark generator are positioned approximately 7,6 cm above the surface of
the butter.

The oven is then operated under cleaning conditions and bursts of sparks are produced. The
sparks are approximately 3 mm long, each spark having an energy of at least 0,5 J. The sparks
are generated when the temperature in the centre of the oven reaches 300 °C and at each
sublsequent temperature rise of 50 K.

There shall be no emission of flames through door seals, vents or other openings.
22.112 Hobs shall be constructed so that hinged lids cannot close accidentatiy
Compliance is checked by inspection and by manual test.

Thig requirement is not applicable if the hinge incorporates a click-stop or similar means, pr if
the Jlid can be opened through an angle of at least 100°, when theyappliance is placed agginst
a wall.

22.113 Hobs shall be constructed so that inadvertent operation of touch controls is unlikely
if thiis could give rise to a hazardous situation due to
— ppillage of liquids, including that caused by a vessel boiling over;
— B damp cloth placed on the touch control panel.
Compliance is checked by the following test, the appliance being supplied at rated voltage.

The test is carried out with each hob element energized in turn and then without energizing
any|lhob elements.

A qlantity water to completely cover the touch control panel to a depth not exceeding 2 fnm,
with a minimum of 140 ml, js(poured steadily over the touch control panel so that bridging
occlrs between combinatians*of touch pads.

A white cloth having-a~mass between 140 g/m? and 170 g/mZ2, and dimensions approximately
4000 mm x 400 mm; isfolded four times into a square pad, saturated with water and placed ¢ver
the touch control panel in any position without touching any vessel or cooking zone.

In case of daubt, different coloured cloths can be used.

Thereshall be no operation of any hob element for longer than 10 s.

During the test, it shall be possible to switch off the energized hob element by operating the
touch controls, unless it switches off automatically.

22.114 Hobs having touch controls shall require at least two manual operations to switch on
a hob element but only one operation to switch it off. However, additional hob elements may
be switched on by a single manual operation. In this case, 1 min after all the hob elements
have been switched off, two manual operations are required to re-energize one hob element.
Touching the contact surface at the same point twice is not considered to be two manual
operations.

Hobs having touch controls shall incorporate visual means to indicate when each hob
element is energized.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

-112 - IEC 60335-2-6:2024 EXV © IEC 2024

Compliance is checked by inspection and by manual test.

22.115 Induction hob elements and induction wok elements, and other hob elements
incorporating a pan detector, shall be constructed so that the hob element can only be
operated when a vessel is placed on the cooking zone.

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

An iron bar 2 mm thick having dimensions approximately 100 mm x 20 mm is placed in the
most unfavourable position on each cooking zone in turn. The controls are adjusted to their
highest setting.

For|induction hob elements and induction wok elements, the temperature rise of’the|bar
shalfl not exceed 35 K. Other hob elements shall not operate.

22.116 Hob elements incorporating a pan detector shall be constructed,so that the hob
element is not switched on by the vessel if it has been removed for more‘than 10 min.

Compliance is checked by manual test.

22.117 In appliances incorporating a pan detector, a visual means shall indicate when|the
control for the hob element is not switched to the off position-

Compliance is checked by inspection.

22.118 It shall not be possible to operate a grilhwhile the plug of a supply cord is engajged
in a|socket-outlet located directly above the door

Compliance is checked by inspection and by manual test.

22.119 Cooking ranges incorporating a retractable deflector to prevent excessgive
temfperatures on control knobs shall be constructed so that the user is unlikely to touch|hot
surfaces of the deflector when operating the controls.

Compliance is checked by measuring the distance between the deflector in its extended posftion
and| that part of the control knob touched in normal use. It shall be at least 25 mm, or|the
temiperature rise of those parts within 25 mm of the knob shall not exceed the limits for handles,
knops, grips and_similar parts held for short periods only, as specified in Table 3.

22.120 Outerglass panels of oven doors and glass in hinged lids of hobs shall be made from

— plass that breaks into small pieces when it fractures; or

— plass that is not released or dropped from its normal position when broken.

For glass that breaks into small pieces when it fractures, compliance is checked by the following
test which is performed on two samples.

Frames or other parts attached to the glass panel to be tested are removed and the glass is
placed on a rigid horizontal flat surface. The edges of the sample to be tested are contained
within a frame of adhesive tape in such a manner that the broken pieces remain in place after
breakage but without hindering expansion of the sample.

The sample under test is broken by means of a test punch having a head with a mass of
75 g+ 5 g and a conical tungsten carbide tip with an angle of 60° = 2°. The punch shall be
positioned approximately 13 mm from the longest edge of the glass at the midpoint of that edge.
The punch is then hit by a hammer so that the glass breaks.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 EXV © |IEC 2024 - 113 -

A transparent mask of 50 mm x 50 mm is placed on the fractured glass except within a
peripheral margin of 25 mm from the edge of the sample and a semi-circular area having a
radius of 100 mm from the point of impact.

The assessment shall be undertaken on at least two areas of the sample, and the areas chosen
shall contain the largest particles.

Within 5 min, the number of crack-free particles within the mask are counted and for each
assessment shall not be less than 60.

In the case of curved glass, plane pieces of the same material can be used for the test.

For|glass that is not released or dropped from its normal position when broken, compliande is
checked by breaking the glass when mounted in its normal position in the appliancé by means
of a test punch having a head with a mass of 75 g + 5 g and a conical tungsten carbide tip with
an angle of 60° + 2°. The punch shall be positioned approximately 13 mm jn from the longest
edgle of the glass at the midpoint of that edge. The punch is then hit by a,hammer so that|the
glags breaks.

At the conclusion of this test, the glass shall not be broken or cfacked such that pieces|are
released or dropped from their normal position.

22.121 Glass panels of oven doors that are intended to be'removed by the user for cleaning
shall be constructed so that they cannot be fixed in an jinéorrect orientation.

Compliance is checked by inspection and by manual test.

with stops or a rest position to prevent(the inadvertent withdrawal of the shelves This
reqliirement does not apply to shelves that are designed to contain liquids, such as roasting
trayls and the like. This requirement als@;does not apply to shelves that are designed to be used
in steam ovens, having a depth lower than 320 mm and perforated to contain vegetables.

22.122 Ovens with a capacity exceeding 20l and having withdrawable shelves shall be fitted

NOTE A stop is a feature of the shelfithat prevents its withdrawal by a simple action. Two separate actions, puch
as pplling and then lifting, are not-considered to be a simple action.

The shelves shall be capable of being withdrawn so that when fully extended to the rest position
or the maximum distance allowed by the stops, the front edge of the shelves extends beyjond
the jplane of the inside front surface of the oven door in the closed position by a distance off not
lesg than 160 mm or 50 % of the depth of the shelf whichever is less.

The shelves-shall also be constructed to prevent cooking dishes, or the like, from sliding ¢gver
the rear edge.

Compliance is checked by inspection and by manual test.

22.123 Appliances incorporating at least one hob element shall be designed so that it is
possible to switch off any energized hob element in the case of failure of any electronic
component.

Compliance is checked by the following test:

The appliance is operated under the conditions specified in Clause 11 but supplied at rated
voltage.

The fault conditions in a) to g) of 19.11.2 are then considered and, if necessary, applied one at
a time to the electronic circuit.
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It shall be possible to switch off any energized hob element during the test.
If a pan detector is incorporated, a suitable vessel is placed on the cooking zone.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

22.124 Appliances incorporating at least one hob element shall be designed so that the hob
element does not become energized unintentionally in case of any electronic component
being rendered inoperative.

Compliance is checked by the following test:

The appliance is operated under the conditions specified in Clause 11 with allNindividual hob
elements switched off, the appliance being supplied at rated voltage.

Thd fault conditions in a) to g) of 19.11.2 are then considered and, if nécessary, applied onge at
a time to the electronic circuit.

There shall be no operation of any hob element for longer thah 0 s.
If alpan detector is incorporated; a suitable vessel is placed on the cooking zone.

If the electronic circuit is programmable, the software shall contain measures to control|the
faulf/error conditions specified in Table R.1 and-is evaluated in accordance with the relevant
requirements of normative Annex R.

22.125 Pressure steam ovens shall incorporate a non-self-resetting pressure relief deyice
thaff prevents excessive pressure.

Compliance is checked by operating the appliance under normal operation with presqure
regulators and temperature controls rendered inoperative.

The pressure relief device shall operate during this test so as to prevent the internal pressure
excpeding the rated cooking pressure by more than 20 %.

22.126 The pressure relief device in steam ovens shall be positioned or constructed so that
its gperation does not cause injury to persons or damage to surroundings. Its construction shall
be such thatit‘cannot be made inoperative or set to a higher relief pressure.

Compliance is checked by inspection and the tests of Clause 19.

22.127 The operating pressure of pressure steam ovens shall not exceed the rated cooking
pressure during normal operation.

Compliance is checked by measuring the operating pressure during the test of Clause 11. The
measured pressure shall not exceed the rated cooking pressure.

22.128 Means provided to allow drainage of water from cooking compartments of steam
ovens shall discharge the water in such a manner that electrical insulation is not affected.

Compliance is checked by inspection and by manual test.

22.129 Pressure steam ovens shall incorporate vacuum release means to prevent a partial
vacuum forming.
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Compliance is checked by inspection.

22.130 Emptying devices such as drain plugs for emptying hot liquids from a steam oven shall
be constructed so that they cannot be opened inadvertently. This requirement is considered to
be met when the emptying device handle is such that, when released, it returns the emptying
device automatically to the closed position; or it is of the wheel type; or it is placed in a recess
such that it cannot be placed in the open position by means of test probe B of IEC 61032 using
a single action with a force of 10 N.

Compliance is checked by inspection and by manual test.

22.131 Steam ovens shall be constructed such that there is no spillage of water or_sudden
jets|of steam or hot water likely to expose the user to a hazard when the appliance<s used in
accprdance with the instructions.

If jets of steam or liquids are emitted through protective devices, the electricaliinsulation ghall
not [be affected or the user exposed to a hazard.

Compliance is checked by inspection during the tests of Clause 11.

22.132 Pressure steam ovens shall be constructed so that the door cannot be opened while
the |pressure within the pressurised cooking compartment iséexcessive. They shall incorpofate
a means to release the pressure to a value such that the door can be opened without risk.

Compliance is checked by the following test.

The pressure steam oven is operated as specified in Clause 11 until the pressure regulator
opeyates for the first time.

The pressure steam oven is then disconnected from the supply and the pressure allowef to
dectease until the pressure is 4 kPa. Adorce of 100 N is applied to the most unfavourable point
whare the door or its handle can be gripped. It shall not be possible to open the door.

The internal pressure is then.gradually reduced, the force of 100 N being maintained. There
shall be no hazardous displacement of the door when it is released.

This test is not carried-out on pressure steam ovens when the door is secured by screw clamps
or dther devices thatensure that the pressure is automatically reduced in a controlled manner
before the door Gan be opened.

22.133 The hazard created by hobs elements having off positions that are not visible dufing
a mains-voltage interruption shall be obviated as far as is practicable.

Comptrance Ts thecked by imspectionmand by the fofftowing test:

The appliance is operated under the conditions of Clause 11. The main voltage is interrupted
for 10 min and then restored. On restoration of the power supply, none of the hob elements
shall be re-energized.

A manual operation shall be required to re-energise the hob elements.

22.134 For appliances incorporating at least one hob element, other than an induction hob
element or an induction wok element, controlled by an electronic circuit, safety shall not be
impaired in the event of a fault in the electronic circuit.
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Compliance is checked by the following test:

024

The appliance is operated under the conditions specified in Clause 11 but supplied at rated
voltage.

The fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic circuit
controlling the duty cycle for each hob element in turn.

The control setting shall not change to a higher setting for longer than 2 min.
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Compliance is checked by carrying out the vibration tests specified in IEC 60068-2-6 under]
follpwing conditions:

The appliance is fastened in its normal position of use upon a vibration table by means of sti
aro

software used to comply with the requirement shall contain measures to control
{/error conditions specified in Table R.1 and is evaluated in accordance with the-rele
lirements of normative Annex R.

35 Ovens intended for use on board ships shall withstand the pulses teywhich they
ubjected.

hpliance is checked by carrying out the half-sine pulse tests specified in IEC 60068-4

appliance is fastened in its normal position of use to a shdck-testing machine by mean

type of pulse is a half-sine pulse and the severity is as follows.

npplication of the half-sine pulse is in all 3 axess

peak acceleration: 250 m/s?,

duration of each half-sine pulse: 6 ms;

nhumber of half-sine pulses in each djrection: 1 000 £ 10.

appliance shall not be damaged-to the extent that compliance with 8.1, 16.3, Clause 2
pired and connections shall net-have worked loose.

be subjected.

Und the enclosure. The type of vibration is sinusoidal and the severity is as follows:

the
ant

can
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36 Ovens intended foryuse on board ships shall withstand the vibrations to which fhey

the

aps

direction of vibration is vertical and horizontal;

amplitude of vibration: 0,35 mm;
sweep frequency range: 10 Hz to 150 Hz;
duration of the test: 30 min.

The appliance shall not be damaged to the extent that compliance with 8.1, 16.3, Clause 29 is
impaired and connections shall not have worked loose.

22.137 Ovens intended for use on board ships shall have means to reliably close each door,
drawer, or other sliding or hinged part with a latch.

Compliance is checked by inspection and by the following test.
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A force of 50 N is applied in an attempt to open the latched door, drawer, or other sliding or
hinged part. The force is applied in the most onerous position and direction.

The door, drawer, or other sliding or hinged part shall not open.

22.138 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energised 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 aceorddance
with the relevant requirements of normative Annex R; or

— [fhe appliance is operated under the conditions of Clause 11 while being supplied at rgted
voltage, the programmable electronic circuits being modified to allow simultangous
activation of all heaters and motors under their control. Under these conditions, complidnce
with 19.13 shall be fulfilled.

23 |Internal wiring
23.1 Wireways shall be smooth and free from sharp edges;

Wires shall be protected so that they do not come into contact with burrs, cooling fins or similar
edgles which may cause damage to their insulation.

Holes in metal through which insulated wires pass' shall have smooth well-rounded surfacef or
be provided with bushings.

Wir|ng shall be effectively prevented from*coming into contact with moving parts.
Compliance is checked by inspection.

23.2 Beads and similar ceramic insulators on live wires shall be fixed or located so that fhey
canpot change their position-or rest on sharp edges. If beads are inside flexible metal conduits,
they shall be containedtwithin an insulating sleeve, unless the conduit cannot move in nofmal
use

Compliance is_ehecked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal us¢ or
during,user maintenance shall not cause undue stress to electrical connections and intefnal

congugtors, including those providing earthing continuity. Flexible metallic tubes shall not cause
danmrmmnmmwmmr{mmﬁ not

be used to protect the wiring. If a coiled spring, the turns of which touch one another, is used
for this purpose, there shall be an adequate insulating lining, such as the sheath of a flexible
cord complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
conductors.

The requirement also applies if parts of a cooking range are folded onto the hob surface, or
separated from their normal position, for transportation purposes.

Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the normal position of use and is
supplied at rated voltage and operated under normal operation.
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The movable part is moved backwards and forwards, so that the conductor is flexed through
the largest angle allowed by the construction, the rate of flexing being 30 per minute. The
number of flexings is:

— 10 000, for conductors flexed during normal use;
— 100, for conductors flexed during user maintenance.

NOTE A flexing is one movement, either backwards or forwards.

The appliance shall not be damaged to the extent that compliance with this standard is impaired
and it shall be fit for further use. In particular, the wiring and its connections shall withstand the
eledtric strength test of 16.3, the fest voltage being reduced to T 000 V and applied betwleen
livel parts and accessible metal parts only. In addition, not more than 10 % of the strands of
any| conductor of the internal wiring between the main part of the appliance and thé movable
part shall be broken. However, if the wiring supplies circuits that consume no morexthan 14 W,
them no more than 30 % of the strands shall be broken.

23.4 Bare internal wiring shall be rigid and fixed so that, in normal..use, clearances or
creepage distances cannot be reduced below the values specified in Clause 29.

Compliance is checked during the tests of 29.1 and 29.2.

23.%5 A single layer of internal wiring insulation shall not b€ used to provide reinforced
instilation.

For|class Il construction, the sheath of a cord camplying with IEC 60227 or IEC 6024% or
IEC| 62821 may provide supplementary insulation,

Insylation of single layer internal wiring that,is subjected to the supply mains voltage ghall
withstand the electrical stress likely to occut’'in normal use.

Compliance is checked by inspectionand as follows.

Theg insulation of single layer.jinternal wiring shall be electrically equivalent to the basic
insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply With
the [following electric strength test. If the basic insulation of the conductor does not fulfil pne
of these conditions, thecconductor is considered to be bare.

A voltage of 2 000(V 4s applied for 15 min between the conductor and metal foil wrapped around
thelinsulation. There shall be no breakdown.

23.6 When-sleeving is used as supplementary insulation on internal wiring, the sleeying
shall be‘retained in position by clamping at both ends or be such that it can only be remqgved
by breaking or cutting.

Compliance is checked by inspection and by manual test.

23.7 Conductors identified by the colour combination green/yellow shall only be used for
earthing conductors.

Compliance is checked by inspection.
23.8 Aluminium wires shall not be used for internal wiring.
The requirement does not apply to windings.

Compliance is checked by inspection.
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23.9 Stranded conductors shall not be consolidated by soldering where they are subjected to
contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

23.10 The insulation and sheath of internal wiring, incorporated in external hoses for the
connection of an appliance to the water mains, shall be at least equivalent to that of light
polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

Compliance is checked by inspection and by the tests specified in Table 6 of IEC 60227+5:2011
refdrence numbers 1 and 2.

24 |Components

24.1 Components shall comply with the safety requirements specified 'in the relevant |[EC
standards as far as they reasonably apply.

Compliance with the IEC standard for the relevant component does not necessarily engure
compliance with the requirements of this standard.

Motors are not required to comply with IEC 60034-1. They are tested as part of the applignce
accprding to this standard.

Relays shall be tested as part of the appliance*according to this standard. They may| be
alternatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in wihich
casg they must also meet the additional requirements in IEC 60335-1.

Unless otherwise specified, the requiréments of Clause 29 of this standard apply between Jive
parts of components and accessible parts of the appliance. Unless otherwise specjied,
components may comply with the:requirements for clearances and creepage distances for
fungtional insulation as specified in the relevant component standard.

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-
metallic material in cemponents including parts of non-metallic material supporting currgnt-
cariying connections.inside components.

Components that'have not been previously tested and shown to comply with the IEC standard
for the relevant component are tested according to the requirements of 30.2 of this standaid.

Components that have been previously tested and shown to comply with the resistance tolfire
reqlirements in the IEC standard for the relevant component need not be retested provided
that:

— the severity specified in the component standard is not less than the severity specified in
30.2 of this standard, and

— unless the pre-selection alternatives in 30.2 are used, the test report for the component
states the values of tg and t; as required by IEC 60695-2-11:2014.

If the above two conditions are not satisfied, the component is tested as part of the appliance.

NOTE 1 There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power electronic converter circuits are not required to comply with IEC 62477-1. They are
tested as part of the appliance according to this standard.
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Unless components have been previously tested and found to comply with the relevant
IEC standard for the number of cycles specified, they are tested in accordance with 24.1.1
to 24.1.9. For components mentioned in 24.1.1 to 24.1.9, no additional tests specified in the
relevant IEC standard for the component are necessary other than those specified in 24.1.1 to
24.1.9.

Components that have not been separately tested and found to comply with the relevant IEC
standard and components that are not marked or not used in accordance with their marking are
tested in accordance with the conditions occurring in the appliance, the number of samples
being that required by the relevant standard.

NOTE 2 For automatic controls, marking includes documentation and declaration as specified in Clause |7 of
IEC p0730-1:2013/AMD1:2015.

Lampholders and starterholders that have not been previously tested and found te 'comply with
the [relevant IEC standard are tested as a part of the appliance and shall additionally comply
with the gauging and interchangeability requirements of the relevant IEC standard under|the
congitions occurring in the appliance. Where the relevant IEC standard specifies these gauging
and| interchangeability requirements at elevated temperatures, the temperatures measyred
durlng the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard{there are no additional tgsts
spegified for nationally standardized plugs such as those _detailed in IEC TR 60083 or
conhectors or plug connectors complying with the standdrd sheets of IEC 60320-3 or
conphectors complying with the standard sheets of IEC 60309-2.

When an IEC standard does not exist for a component, there are no additional tests specified.

24.1.1 The relevant standard for capacitors likely to be permanently subjected to the supply
voltage and wused for radio interferénce suppression or for voltage divifling
is IEC 60384-14:2013 including IEC 60384~14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporated
in appliances:

— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch.\\This switch shall provide all-pole disconnection if the capacitqr is
connected to earth)

If tHe capacitors_have to be tested, they are tested in accordance with normative Annex F.

24.1.2 The-relevant standard for transformers in associated switch mode power suppligs is
Annex BBof IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 2p of
IEC| 61658-1:2017 and Annex H of IEC 61558-1:2017 are not applicable.

The relevant standard for safety isolating transformers is IEC 61558-2-6:2009. If they have
to be tested, they are tested in accordance with normative Annex G.

24.1.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
operation declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they have to be
tested, they are tested in accordance with normative Annex H.

The number of operating cycles for switches need not be declared for 7.4 if the appliance meets
the requirements of this standard when they are rendered inoperative.

If the switch operates a relay or contactor, the complete switching system is subjected to the
test.
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If the switch only operates a motor starting relay complying with IEC 60730-2-10 with the
number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching system need
not be tested.

Switches controlling hob elements are subjected to 30 000 cycles of operation.

24.1.4 The relevant standard for automatic controls is IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 together with the relevant part 2.

Theg number of cycles of operation declared for 6.10 and 6.11 of I[EC 60730-1:2013 includling
IEC|60730-1:2013/AMD1:2015 shall not be less than the following:

— [thermostats 10 000
— femperature limiters 1000
— elf-resetting thermal cut-outs 300
— Voltage-maintained non-self-resetting thermal cut-outs 1 000
— pther non-self-resetting thermal cut-outs 30
— fimers 3 000
— nergy regulators 10 000
— energy regulators

d for automatic action 100 000

d for manual action 10 000

— elf-resetting thermal cut-outs
4 for heating elements of glass-ceramic hobs 100 000
4 for heating elements of other hobs 10 000

— fhermostats controlling the cleaning process
in pyrolytic self-cleaning ovens 3000

The number of cycles of operation for automatic controls that operate during the tesf of
Clause 11 need not be dectlared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets|the
requirements of this standard when they are short-circuited or rendered inoperative.

If @utomatic contrels have to be tested, they are also tested in accordance Wwith
Subclauses 11.3.5~.) to 11.3.8 and Clause 17 of [EC 60730-1:2013 includling
IEC|60730-1:2043/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14 of
IEC| 60730-1#:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carrying
out|the testef Clause 17.

The ~ambient temperature during the test of Clause 17 of |IEC 60730-1:2013 includling
IEC60730-T:207T3/AMDT:2075 is that occurring during the test of Clause 17 in the appliance,
as specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.

For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall be
IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2.K controls
in IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.
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24.1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for appliances
classified higher than IPXO0, the relevant standard is IEC 60320-2-3.

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 606971. Thermal links that do|not
comply with IEC 60691 are considered to be an intentionally weak part for the purposeps of
Clalise 19.

24.1.9 Contactors and relays, other than motor starting relays, are testedas” part of|the
appliance. However, they are also tested in accordance with Clause 17 of {IEC 60730-1:2013
including IEC 60730-1:2013/AMD1:2015 under the maximum load conditions occurring in|the
appliance for at least the number of cycles of operation in 24.1.4 selected according to|the
confactor or relay function in the appliance.

24.1.10 Lamps and lamp systems that have not been previously-tested and found to comply
with the exempt group classification of IEC 62471:2006 /general lighting systems (GLS)
regarding actinic ultraviolet hazard (Eg) and near-UV hazard\(E ) are tested as a part of|the

appliance and shall comply with the requirements of Cladse 32 under the conditions occurying
in the appliance.

Unlgss otherwise specified, the following components are considered to comply with the exempt
groyip classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and nearrUV

hazard (Eya):

— Visible light indicators;

— [|nfrared sources used for signalling or communication;
— peven-segment indicators;

— liquid-crystal displays;

— prganic LED displays (OLED);

— Pplasma displays.

24.1.11 For caord.sets required to be provided with the appliance, the relevant standard is
IEC| 60799. CoOrd sets with cords complying to IEC 62821-3 are allowed.

24.2 Appliances shall not be fitted with:

— bwitches automatic controls power supplies and the like in flexible cords;

— devices that cause the protective device in the fixed wiring to operate in the event of a
fault in the appliance;

— thermal cut-outs that can be reset by a soldering operation, unless the solder has a melting
point of at least 230 °C.

Compliance is checked by inspection.

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.

Compliance 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

app

liance outlets complying with the standard sheets of IEC 60320-3.

Compliance is checked by inspection.

24.% Capacitors in auxiliary windings of motors shall be marked with their voltage rating

thei

Compliance is checked by inspection and by the appropriate tests. In addition;~for capaci

con
1,1
exc

add

Compliance is checked by measurement and by the testscof normative Annex |.

24.]
with IEC 61770. They shall be supplied with the appliance.

Apgliances intended to be permanently connécted to the water mains shall not be conne
by g detachable hose-set.

NOTE Examples of appliances that are considered not intended to be permanently connected to the water m

are

overls and the like.

Compliance is checked by inspection.

24.
per

a capacitor failure.

The requirement is considered to be met by one or more of the following conditions:

r rated capacitance and shall be used in accordance with these markings.

hected in series with a motor winding, it is verified that, when the appliarice”is supplie
times rated voltage and under minimum load, the voltage across the ‘c¢apacitor does
bed 1,1 times its voltage rating.

ition, they shall comply with the requirements of normative(Annex I.

' Detachable hose-sets for the connection ofiappliances to the water mains shall con

ousehold appliances such as dishwaShers, washing machines, tumble dryers, refrigerators, icemakers, s

Motor running._apacitors in appliances for which 30.2.3 is applicable and that
anently connected in series with a motor winding shall not cause a hazard in the ever

the capacitors are of class of safety protection S2 or S3 according to IEC 60252-1:2
ncluding IEC 60252-1:2010/AMD1:2013;

and

fors
o at
not

24 The working voltage of motors directly connected to the supply mains and having basic
instilation that is inadequate for the rated voltage of the appliance, shall not exceed 42 \

. In

hply

ted

ains
eam

are
t of

010

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 distance of separation of the outer surface of the capacitor to adjacent non-metallic p
exceeds 50 mm;

adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand
needle-flame test of normative Annex E;

adjacent non-metallic parts within 50 mm of the outer surface of the capacitor are classi
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

arts

the

fied
the


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

- 124 — IEC 60335-2-6:2024 EXV © IEC 2024

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 Thermostats and energy regulators incorporating an off position shall not switch on
as gresuttof variationsimambient temperatures:

Compliance is checked by the following test that is carried out on three samples of the confrol.

The control, adjusted to the off position, is placed for 2 h in an ambient.temperaturg of
-2qQ 2 °C, and then at

— | °C, where t is the temperature according to the T-marking;
— b5 °C, for controls without a T-marking.

Dunjng the test, the off position shall be maintained.

A tgst voltage of 500 V is applied across the contacts for /;min. No breakdown shall occur,

25 |Supply connection and external flexible‘cords

25.1 Appliances, other than those intended to be permanently connected to fixed wiring, sghall
be ;Lrovided with one of the following means for connection to the supply mains:

upply cord fitted with a plug, thezcurrent rating and voltage rating of the plug being|not
ess than the corresponding ratings of its associated appliance;

— pn appliance inlet having at least the same degree of protection against moisture as requjred
for the appliance;

— pins for insertion into sacket-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
relejvant cireuits are adequately insulated from each other.

NOTEMVFor example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or
60 Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.

During this test, no breakdown shall occur.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

— cord anchorage and a set of terminals allowing the connection of a flexible cord;
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a fitted supply cord;
a set of supply leads accommodated in a suitable compartment;

a set of terminals allowing the connection of cables of fixed wiring having the nominal cross-

sectional areas specified in 26.6;

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow
connection of the appropriate types of cable or conduit.

Appliances intended to be permanently connected to fixed wiring that are provided with:

sha
sup

If a
this
diffi
are
the

the

a set of terminals allowing the connection of cables of fixed wiring having the nominal cross-

sectional areas specified in 26.6; or

A set of terminals and cable entries, conduit entries, knock-outs or glands, which-allow
connection of the appropriate types of cable or conduit

| allow the connection of the supply conductors after the appliance has beén fixed tg
port.

requirement is considered to be met if it is possible to connect the fixed wiring wit
culty after a part of the appliance has been fixed to its support-In'this case, removable p
to be constructed for ease of reassembly without risk of ineorrect assembly or damag
wiring or terminals.

Hobs, built-in ranges and built-in ovens may be connected to the supply mains before
appliance is installed.

Compliance is checked by inspection and, if necessary, by making the appropriate connecti

25.4 For appliances intended to be permanently connected to the fixed wiring and havin
rated current not exceeding 16 A, cable and conduit entries shall be suitable for cable

con

duits having a maximum overall dithension shown in Table 10.

Table 10 —'Dimensions of cables and conduits

fixed appliance is constructed so that parts can be removed to fagéilitate easy installa:Lion,

the

its

out

arts
e to

the

PNs.

ga
or

"2}

Number of conductors Maximum overall dimension
including earthing
condugctors 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)

28 The dimensions in parentheses are for use in USA and Canada

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances below

the

values specified in Clause 29.

Compliance is checked by inspection and by measurement.

25.5 Supply cords shall be assembled to the appliance by one of the following methods:

— type X attachment;

— type Y attachment;
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type Z attachment, if allowed in the relevant part 2.

024

Type X attachments, other than those having a specially prepared cord, shall not be used for
flat twin tinsel cords.

For multi-phase appliances that are supplied with a supply cord and that are intended to be
permanently connected to the fixed wiring, the supply cord shall be assembled to the appliance
by a type Y attachment.

Compliance is checked by inspection.

25.(L Plugs shall not be fitted with more than one flexible cord.
Compliance is checked by inspection.

25.1
types:

' Supply cords for appliances other than class Il appliances shall be prie"of the folloy

Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (¢
Hesignation 60245 IEC 53).

These supply cords shall not be used on appliances intended to be used outdoors or w
hey are liable to be exposed to significant amounts of:tltraviolet radiation.

Polychloroprene sheathed

Their properties shall be at least those of ordifiary polychloroprene sheathed cords (¢
Hesignation 60245 IEC 57).

These supply cords may be connected“to appliances intended to be used in
emperature applications.

Polyvinyl chloride sheathed

These supply cords shall not be'used if they are likely to touch metal parts havin
emperature rise exceeding 75K during the test of Clause 11. Their properties shall b
east those of:

» light polyvinyl chloride~sheathed cord (code designation 60227 IEC 52), for applian
having a mass not-exceeding 3 kg;

» ordinary polyyinyl chloride sheathed cord (code designation 60227 IEC 53), for o
appliances.

Heat resistanti'polyvinyl chloride sheathed

These sapply cords shall not be used for type X attachment other than specially prep3
cords«Fheir properties shall be at least those of:

p {heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC

ng

ode

hen

ode

low

[ 7e)
)

ces

ther

red

b6),

for Qpplianr‘nc h:\/ing amass not nyr‘nnding 3 l(g'

T

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:

¢ light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101
circular cable and code designation 62821 IEC 101f for flat cable);

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC
for circular cable and code designation 62821 IEC 102f for flat cable).

Supply cords for class lll appliances shall be adequately insulated.

for

for

102
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Compliance is checked by inspection, by measurement, and for class Ill appliances that
contain live parts, by the following test.

A voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped around
the insulation, the insulation being at the temperature measured during the test of Clause 11.
There shall be no breakdown during this test.

25.8 Conductors of supply cords shall have a nominal cross-sectional area not less than that

shown in Table 11.

Table 11 — Minimum cross-sectional area of conductors

Rated current of appliance

Nominal cross-sectional area
2

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,Z5)°
>10 and <16 1,5 (4,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10

NOTE For supply cords supplied with multi-phase appliances, the nominal cross-
sectional area of the conductors is based on the maximum cross-sectional area of the
conductors per phase at the supply coerd connection to the appliance terminals.

8 These cords may only be used if their nominal length does not exceed 2 m
between the point where thelCord enters the appliance and the entry to the plug.

b Cords having the crossssectional areas indicated in the parentheses may be used
for portable appliances’if their length does not exceed 2 m.

Compliance is checked by .measurement.

25.9 Supply cords;shall not be in contact with sharp points or edges of the appliance.

Compliance_ iscchecked by inspection.

25.10 The'supply cord of class | appliances shall have a green/yellow core that is conne

tted

to the earthmg terminal of the appllance and for apphances not intended for permarl\ent

ConlIGLLIUII to llle IIXCU WIIIIIg, to lllB Bdlllllllg torntact UI llle 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.
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25.11 Conductors of supply cords shall not be consolidated by soldering where they are
subjected to contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be damaged when moulding the cord to part
of the enclosure.

Compliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of.the” supply
cord can be introduced without risk of damage. If it is not evident from the construction of| the
appliance that the supply cord can be introduced without risk of damage, amon-detachable
lining or non-detachable bushing shall be provided that compligs ."with 29.3 | for
supplementary insulation. If the supply cord is unsheathed, a similar @dditional bushing or
lining is required, unless the appliance is a class 0 appliance or a c¢lass lll appliance that
does not contain live parts.

Compliance is checked by inspection.

25.14 Appliances provided with a supply cord and that are moved while in operation shalf be
constructed so that the supply cord is adequately protected against excessive flexing whefe it
enters the appliance.

Thig requirement does not apply to appliances with automatic cord reels that comply with|the
reqliirement and test of 22.16.

Compliance is checked by the following-test that is carried out on an apparatus having an
oscjllating member as shown in Figure<8.

The part of the appliance that includes the inlet opening is fixed to the oscillating membel so
thal, when the supply cord is'at'the middle of its travel, the axis of the cord where it enters|the
cordl guard or inlet is verticaland 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 ¢ords having a nominal cross-sectional area exceeding 0,75 mm?2;
— B N, forether cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where|the
cordarcord guard enters the appliance is adjusted so that when the ascillating member maves
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.

The cord and its associated parts are turned through an angle of 90° after half the number of
flexings, unless a flat cord is fitted.

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the appliance. Current is not passed through the earthing conductor or functional earthing
conductor.
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The test shall not result in:

For
sec

25.1
con
sha

insylation of the conductors from abrasion.

It slhall not be possible to push the cord into the appliance to suchyan extent that the cor

inte

Corn

A ni
othé

The
spe

The
clog

a short circuit between the conductors, such that the current exceeds a value equal to twice

the rated current of the appliance;

a breakage of more than 10 % of the strands of any conductor;

separation of the conductor from its terminal;

loosening of any cord guard;

damage to the cord or cord guard which could impair compliance with this standard;
broken strands piercing the insulation and becoming accessible.

fion cords are turned through 90° after 2 500 flexings.

| relieve conductors from strain, including twisting, at the terminals“and protect

rnal parts of the appliance could be damaged.
npliance is checked by inspection, by manual test and by the following test.

ark is made on the cord at a distance of approximately 20 mm from the cord anchorag
br suitable point. The mark is made while the cbrd 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.

cord is then pulled, without jerkinggfor 1 s in the most unfavourable direction with the fq
cified. The test is carried out 25 times.

cord, unless on an automatic cord reel, is then subjected to a torque that is applied
e as possible to the appliance. The torque is specified in Table 12 and is applied for 1

Table 12 — 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

temperature-sensing probes, the total number of flexings is 5 000. Probes with_¢iredlar-

5 Appliances provided with a supply cord, and appliances intended to.bé ‘permanently
hected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchorage

the

0 or

e or

rce

as
min.

During the tests, the cord shall not be damaged and shall show no appreciable strain at the
terminals. The pull force is reapplied and the cord shall not be longitudinally displaced by more
than 2 mm.

25.16 Cord anchorages for type X attachments shall be constructed and located so that:

— replacement of the cord is easily possible;

— it is clear how the relief from strain and the prevention of twisting are obtained;

— they are suitable for the different types of supply cord that may be connected, unless the
cord is specially prepared;
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the cord cannot touch the clamping screws of the cord anchorage if these screws

are

accessible, unless they are separated from accessible metal parts by supplementary

insulation;
the cord is not clamped by a metal screw which bears directly on the cord,;

at least one part of the cord anchorage is securely fixed to the appliance, unless it is
of a specially prepared cord. However, this does not apply if:

part

e the cord anchorage comprises one or more clamping members to which pressure is
applied by means of nuts engaging with studs that are securely attached to the appliance,

even if the clamping member can be removed from the studs;

of insulating material and shaped so that it is obvious that this surface is one of
clamping members;

NOTIE 1 If the pressure on the clamping members is applied by means of one or more screws engagding with sep

nuts
part

securely fixed to the appliance.
screws which have to be operated when replacing the cord do not fix any other compon
However, this does not apply if:
becomes inoperative or is obviously incomplete;
during the replacement of the cord;
f labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

Hoes not make accessible metal parts live;

pccessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unaccéptable constructions of cord anchorages are shown in Figure 9.

Corn

The tests are carried out with the lightest permissible type of cord of the smallest cross-secti

are
Sec

b specified in Table 13 and then with the next heavier type cord having the largest cr
tional area specified:\However, if the appliance is fitted with a specially prepared cord,

test|is carried out with)this cord.

The
top

anc

Scr

horageare tightened with two-thirds of the torque specified in 28.1.

npliance is checked by inspection and by the test of 25.15 under the following conditions.

b one of the clamping members is fixed to the appliance or the surface of the appliande is

the

hrate

or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have one

ent.

p after removal of the screws, or if the component is incorrectly-repositioned, the appliance

» the parts intended to be fastened by them cannot be removed without the aid of a tool

for class 0 appliances, class 0l appliances and\class | appliances, they are of insulatting
material or are provided with an insulating lining; unless failure of the insulation of the ¢ord

for class Il appliances, they are of insulating material or, if of metal, they are insulated from

bnal
DSS-
the

conductorstare placed in the terminals and any terminal screws tightened just sufficigntly
revent the‘conductors from easily changing their position. The clamping screws of the ¢ord

bws of insulating material bearing directly on the cord are fastened with two-thirds of|the

torque specified in column | of Table 14, the length of the slot in the screw head being taken as

the

nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in the terminals.

25.17 For type Y attachment and type Z attachment, cord anchorages shall be adequate.

Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25.18 Cord anchorages shall be arranged so that they are only accessible with the aid of a tool

ors

hall be constructed so that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.
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25.19 For type X attachment, glands shall not be used as cord anchorages in portable
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shall
be insulated from accessible metal parts by basic insulation for class 0 appliances, class
0l appliances and class | appliances, and by supplementary insulation for class Il
appliances. This insulation may be provided by the sheath of the supply cord or by other
means.

Compliance is checked by inspection and by the relevant tests.

25.21 The space for the connection of supply cords having type X attachment; or for|the
conphection of fixed wiring, shall be constructed:

— Ppo that it is possible to check that the supply conductors are correctly positioned fand
connected before fitting any cover;

— po that any cover can be fitted without risk of damage to the conductors or their insulatjon;

— for portable appliances, so that the uninsulated end of a conductor, should it become free
from the terminal, cannot come into contact with accessiblé 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.

The clamping screws or nuts are loosened in turn. A force of 2 N is applied to the conductqr in
any|direction at a position adjacent to_the terminal. The uninsulated end of the conductor ghall
not|come into contact with accessible metal parts.

25.22 Appliance inlets shall:

— pe located or enclosed 50 that live parts are not accessible during insertion or removal of
he connector. Thisnrequirement is not applicable to appliance inlets complying with
EC 60320-1;

— pe located so.that the connector can be inserted without difficulty;

— pe located/so that, after insertion of the connector, the appliance is not supported by|the
connector)when it is placed in any position of normal use on a flat surface;

— ot beyan appliance inlet for cold conditions if the temperature rise of external metal parts
bf'the appliance exceeds 75 K during the test of Clause 11, unless the flexible cord of| the

! s 1 [Ty Lo to | PO !
CUTU STU TS UTTITRTTY TU TUULTT SULTT TIIClal gdarts 1T TTOTTTdr Ust.

Compliance is checked by inspection.

25.23 Interconnection cords shall comply with the requirements for the supply cord, except
that:

— the cross-sectional area of the conductors of the interconnection cord is determined on
the basis of the maximum current carried by the conductor during the test of Clause 10 and
not by the rated current of the appliance. If the measured current in the interconnection
cord is greater than the rated current but does not exceed the rated current by more than
the current deviation in Table 2, the cross-sectional area of the conductors in the
interconnection cord do not need to be greater than the cross-sectional area of the
conductors in the supply cord;
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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 Ill construction, interconnection cords of a class | appliance or class Il
appliance, the cross-sectional areas of the conductors need not comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded during
the tests of Clause 11 and Clause 19, respectively.

Compliance is checked by inspection, by measurement and, if necessary, by tests, such as the
electric strength test of 16.3.

25.
wit

Co

25.
co

Compliance is checked by measurement.

26

26.1

fance
this standard is impaired when they are disconnected.

pliance is checked by inspection and if necessary by appropriate tests.

5 The dimensions of pins of appliances that are inserted into socket-outlets shall be
patible with the dimensions of the relevant socket-outlet. Dimensigns’of the pins jand
gement face are to be in accordance with the dimensions of the relevant plug listed in
TR 60083.

Terminals for external conductors

Appliances shall be provided with terminalssor.equally effective devices, such as male

tabg of flat quick-connect terminations in accordance with IEC 61210, screw type terminals in

acc

brdance with IEC 60998-2-1, screwless terminals in accordance with IEC 60998-2-2 jand

clamping units in accordance with IEC 60999+1:1999, for the connection of external conductprs.
The terminals of a component such as axswitch may also be used as terminals for external

con

ductors as long as they comply with.the requirements of this clause.

Thel terminals, other than terminals-in class lll appliances that do not contain live parts, ghall
only be accessible after the removal of a non-detachable cover. However, earthing terminals

and
con

Compliance is checked-by inspection and by manual test.

functional earthing terminals may be accessible if a tool is required to make [the
hections and means aré provided to clamp the wire independently from its connection.

26.2 Applianceshhaving type X attachment, except those having a specially prepared cprd,

and
whi
con

Th

appliancés-for the connection of cables of fixed wiring shall be provided with terminals in
ch the «connections are made by means of screws, nuts or similar devices, unless|the
hections are soldered.

4 41

U t
clamp internal conductors if these are arranged so that they are unlikely to be displaced when

thcy ey Iso

pu | + | In + 1o a4 £ . 4
SUITTWS diTu TTats STiar TTOT VT USTU TU TTA AlTy UUTCT CUTITPUTTTCTIT TALT UL a

fitting the supply conductors.

If soldered connections are used, the conductor shall be positioned or fixed so that reliance is

not
use

placed upon the soldering alone to maintain it in position. However, soldering alone may be
d if barriers are provided so that neither clearances nor creepage distances between live

parts and other metal parts can be reduced below the values specified for supplementary
insulation if the conductor becomes free at the soldered joint.

Compliance is checked by inspection and by measurement.
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26.3 Terminals for type X attachment and those for the connection of cables of fixed wiring
shall be constructed so that they clamp the conductor between metal surfaces with sufficient
contact pressure but without causing damage to the conductor.

The terminals shall be fixed so that when the clamping means is tightened or loosened:

— the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that there is no appreciable movement
or if they are not subject to torsion in normal use and they are locked by a self-hardening

resin;
- IItUIIIdi VViIiIIg ;b IIUi DUIUJ.GbiUd tU btlcbb, |f
— npeither clearances nor creepage distances are reduced below the values specified

n Clause 29.

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC60999-1:1999,
the [torque applied being equal to two-thirds of the torque specified.

Aftar the test, the conductors shall show no deep or sharp indentations:

26.4 Terminals for type X attachment, except type X attachments having a specjally
prepared cord, and terminals for the connection of cables of-fixed wiring, shall not require
spegial 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 cansolidate the end is not considgred
spegial preparation.

Thel 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

26.%5 Terminals for type X attachment shall be located or shielded so that if a wire ¢f a
stranded conductor escapes when’the conductors are fitted, there is no risk of accidegntal
conpection to other parts that could result in a hazard.

Compliance is checked by inspection and by the following test.

A 8lmm length of insulation is removed from the end of a flexible conductor having a nonlinal
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
teafing the jnsulation back, in every possible direction but without making sharp bends around
barfiers.

There.shall be no contact between live parts and accessible metal parts and, for clags Il
constructions, between live parts and metal parts separated from accessible metal parts by
supplementary insulation only.

26.6 Terminals for type X attachment and for the connection of cables of fixed wiring shall
allow the connection of conductors having the nominal cross-sectional areas shown in Table 13.
However, if a specially prepared cord is used, the terminals need only be suitable for the
connection of that cord.
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Table 13 — Nominal cross-sectional area of conductors

024

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 2,5
>6and <10 1 and 1,5 1 to 2,6
>10and < 16 1.5 and 2.5 1.5 to 4
> 16 and < 25 2,5 and 4 2,5 to 6
> 25 and = 32 4 and 6 4 to 1Q
> 32 and <50 6 and 10 6 to~ 16
> 50 and <63 10 and 16 104t0 25

Corn
sm4

26.1
con

Corn

26.8 Terminals for the connection of fixed wiring; including the earthing terminal, shal

locd

Corn

26.9 Terminals of the pillar type shall be constructed and located so that the end ¢

hpliance is checked by inspection, by measurement and by fittingvcables or cords of]
llest and largest cross-sectional areas specified.

 Terminals for type X attachment, other than those in ¢lass Ill appliances that do
fain live parts, shall be accessible after removal of a cover or part of the enclosure.

hpliance is checked by inspection.

ted close to each other.

hpliance is checked by inspection.

the

not

be

S =
(VRN

the

this

conductor introduced into the hele is visible, or can pass beyond the threaded hole fq
distpnce equal to half the nominal diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection and by measurement.

26.10 Terminals with screw clamping and screwless terminals shall not be used for
conphection of the cenductors of flat twin tinsel cords unless the ends of the conductors are fitted
with means suifable for use with screw terminals.

Compliance~is checked by inspection and by applying a pull of 5 N to the connection.

Aftar the test, the connection shall show no damage that could impair compliance with
standard.

26.11 For appliances having type Y attachment or type Z attachment, soldered, welded,
crimped or similar connections may be used for the connection of external conductors. For
class Il appliances, the conductor shall be positioned or fixed so that reliance is not placed
upon the soldering, crimping or welding alone to maintain the conductor in position. However,
these methods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and other metal parts cannot be reduced below the values
specified for supplementary insulation, if the conductor becomes free at the soldered or
welded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.
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27 Provision for earthing

27.1 Accessible metal parts, including metal parts behind a decorative cover that does not
withstand the test of 21.1, of class 0l appliances and class | appliances that may become
live in the event of a failure of basic insulation, shall be permanently and reliably connected
to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
profective earthing.

Safety extra-low voltage circuits shall not be earthed unless they are protective éxtralow
voltage circuits.

Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured agalinst
acc|dental loosening.

Terminals for the connection of external equipotential bonding conductors shall allow |the
conpection of conductors having nominal cross-sectional areas of 2,5 mm?2 to 6 mm? and shall
not [be used to provide earthing continuity between different parts of the appliance. It shall|not
be possible to loosen the conductors without the aid of a tool.

NOTE The terminal for the earthing conductor in a supply.cord is not a terminal for external equipotential bonding
conductors.

Compliance is checked by inspection and bymanual test.

27.3 |If a detachable part having am’,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<eonnections shall be separated before the earth connection
whgn removing the part.

For| appliances with supply cords, the arrangement of the terminals, or the length of|the
conductors between the.cord anchorage and the terminals, shall be such that the current-
carfying conductors become taut before the earthing conductor if the cord slips out of the ¢ord
anchorage.

Complianceris’checked by inspection and by manual test.

27.4 /Allparts of the earthing terminal intended for the connection of external conductors shall
be such’ that there is no risk of corrosion resulting from contact between these parts and|the
copper of the earthing conductor or any other metal in contact with these parts.

Parts providing earthing continuity, other than parts of a metal frame or enclosure, shall be of
metal having adequate resistance to corrosion, unless they are parts of copper or copper alloys
containing at least 58 % copper for parts that are processed by cold forming, and at least 50 %
copper for other parts, or unless they are parts of stainless steel containing at least 13 %
chrome. If these parts are of steel, they shall be provided with an electroplated coating having
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

Parts of coated or uncoated steel that are only intended to provide or to transmit contact
pressure shall be adequately protected against rusting.

NOTE 1 Examples of parts providing earthing continuity and parts that are only intended to provide or to transmit
contact pressure are shown in Figure 10.
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NOTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered to be
adequately protected against corrosion, 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
alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact between
copper and aluminium or its alloys.

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
ISO_1463.

27.% The connection between the earthing terminal or earthing contact and earthed-mietal
parfs 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 clurrent derived from a source having a no-load voltage not ‘exceeding 12 V (AC or DC) fand
equlal to 1,5 times rated current of the appliance or 25 Afwhichever is higher, is pagsed
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 béeen 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
curfent and this voltage drop shall not exceed,0,1 . The resistance of the supply cord is|not
included 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.

Compliance is checkedhy-inspection and by the relevant tests.

28 |Screws and connections

28.1 Fixings) the failure of which may impair compliance with this standard, electfical
conpections' and connections providing earthing continuity shall withstand the mechanical
streisses-occurring in normal use.

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as zinc
or aluminium. If they are of insulating material, they shall have a nominal diameter of at least
3 mm and they shall not be used for any electrical connections or connections providing
earthing continuity.

Screws used for electrical connections or for connections providing earthing continuity shall
screw into metal.

Screws shall not be of insulating material if their replacement by a metal screw could impair
supplementary insulation or reinforced insulation. Screws that may be removed when
replacing a supply cord having a type X attachment or when undertaking user maintenance
shall not be of insulating material if their replacement by a metal screw could impair basic
insulation.
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Compliance is checked by inspection and by the following test.

Screws and nuts are tested if they are:

used for electrical connections;

used for connections providing earthing continuity, unless at least two screws or nuts
used;

likely to be tightened:

e during user maintenance;

are

; " . ; " 5 X ¢ e

e during installation.

The screws or nuts are tightened and loosened without jerking:

Scr

10 times for screws in engagement with a thread of insulating material;

5 times for nuts and other screws.

Pws in engagement with a thread of insulating material are completely removed

reinserted each time.

Wh
are

bn testing terminal screws and nuts, a cable or flexible cord’ of the largest cross-secti
h specified in Table 13 is placed in the terminal. It is repositioned before each tightenin

The test is carried out by means of a suitable screwdtiver, spanner or key and by applyir
torque as shown in Table 14.

Col

Umn | is applicable for metal screws without.heads if the screw does not protrude from

hole when tightened.

Col

Col

Umn Il is applicable for:

pther metal screws and for nuts;
screws of insulating materials

e having a hexagonalhead with the dimension across flats exceeding the overall thi
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-co
dimension exceeding the overall thread diameter;

e with a“head having a slot or cross-slots, the length of which exceeds 1,5 times
overall‘thread diameter.

Umn\ll]'is applicable for other screws of insulating material.

and

bnal

ga

the

ead

fher

the
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Table 14 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm

1 1 1
<238 0,2 0,4 0,4
>28 and <30 0,25 0,5 0,5
>3,0 and <32 0,3 0,6 0,5
>3,2 and <3,6 0,4 0,8 0,6
>36 and <4,1 0,7 1,2 0,6
>4,1 and <4,7 0,8 1,8 0,9
>4,7 and <5,3 0,8 2,0 1,0

> 5,3 - 2,5 1,25

No

28.2 Electrical connections and connections providing earthing continuity shall be constru¢ted

hat contact pressure is not transmitted through non-ceranmic insulating material that is ligable

so i
tos
any

This

Corn

28.]
clarn

Thr
con
cutt
inst

Thr
eart

Hamage impairing the further use of the fixings or connections shalboccur.

hrink or to distort unless there is sufficient resiliency inithe 'metallic parts to compensats
possible shrinkage or distortion of the insulating matérial.

30.2.2 is applicable and that carry a current.not exceeding 0,5 A;
30.2.3 is applicable and that carry a curfent not exceeding 0,2 A.

hpliance is checked by inspection.

hp the parts together.

bad-cutting (self-tapping) screws and thread rolling screws shall only be used for elect
hections if they generate a full form standard machine screw thread. However, threg

aller.

hing eontinuity provided it is not necessary to disturb the connection:

n.nermal use;

during user maintenance;
when replacing a supply cord having a type X attachment; or

during installation.

requirement does not apply to electrical connéctions in circuits of appliances for which:

for

B Space-threaded (sheet metal) screws shall only be used for electrical connections if fhey

ical
ad-

ng (self-tapping).screws shall not be used if they are likely to be operated by the usgr or

bad-cutting; thread rolling and space-threaded screws may be used in connections providing

At least two screws shall be used for each connection providing earthing continuity, unless the
screw forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.

28.4 Screws and nuts that make a mechanical connection between different parts of the
appliance shall be secured against loosening by means such as spring washers, lock washers
and crown type locks as part of the screw head, if they also make electrical connections or
connections providing earthing continuity. Sealing compound that softens on heating may also
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be used to provide security against loosening but only for screw connections not subject to
torsion in normal use.

This requirement does not apply to screws in the earthing circuit if at least two screws are used

for t

he connection or if an alternative earthing circuit is provided.

Rivets used for electrical connections or for connections providing earthing continuity shall be
secured against loosening if these connections are subject to torsion in normal use. A rivet
having a non-circular shank or an appropriate notch may be used to secure against loosening
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, creepagedistances and s
insylation are adequate to withstand the electrical stresses to which-the appliance is liabl
be subjected.

Compliance is checked by the requirements and tests of.29.:1 to 29.3 that are carried
sepgrately.

If cqatings are used on printed circuit boards to prote¢t the microenvironment (type 1 protect|

or

micfoenvironment is pollution degree 1 under. type 1 protection. For type 2 protection,
spaping between the conductors before the.protection is applied shall not be less than

valy
ins

NOT
29.1
the
ins

For
sha

If th

to provide basic insulation (type 2 protection), normative Annex J applies.

es as specified in Table 1 of IEC 60664-3:2016. These values apply to functid
Ulation, basic insulation, supplementary insulation as well as reinforced insulation

E The requirements and tests are based*on IEC 60664-1:2007 from which further information can be obta
Clearances shall not be\less than the values specified in Table 16, taking into accq

ilation and functional'insulation, they comply with the impulse voltage test of Clause

appliances intended for use at altitudes exceeding 2 000 m, the clearances in Tablg
| be increased‘according to the altitude correction factor in Table A.2 of IEC 60664-1:2(

e construction is such that the distances could be affected by any of the following:

Histortion;

movément of parts;

olid
e to
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The
the
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ned.

unt

rated impulse voltage for the overvoltage categories of Table 15, unless, for basic

14.

16
07.

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.

The

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.
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Appliances are in overvoltage category Il.

NOTE 1 Informative Annex K gives information regarding overvoltage categories.

Table 15 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\ \
Overvoltage category

<50 330 500 800
> 50 and < 150 800 1500 2 500
>|150 and < 300 1500 2 500 4 000

NOTE The values are based on the assumption that the appliance will not generate higher jovervoltages than
thoge specified. If higher overvoltages are generated, the clearances have to be increased(accordingly.

a8  For multi-phase appliances, the line to neutral or line to earth voltage is used for rated“voltage.

Table 16 — Minimum clearances

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
2 500 1,5
4 000 3,0
6,000 5,5
8000 8,0
10 000 11,0

NOTE If thelirated impulse voltage is not specified in the table, clearances for
intermediate values of Table 16 can be determined by interpolation.

a8 _The-distances specified apply only to clearances in air.

8°{"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.

For tracks of printed circuit boards, this value is reduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

Compliance is checked by inspection and by measurement.

Parts, such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce clearances when making the measurement. The force is:

— 2 N, for bare conductors;

— 30 N, for accessible surfaces.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 EXV © |IEC 2024 - 141 -

The force is applied by means of test probe B of IEC 61032. Apertures are assumed to be
covered by a piece of flat metal.

NOTE 2 The way in which clearances are measured is specified in IEC 60664-1:2007.

NOTE 3 The procedure for assessing clearances is given in informative Annex L.

29.1.1 The clearances of basic insulation shall be sufficient to withstand the overvoltages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

Theleclearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 [mm
if the microenvironment is pollution degree 1.

Lacfuered 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 specifiefl in
Table 16.

Compliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall bey'not less than those specified in
Table 16, using the next higher step for rated impulsexoltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermed|iate
conguctive part between the basic insulation.and supplementary insulation, clearances
are|measured between live parts and the accessible surface, and the insulation system is
tredted as reinforced insulation as shownjin Figure 11.

29.1.4 The clearances for functional insulation are the largest values determined from

— [rable 16 based on the rated impulse voltage;

— [rable F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
bxpected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exéeed 30 kHz;

— [lause 4 of IEC.60664-4:2005 based on the steady-state voltage or recurring peak volage
bxpected to oceur across it, if the frequency of the steady-state voltage or recurring peak
voltage exceeds 30 kHz.

If the values_of Table 16 are largest, the impulse voltage test of Clause 14 may be applied
instead unless the microenvironment is pollution degree 3 or the construction is such that|the
distpnces could be affected by wear, by distortion, by movement of the parts or during assempbly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lacquered conductors of windings are considered to be bare conductors. However, clearances
at crossover points are not measured.

The clearance between surfaces of PTC heating elements may be reduced to 1 mm.

Compliance is checked by measurement and by a test if necessary.
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29.1.5 For appliances having higher working voltages than rated voltage, for example on
the secondary side of a step-up transformer, or if there is a resonant voltage, the clearances
for basic insulation are the largest values determined from:

— Table 16 based on the rated impulse voltage;

— Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage

expected to occur across it, if the frequency of the steady-state voltage or recurring p

voltage does not exceed 30 kHz;

— Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak volt

If
IEC]
ins

If

IEC
spe
ins

If th
the
ins

If th
bet
sec

rated impulse voltage as a reference.

For
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Compliance is checked by measurement.

29.2 Appliances shalltbe’ constructed so that creepage distances are not less than th
ropriate for the working voltage, taking into account the material group and the pollution

app
deg

NOTE 1 The working voltage for parts connected to the neutral is the same as for parts connected to the ling

this

Poll

expected to occur across it, if the frequency of the steady-state voltage or recurring p

eak

age
eak

Voltage exceeds oU KHZ.

he clearances applied for basic insulation are selected from Tablg F.7a
60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplement
Ilation shall be not less than those specified for basic insulation.

he clearances applied for basic insulation are selected from " Table F.7a
60664-1:2007, then the clearances of reinforced insulation shall |be dimensioned

Ilation.

clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2(

Ilation.

e secondary winding of a step-down transformer,is/earthed, or if there is an earthed scr
veen the primary and secondary windings, ‘clearances of basic insulation on
bndary side shall be not less than those specified in Table 16, using the next lower steq

circuits supplied with a voltage lowér than rated voltage, for example on the secong

Ch is used as the rated voltage-in Table 15.

ree.

s the working voltage for basic insulation.

ution_degree 2 applies unless:

of
ary

of
as

Cified in Table F.7a to withstand 160 % of the withstand voltage required for basic

05,

the clearances of reinforced insulation shall be twice the value required for basic

een
the
for

ary

of a transformer, clearances of functional insulation are based on the working voltage,

ose

and

precautions have Deen taken to protect the insulation, in which case pollution degre
applies;

— the insulation is subjected to conductive pollution, in which case pollution degree 3 appl

NOTE 2 An explanation of pollution degree is given in informative Annex M.

e 1

ies.

The microenvironment is pollution degree 3 unless the insulation is enclosed or located so that

it is

unlikely to be exposed to pollution during normal use of the appliance.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distances are measured is specified in IEC 60664-1:2007.
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Parts such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce creepage distances when making the measurement. The force is:

— 2 N, for bare conductors;

— 30N, for accessible surfaces.

The

force is applied by means of test probe B of IEC 61032.

The
as ¢

The
IEC]
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NOT]

In @ double insulation system, the working ‘voltage for both the basic insulation

sup
ins
ins

29.7
Tab
the
vall

Exc

relationship between the material group and the comparative tracking index (CTI) \vall
jiven in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

material group I: 600 < CTI;

material group Il: 400 < CTI < 600;
material group llla: 175 < CTI < 400;
material group Illb: 100 < CTIl < 175.

se CTIl values are obtained in accordance with (~lEC 60112:2003 inclu
60112:2003/AMD1:2009 using solution A. If the CTI valug of the material is unknow
Df tracking index (PTI) test in accordance with normative"\Annex N is carried out at the
es specified, in order to establish the material group.

E 4 The procedure for assessing creepage distances is given in informative Annex L.

plementary insulation is taken as the working voltage across the complete dod

Wlation and supplementary insulation:

2.1 Creepage distances of basic insulation shall not be less than those specifie
le 17. However, if the working.oltage is periodic and has a frequency that exceeds 30 K

es shall be used instead ifithey exceed the values in Table 17.

ept for pollution degree 1, if the test of Clause 14 has been used to check a partic

Jes,

ing
n, a
CTI

and
Ible

Ulation system. It is not divided accordingdo thickness and dielectric constants of the basic

d in
Hz,

creepage distances shall~also be determined from Table 2 of IEC 60664-4:2005. These

ular

clearance, the corfesponding creepage distance shall not be less than the minimpum

dim

ension specified for the clearance of Table 16.
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Table 17 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
\ mm
Pollution degree
1 2 3
Material group Material group
| 1 Ila/lllb | 1 a/lllb 2
<50 048 06 0-85 4.2 15 4.7 1
125 0,28 0,75 1,05 1,5 1,9 2,1 274
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 6,3 711 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 1650 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 2250 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
3 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NOTE 1 Lacquered conductors of windings are considered to be bare conductors, but creepage distances| for
baslic insulation in other than a double insulation construction need not be greater than the associated clearahce
spefified in Table 16 taking into\account 29.1.1.
NOTE 2 For glass, ceramies*and other inorganic insulating materials that do not track, creepage distances need
not|be greater than the associated clearance.
NOTE 3 Except for circuits on the secondary side of an isolating transformer, the working voltage is considgred
to be not less than\the rated voltage of the appliance.
NOTE 4 FEor*working voltages > 50 V and < 630 V, if the voltage is not specified in the table, the valuef of
creppageé distances can be found by interpolation.
a8 Material group Illb is allowed if the working voltage does not exceed 50 V.

Compliance is checked by measurement.

29.2.2 Creepage distances of supplementary insulation shall be at least those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.

Compliance is checked by measurement.

29.2.3 Creepage distances of reinforced insulation shall be at least double those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.
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Compliance is checked by measurement.

29.2.4 Creepage distances of functional insulation shall be not less than those specified
in Table 18. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005.
These values shall be used instead if they exceed the values in Table 18.

The creepage distances may be reduced if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Table 18 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb I 1 la/lip ®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 14 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ¢ 0,75 1,6 2,2 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6,300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>'8°000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0

NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need not be
greater than the associated clearance for working voltages less than 250 V and for pollution degrees 1 and 2.
However, the creepage distances between terminations are those specified in the table.

NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances need
not be greater than the associated clearance.

NOTE 3 For working voltages > 10 V and <630 V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the val

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.

ues

Compliance is checked by measurement.

29.3 Supplementary insulation and reinforced insulation shall have adequate thickn
or have a sufficient number of layers, to withstand the electrical stresses that can be expeq

duri

This requirement does not apply to the sheath of a visibly glowing heating elem
inagcessible to test probe 41 of IEC 61032.

Corn

29.]

29.1
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matf]

29.]
tem|
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ng the use of the appliance.

hpliance is checked:

py measurement, in accordance with 29.3.1, or

bne separate layer, other than natural mica or similar flaky material, or

for insulation, other than single layer internal wiring(insulation, by an assessment of]
fthermal quality of the material combined with an glectric strength test, in accordance
P9.3.3 and for accessible parts of reinforced-insulation consisting of a single layen
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of'the material according to 29.3.3 combined
an electric strength test in accordance'with 23.5, for each single layer internal wi
fnsulation touching each other, or

ns specified in Subclause 6.3 of {EC 60664-4:2005 for insulation that is subjected to
periodic voltage having a frequency that exceeds 30 kHz.
8.1 The thickness of the insulation shall be at least:

1 mm for supplementary insulation;
P mm for reinforcedyinsulation.
8.2 Each layern of material shall withstand the electric strength test of 16.3

plementary ‘insulation. Supplementary insulation shall consist of at least 2 layer
erial and feinforced insulation of at least 3 layers.

8.3 ("The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h
berature of 50 K in excess of the maximum temperature rise measured during the tes
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by an electric strength test in accordance with 29.3.2, if the(insulation consists of more than

the
with
by

with
ring

any

for
5 of

ht a
t of

jon 10 At tho nnd Af thao narind thao incylatinn jo athinntad 0 thn alactric ctranath o
oS C—v— e e o—tHEC PO eSOt O TS SU o e ete 6ot e et St e Gt

t of

3 J| Gt—tC

16.3 at the conditioning temperature and also after it has cooled down to room temperature.

If the temperature rise of the insulation measured during the tests of Clause 19 does not exceed

the

value specified in Table 3, the test of IEC 60068-2-2 is not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.
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Table 19 — Minimum thickness for accessible parts
of reinforced insulation consisting of a single layer

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
v mm

Overvoltage category

) n i

<50 0,01 0,04 0,1

50 and <150 0,1 0,3 0,6
150 and <300 0,3 0,6 1,2

NOT

IEC p0664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through.a,possible hole i

cong

30

30.1

including connections, and parts of thermoplastic material prayiding supplementary insula

orr
the

This

Corn
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The
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tem

E The values in Table 19 cover clearances through a possible hole in the insulation’/ and align

idered relevant because it is only stressed when the second electrode (human body) is present.

Resistance to heat and fire

pinforced insulation shall be sufficiently resistant to heat'if their deterioration could ¢
appliance to fail to comply with this standard.

requirement does not apply to:

[he insulation or sheath of flexible cords or‘internal wiring;
those parts of coil formers that do not sdpport or retain terminals in position;
parts of ceramic material.

hpliance is checked by subjecting the relevant part to the ball pressure test
60695-10-2.

test is carried out at a_temperature of 40 °C + 2 °C plus the maximum temperature
brmined during the test.of Clause 11, but it shall be at least:
75 °C + 2 °C, for'external parts;
125 °C + 2 2Cyfor parts supporting live parts.

ever, for parts of thermoplastic material providing supplementary insulation or reinfor

Ulation, the test is carried out at a temperature of 25 °C +2 °C plus the maxin
pefrature rise determined during the tests of Clause 19, if this is higher. The tempera

External parts of non-metallic material, parts of insulating material supporting live pjrts

with
5 not

ion
use

of

rise

ced
num
fure

rise

s ‘ebtained during the tests of 19.4 and 19.5 are not taken into account provided that

the

test is terminated by the operation of a non-self-resetting protective device and it is

nec

essary to remove a cover or use a tool to reset it.

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.

30.2 Parts of non-metallic material shall be resistant to ignition and spread of fire.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located within
3 mm of each other is unlikely to propagate flames that originate inside the appliance by
propagating flames from one insignificant part to another.
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

— for induction wok elements, grills and griddles that do not incorporate a timer, 30.2.2 is
applicable;

— for other appliances, 30.2.3 is applicable.

For|parts of the appliance that are connected to the supply mains during the charging peniod,
30.2.3 applies.

For|the base material of printed circuit boards, compliance is checked by the test of 30.2.4

The tests are carried out on parts of non-metallic material that have beeh removed from|the
appliance. When the glow-wire test is carried out, the parts are placedyin the same orientaftion
as they would be in normal use.

NOTE 1 For parts that have been removed, it is the intention that IEC 60695-2-11:2014, 4.3.c) applies, which s{ates
"remjove the part under examination in its entirety and test it separately’.

Thelse tests are not carried out on the insulation of wires.

NOTE 2 The selection and sequence of tests for resistance| to fire are shown in Figure O.2 to Figure O}4 of
informative Annex O.

30.2.1 Parts of non-metallic material.‘Care subjected to the glow-wire test| of
IEC| 60695-2-11:2014, which is carried out'at 550 °C. However, the glow-wire test is not caryied
outlon parts of material classified as having a glow-wire flammability index (GWFI) according
to IEC 60695-2-12 of at least 550 °C.

If tHe glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part then the test sample shall have a thickness equal to the neafest
preferred value specified indEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test is(also not carried out on parts of material classified at least HB40 accordling
to IEC 60695-11-1Q provided that the test sample used for the classification was no thicker than
the lrelevant part.of the appliance.

Parts for which the glow-wire test cannot be carried out, such as those made of soft or foamy
maferial, shall meet the requirements specified in ISO 9772 for material classified HBF, the test
sample used for the classification being no thicker than the relevant part of the appliance.

30.2.2 For appliances that are operated while attended, parts of non-metallic material
supporting current-carrying connections, such as switch contacts and similar contacts in other
components and parts of non-metallic material within a distance of 3 mm of such connections
are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.
The test severity is:

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,
— 650 °C, for other connections.
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Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least:

— B50 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These parts
shall:

— [Fomprise material having a glow-wire flammability index (GWFI) of at:least 750 °C} or
650 °C as appropriate; or

— pomply with the needle-flame test (NFT) of normative Annex E; or,
— Fomprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided thaflthe
fest sample used for the classification was no thicker than the relevant part of the appliance.

If tHe glow-wire flammability index (GWFI) is not available for’a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the neafest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test of IEC 60695-2-11:2014 is not.applicable to:

— hand-held appliances;
— ppliances that have to be kept switched on by hand or foot;
— ppliances that are continuously loaded by hand;

— parts supporting welded connections and parts within a distance of 3 mm of tHese
connections;

— parts supporting connections in low-power circuits described in 19.11.1 and parts withjn a
distance of 3 mm of these connections;

— poldered connectians.on printed circuit boards and parts within a distance of 3 mm of these
connections;

— rponnections on~small components on printed circuit boards, such as diodes, transisfors,
resistors, iaductors, integrated circuits and capacitors not directly connected to the supply
mains, and.parts within a distance of 3 mm of these connections.

NOT[E Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annek O.

30.2.3.Y Appliances that are operated while unattended are tested as specified in 30.2.3.1 |and
30.2.3.2. However, the tests are not applicable to:

— parts supporting welded connections and parts within a distance of 3 mm of these
connections;

— parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

— soldered connections on printed circuit boards and parts within a distance of 3 mm of these
connections;

— connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.
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30.2.3.1 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, that carry a current exceeding 0,2 A during normal
operation, and parts of non-metallic material, other than small parts, within a distance of 3 mm
of such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014 with a test
severity of 850 °C.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-wire
appfifedto the interposed shielding material witit the shieldea material im place and not airgctly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °C-j$»not caryied
outlon parts of material classified as having a glow-wire flammability index (GWF1) of at I¢ast
850 °C according to IEC 60695-2-12.

If tHe glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thicknes§s equal to the neafest
preferred value specified in IEC 60695-2-12 that is no thicker than(the relevant part.

30.2.3.2 Parts of non-metallic material supporting connections, such as switch contacts jand
simflar contacts in other components and parts of non-metallic material within a distance of
3 mim of such connections are subjected to the glow-wire(test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the partin the vicinity of the connection.

The test severity is:

— 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;
— p50 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection,| but
is |shielded from the connection by a different material, the glow-wire test| of
IEC| 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-ire

applied to the interposed shielding material with the shielded material in place and not dirgctly
to the shielded material.

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is|not
carfiied out on parts of material fulfilling both or either of the following classifications:

— |p glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;
e 775 °C, for connections that carry a current exceeding 0,2 A during normal operation;
e\ 675 °C, for other connections.

— a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;

e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.
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The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

Ac

nontmetallic parts that encroach within the envelope of a vertical cylinder having a diamete

20
the

mefallic material within a distance of 3 mm of such connections if these parts.are those:

NOTE An example of the placement of the vertical cylinder is shown in Figure 12.

However, the consequential needle-flame test is not carried out on non-metallic parts, inclu
small parts, within the cylinder that are parts:

There shall be no battery in the area of the vertical cylinder used for the consequential neg
flame<test, unless the battery is shielded by a barrier that meets the needle flame tes

nor

comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or

675 °C as appropriate; or

comprise material having a glow-wire flammability index (GWFI) of at least 750 °C or 650 °C

as appropriate; or
comply with the needle-flame test (NFT) of normative Annex E; or
comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that

the

est sample used for the classification was no thicker than the relevant part of the appliance.

bnsequential needle-flame test (NFT) in accordance with normative Annex E is applie

mm and a height of 50 mm, placed above the centre of the connection zone afid on to
non-metallic parts that are supporting current-carrying connections, and parts of n

that withstood the glow-wire test of IEC 60695-2-11:2014 with a test'severity of 750 °
650 °C as appropriate, but that during the test produce a flame that‘persists for longer f
P s; or

that comprised material having a glow-wire flammability index{(GWFI) of at least 750 °Q
650 °C as appropriate; or

small parts, that comprised material having a glow-wire flammability index (GWFI) d
east 750 °C, or 650 °C as appropriate; or

Emall parts for which the needle-flame test (NFT) of normative Annex E was applied; @

mall parts for which a material classification.of V-0 or V-1 was applied.

having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as appropri
Dr

comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided thaf
fest sample used for the-classification was no thicker than the relevant part of the applia
Or

shielded by a flame barrier that meets the needle-flame test (NFT) of normative Annex
fthat comprises ‘material classified as V-0 or V-1 according to IEC 60695-11-10 provided
the test sample used for the classification was no thicker than the relevant part of
appliance.
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IEC 60695-11-10, provided that the test sample used for the classification was no thicker than

the

relevant part of the appliance.

30.2.4 The base material of printed circuit boards is subjected to the needle-flame test (NFT)
of normative Annex E. The flame is applied to the edge of the board where the heat sink effect
is lowest when the board is positioned as in normal use.

NOTE The test can be carried out on a printed circuit board on which components are mounted. However, ignition

of a

component is disregarded.

The needle-flame test (NFT) of normative Annex E is not carried out on:

printed circuit boards of low-power circuits described in 19.11.1;
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— the printed circuit boards in:

e a metal enclosure that confines flames or burning droplets;
e hand-held appliances;
e appliances that have to be kept switched on by hand or foot;

e appliances that are continuously loaded by hand.

024

— a base material classified as V-0 according to IEC 60695-11-10 or VTM-0 according to
ISO 9773, provided that the test sample used for the classification was no thicker than the
printed circuit board.

31
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32.1
thei

Resistance to rusting

ous parts, the rusting of which might cause the appliance to fail to comply with this stand
| be adequately protected against rusting.

bss otherwise specified in the relevant part 2, the appliance is deemed/to comply with
lirement without testing.

ovens intended for use on board ships compliance is checked by the salt mist test K|
60068-2-52:2017,

for open deck use, test method 1 is applicable;
for dayrooms use, test method 2 is applicable.

coatings of metal parts are prepared for the test as follows:

b scratches are made at least 5 mm apart and at least 5 mm from the edges of the rele
s to be tested.

test pin of 21.2 is used for the test.(The pin is held at an angle of 80° to 85° to the horizo
loaded so that the force exerted to its axes is 10 N £ 0,5 N. The scratches are made
wing the pin along the surface<at a speed of approximately 20 mm/s.

r the test, the appliance shall not have deteriorated to such an extent that compliance
standard, in particular with Clause 8 and Clause 27, is impaired. The coating shall no
en and shall not hale detached from the metal surface.

Radiation;.toxicity and similar hazards

Appliances shall not emit harmful radiation or present a toxic or similar hazard du
I operation in normal use.

ard,

~
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Unless otherwise specified in the relevant part 2, the appliance is deemed to comply with the
requirement without testing.

32.2 Appliances shall not present an optical radiation hazard due to their operation in normal
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.

Radiation assessment is performed at or recalculated to 200 mm distance or at the fixed use
distance indicated in the instructions for use, following the measurement procedure described
in [IEC 62471:2006.
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If a lamp or lamp system is intended to illuminate objects, it shall be assessed at the GLS
assessment distance which produces a luminance of 500 lux as described in IEC 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.

32.101 Pyrolytic self-cleaning ovens shall be constructed so that carbon monoxide is not
dis(‘hnrgpd in hazardous quantities dllring r‘lnnning

Compliance is checked by the following test.

Twite the quantity of the mixture specified in 22.110 is spread evenly over the~interior of|the
oven, including the door. The oven is supplied at rated voltage and operated for 3 h in|the
conyentional heating mode at the maximum setting of the thermostat. If a conventional healting
modle is not available, then the forced air heating mode is used.

The oven is then allowed to cool to room temperature and placedin a closed test room haying
a vplume of 20 m3 to 25 m3, in which the air is circulated by adow-speed fan. The ovep is
ope€frated under cleaning conditions and the concentration of carbon monoxide is measured|1 m
aboyve the centre of the floor.

The concentration of carbon monoxide shall not exceed 0,015 %.

If the oven incorporates a heating element intended to eliminate smoke, the test is repteed
with this heating element disconnected, unless-the cleaning process can only be perforined
whean the heating element is in circuit.

If compliance relies on the operation.of-an electronic circuit to calculate the concentration of
the [carbon monoxide, the test is repeated with the fault conditions in a) to g) of 19.11.2 apglied
one| at a time to the electronic circuit.

If the electric circuit is programmable, the software shall contain measures to control|the
faulf/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.
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IEC

Key
C (dircuit of Figure 4 of IEC 60990:2016

N

dccessible part
inaccessible metal part
hasic insulation
qupplementary insulation

double insulation

o A WON

inforced insulation
F:[l

igure 1 — Circuit diagram for leakage current measurement at operating temperature
for|single-phase connection of class’ll appliances and for parts of class Il constructjon
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001 [

I O IEC
Key

C dircuit of Figure 4 of IEC 60990:2016

NOTEE Forclass 0l appliances and class | appliances, C can be replaced by-a low impedance ammeter responding
to the rated frequency of the appliance.

Figure 2 — Circuit diagram for leakage current measurement at operating temperatufre
for single-phase connection of othér than class Il appliances
or parts of class Il construction
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k=

[l

b

IEC

Key Connections and supplies

C [circuit of Figure 4 of IEC 60990:2016 L;, L,,(E5, N supply voltage with neutral

1 |accessible part PE protective earth conductor

2 |inaccessible metal part Z IT system neutral to earth high impedance
3 |basic insulation

4 |supplementary insulation

5 |double insulation

NOTE |If the test laboratory, is supplied from a TN or TT distribution system, then Z will be zero. Consequgntly,
alwalys connecting "C" to the.neutral conductor will ensure reproducibility of the test result regardless of the type of
distr|bution system (TN, TT)or IT) used by the test laboratory and will cover the most onerous condition likely fo be
encduntered during normal use of the appliance.

Figure 3 — Circuit diagram for leakage current measurement at operating temperatuye
for threeéphase with neutral class Il appliances and for parts of class Il constructign
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PE
] .
L,
L, @
IEC
y Connections.and supplies
circuit of Figure 4 of IEC 60990:2016 L,, L,, Ly, NSupply voltage with neutral
accessible part PE praotective earth conductor
basic insulation Z «lT system neutral to earth high impedance

NOTE 1 For class 0l appliances and class | appliances, C can be replaced by a low impedance amneter

resp

bnding to the rated frequency of the appliance.

NOTIE 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Consequgntly,
alwalys connecting "C" to the neutrahconductor will ensure reproducibility of the test result regardless of the ty

distr

encduntered during normal use’of the appliance.

Fi
fo

gure 4 — Circuit(diagram for leakage current measurement at operating temperatu
r three-phase ‘with neutral appliances other than those of class Il or parts of clas
construction

e of

bution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely fo be

e
I
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IEC IEC

a) Example of a small part b) Example of a small part
L AN
( ) i

c) Example of a part that is not a small part

IEC

Key
S durface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm.in’ diameter respectively.

Figure 5 — Small part

° IEC

D is ja point farthestfrom the supply source where the maximum power delivered to external load exceeds 15 V.

A and B are points closest to the supply source where the maximum power delivered to external load does not exgeed
15 . These.are low-power points.

PointssAvand 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

Key

A
B
C

insulating material
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IEC

spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

loop

Figure 7 — Test finger nail
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Dimensions in millimetres

Key
g
g

q

@@ M m O O W »

xis of oscillation
scillating frame
ounterweight

ample

djustable carrier plate

djustable.bracket

Ipad

Ei 8 Flexi | |
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ACCEPTABLE CONSTRUCTIONS

IEC IEC

IEC IEC

Conpstruction showing part of appliance of insulating Construction showing one of the clamping member§ is
majerial and so shaped that it obviously forms part of a fixed to the appliance
cord clamp.

NQTE 1 Clamping screws can screw into’threaded holes in the appliance or pass through holes where they pre
sedured by nuts.

UNACCEPTABLE CONSTRUCTIONS

7 SN\
1 % % .

IEC IEC

Construction showing no part securely fixed to the appliance

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

Figure 9 — Constructions of cord anchorages
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IEC

Key
1 dart providing earthing continuity

2 pgart providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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[TTT1
—_—

Key

N

dccessible unearthed metal part

N /2
— K
3 —A
\: 4
H D
H I
H °F
I:I Air
Solid insulation i

ning
side

2 gnclosure
3 dccessible earthed metal part
4 ipaccessible unearthed metal part
The live parts L, and L, are separated from_gach other and partially surrounded by a plastic enclosure conta
apertures, partially by air and are in contact'with solid insulation. A piece of inaccessible metal is incorporated ir
the gonstruction. There are two metal.covers, one of which is earthed.
Type-ofinsulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforeed-insulation ik
L,J
L,l
L,C
NOTE If the clearances L,D or L,F meet the clearance requirements for reinforced insulation, the clearances

DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

- 164 — IEC 60335-2-6:2024 EXV © IEC 2024

D
B— |
C\
[ [
LY
'A|
D
B—0 |
C\
| |
LY
A IEC

Key
A donnection zone

B nron-metallic material
C rlon-metallic material

D nron-metallic material

NOTE 1 The placement of the cylinder is_ shown with respect to example 1 in Figure O.5.

NOTE 2 If C flames for longer than 2.6.during the glow-wire test, then the cylinder is assumed to be located alt the
uppgr boundary of C. Consequently parts B and D are subjected to the needle-flame test.

If B flames for longer than 2 s-during the glow-wire test, then the cylinder is assumed to be located on top pf B.
Congequently, D is subjected\to the needle-flame test.

NOTIE 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C flame

for Ignger than 2 s during the glow-wire test, the material used for B or C that is within the cylinder, representdd by
D, is| also subjecte@to'the needle-flame test.

Figure 12 — Example of the placement of the cylinder
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Dimensions in millimetres

+0,1
31,7 0

+0,1

284 0

+0,1

571 0

A%

| 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,1qT, low temperature range
T,19 T, standard temperature range
T,19 7T, high temperature range
OR(Q operating region (current)
lema maximum charging current
IR charging current
OR operating region (voltage)
mal upper limit charging voltage
Vv, charging voltage
Teel cell surface temperature
Figure 14:=Example of a specified operating region
of a lithium-ion cell during charging
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Dimensions in millimetres

Y2
Q
Y
/ S
A
IEC
Diameter of Approximate dimension
cooking zone
a b c
mm mm mm mm
<110 110 140 8
> 110 <145 145 140 8
> 145 <180 180 140 9
> 180 <220 220 120 10
>220 < 300 300 100 10

The maximum concavity of the base of the vessel is to be not more than 0,05 mm. The base of the vessel is npt to
be cpnvex.

Figure 101 — Vessel for testing hob elements

A
Y

IEC

Key
A Wwall thickness, 2mm = 0,5 mm

C maximum.gconcavity

d diameten of the flat area of the base

thickness of base:

d <145 mm, 2 mm = 0,5 mm
d =145 mm to 240 mm, 3 mm £ 0,5 mm

d >240 mm, 5 mm £ 0,5 mm

The vessel is made of low carbon steel having a maximum carbon content of 0,08 %. It is cylindrical without metallic
handles or protrusions. The diameter of the flat area of the base of the vessel is to be at least the diameter of the
cooking zone. The maximum concavity of the base of the vessel is 0,006 d. The base of the vessel is not to be
convex.

Figure 102 — Vessel for testing induction hob elements
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Dimensions in millimetres

Key

o 0 o >
Q

A
( N
| D

: C

| I |

| s |
________________ ©
______________ °© Y I 2 Aoie=====17—1}
I R — ‘8 y —_ ] ’______ -

| 8 !

| | .

| |

; Y 0

o _|20-1 ]

85 0

bad, mass approximately 4,5-kg
xing screw
xis of load

xis of fixing screw

Figure 103 — Load for testing rotating spits
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IEC

Key
ddhesive

thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K
andle arrangement permitting a contact force of 4 N + 1 N

golycarbonate tube: inside diameter 3 mm, outside diameter 5 mm

S

flat tinned copper disc: 5 mm diameter, 0,5 mm thick with flat contact face

Figure 104 — Probe for measuring surface temperatures

A

. —

IEC

Key
A ork surface

B qven

Figure 105 — Arrangement of work surface for spillage test on built-in ovens
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Dimensions in millimetres

45°
30° B 80 _
4
AN B
‘/
A
A\
C
)/
IEC

Key
A Hottle cap hole position
B gdge of work surface

C ffont of oven

Figure 108 — Bottle.position for the spillage test

A /B
C/

IEC

A dopper.or brass disc: 15 mm diameter, 1 mm thick
B thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K

C thermal conductive grease / heat conductive paste

Figure 109 — Probe for measuring temperatures inside empty vessels


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

-172 - IEC 60335-2-6:2024 EXV © IEC 2024

Key

T Q

2 d

@
|
i
|
|
|
I N R
|
|
|
|
|
|

rea of the control

mitative marking of the cooking area

uter contour of hob surface

entered position

ecentered position

EC

Figure 110 — Indication for decentring vessels
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Annex A
(informative)

Routine tests

Overview

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a
production variation that could impair safety. They are normally carried out on the complete

appliance after assembly but the manufacturer may perform the tests at an appropriate stage

duri

Con
test]

The
equ

The
mar

ng production, provided that later manufacturing processes do not affect the results.

s during their manufacture.

manufacturer may use a different routine test procedure provided thatjthe level of safe
ivalent to that provided by the tests specified in this annex.

se tests are the minimum considered necessary to cover essential safety aspects. It is

hponents are not subjected to these tests if they have been previously subjected to routine

y is

the

ufacturer’s responsibility to decide if additional routine tests are necessary. It may be

det¢rmined from engineering considerations that some of/the tests are impracticablg or

inaf

If a
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propriate and therefore need not be carried out.

product fails any of the tests, it is to be retested @fter rework or adjustment.

Earth continuity test

or DC), is passed between each of’the accessible earthed metal parts and for:

class 0l appliances, and for.class I appliances intended to be permanently connecte
fixed wiring, the earthing terminal;

pther class | appliances:
e the earthing pin.or earthing contact of the plug;

e the earthing pin*of the appliance inlet.
voltage drapvis measured and the resistance is calculated and shall not exceed for:

appliances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply co
bthef appliances, 0,1 Q.

Thé

duration of the current flow is that rpquirpd to enable the \/nlfzgn drnp to_he measured.

rrent of at least 10 A, derived from a\source having a no-load voltage not exceeding 12 V

d to

d:

A3

Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and

the

points of application are shown in Table A.1.
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Table A.1 — Test voltages
Test voltage
2
Points of application Class 0 ap;?llances, Class 0l applla.nces, Class | Class lll appliances
appliances and Class Il appliances
Rated voltage
<150V > 150 V
Between live parts and
acgessible-metalparts
separated from live parts
by
* Rasic insulation only 800 1000 400
* double or reinforced 2 000 2 500 #~
ipsulation & °
@ |This test is not applicable for class 0 appliances.
b |For class 0l appliances and class | appliances, this test need not be carried~out on parts of clas$ Il
construction if the test is considered to be inappropriate.
It may be necessary for the appliance to be in operation during-the test to ensure that the Jtest

voltage is applied to all relevant insulation, for example, heatinig elements controlled by a r¢

Instead of being subjected to an AC voltage, the instilation may be subjected to a DC volf

of

congidered to be a DC voltage.

No

exceeds 5 mA. However, this limit may be”increased up to 30 mA for appliances with a
leakage current.

Th

curfent exceeds the limit. The-high voltage transformer should be capable of maintaining
spegified voltage at the limiting current.

A.4 Functional test

Th

incqrrect conhection or adjustment of components has safety implications.

NO
swi

1,5 times the value shown in the table. An AColtage having a frequency up to 5 H

€ circuit used for the test shotld incorporate a current sensing device that trips when

€ correct funetioning of an appliance is checked by inspection or by an appropriate test if

TE LExamples are verification of the correct direction of motor rotation and the appropriate operation of inte
t¢hés” This does not require testing of thermal controls or protective devices.

lay.

age
7 is

breakdown shall occur. Breakdown is asstimed to occur when the current in the test cifcuit

nigh

the
the

the

lock
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

The following modifications to this standard are applicable to:

— battery-operated appliances and remote controls employing non-rechargeable batteries

The
that

of this standard are identified by adding the Annex letter with the numbering starting at 1.

NOT
conj

NOT

An o
NOT|

metd
requ

3

B.3

B.3
nor
bat

(primary batteries):

pbattery-operated appliances and remote controls employing batteries that
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.

clause numbers in this Annex refer to the clause numbers in the main part of this stang
are modified or not applicable. Clauses that are additional to the clausg€s ‘in the main

E 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See_Figure B.1 e). When usd
inction with the word charger, battery is not a defined term so is not bolded;

E 2 When supplied in parts, the complete appliance is the detachable power supply part:

blus the part of the appliance containing the battery and the battefy charging circuitry (Figure B.1 b);

ith the battery charging circuitry plus the part of the appliancg’ containing the battery (see Figure B.1 ¢ an
br

ith the battery charging circuitry plus the separable battery and the part of the appliance performing
ntended function (see Figure B.1 f).

verview on the different configurations is given in Figure B.1.

E 3 As the requirements in this annex are_based on battery systems that use lithium-ion chemistry,
l-ion and newer chemistries can have characteristics and performance not fully contemplated by t
rements or those of the referenced battery-standard.

Terms and definitions

1 Definitions relating-to physical characteristics

1.1
mal operation
ery-operated appliances are operated under the following conditions:

for appliances operated with detachable batteries or separable batteries that
Hisconnected from the appliance for charging purposes, the appliance is operated to perf]
ts intended function with a battery that is fully charged. The battery being the mode

are

ard
part

din

d d);

the

ther
hese

are
orm
| or

lype’reference of the battery provided or indicated in the instructions;

— for appliances operated with integral batteries or separable batteries not disconnected
from the appliance for charging purposes, and that cannot perform their intended function
while the batteries are being charged, the appliance is operated to perform its intended
function with a battery that is fully charged;

— for appliances operated with batteries that are replaceable, including integral batteries
that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper
limit short circuit current capacity /. (high) as indicated in Table B.1.

Note

1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests

5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

5.8/1 This subclause is not applicable.
5.8)J2 This subclause is not applicable.
5.8)3 This subclause is not applicable.
5.8/4 This subclause is not applicable.

B.5|1 Before starting a test requiring a battery that is fully charged,“the battery shall be fully
chdrged and then shall be disconnected from the charging souree and allowed to rest fgr at
leagt 2 h but no more than 6 h.

B.5|2 Whenever a rated voltage is specified, a battery'that is fully charged shall be used.

For|battery-operated appliances, where the supply terminals for the connection of the battery
have no indication of polarity, the more unfavourable polarity shall be applied unless sug¢h a
conhection is unlikely to occur due to the constriction of the appliance.

B.5|3 Where it is specified in the requirements that the battery provided with or intended for
the lappliance may be replaced with an(artificial source, that source shall consist of a DC pgwer
supply or a specially constructed “battery, the output of each having the characterigtics
desgribed in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type % A A Ah©
0 o 0 (Informative)
*10 % +0 % +25 % IEC
-259% 0% References ®
Fully- 05x] of | 20x1 _of | 300 % of capacity of
N L charged ’ s¢ . s¢ battery provided
Il bl battery battery oattery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
XZ Z\;’e“‘ha’geab’e 1,5 3 10 0,5 LRO3
Nop-rechargeable AAY | 1,5 5 15 1,0 DR6
Noh-rechargeable CY 1,5 5 15 3,0 LR14
Noh-rechargeable DY 1,5 6 20 10 LR20
'I;’I‘_f,;;r ‘;gh\f)r geable 9,0 0,6 6 0,5 6LR61
. 200 % of capacity of
0,5x1__of | 2,0x1__ of .
Noh-rechargeable gg:;ér;al sc © sc © battery provided )
(other) volta g battery battery measured at 1 A and
g provided provided 0,9 V/cell cut-off

NO[TE 1 I, limits are specified for those batteries likely to e, veplaced with others of the same type buf of
difflering performance.

NOTE 2 The specified Ah values are based upon neminal 1 A discharge current with a 0,9 V/cell endtof-
dispharge voltage except for PP3 (9 V), which is based upon 0,1 A discharge current with a 0,9 V/cell end}of-
distharge voltage.

NOITE 3 As used in this table, "provided" means'either the battery that is provided with the appliance or, if jnot
provided, the battery that is intended or spegified to be used with the appliance.

@ |The short circuit current is measured\after 1 s = 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be taken
to ensure that self-heating of the\tesistance is managed to minimize the variability on the current during [the
tests.

b |References are taken from IEC 60086-1.

¢ |If the measured capacity.is less than 50 % of the capacity specified by the battery manufacturer, calculalion
of minimum capacity \shall be based on the capacity specified by the battery manufacturer instead of
measurement.

The non-rechargeable types specified are for alkaline types only.

6 |Classification

6.1 Battery-operated appliances without a supply connection or a functional earth

connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

Compliance is checked by inspection and the relevant tests.
7 Marking and instructions

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:
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— name, trade mark or identification mark of the manufacturer or responsible vendor;

— model or type reference;

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

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
appliance

If more than one battery type can be used with the appliance, the appliance shall be marked
with the type reference of at least one of the battery types that can be used together with either
the [symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If appliances use more than one battery, appliances shall be marked to indiCate correct polarity
conpection of the batteries.

If rglevant, the positive terminal shall be indicated by symbol IE€ 60417-5005 (2002-10) fand
the jnegative terminal by symbol IEC 60417-5006 (2002-10).

Examples of acceptable marking of an appliance using three batteries are shown in Figure B.2.

Detpchable batteries and separable batteries shall be marked with the:

— hame, trade mark or identification mark of the' manufacturer or responsible vendor;

— Imodel or type reference;

— |P number according to degree of protection against ingress of water, other than IPX0.
Detpchable batteries and separahle batteries that are disconnected from the appliancg for
charging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also

be marked with symbol IEC.60417-6413 (2019-05) and the model or type reference of|the
batfery charger or with the substance of the following:

Use only with <medel or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separgble
battery that is disconnected from the appliance for charging, the battery shall be marked with
the [type referéhce of at least one of the battery chargers that can be used together with either
the [symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteries that are user replaceable, other than general purpose batteries, shall be marked with
the:

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

— nominal voltage.

NOTE Examples of general purpose batteries are AAA, AA, C and D alkaline batteries and some lead-acid
batteries.

Compliance is checked by inspection.
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7.6
+ [symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
_ [symbol IEC 60417-5006 minus; negative polarity
(2002-10)]
[symbol IEC 60417-6413 battery charger
(2019-05)]

7.12 Instructions shall be provided with the appliance so that the appliance can be used safely.

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

If it|is necessary to take precautions during user maintenance, @ppropriate details shal| be
given.

The instructions shall state the substance of the following:

This appliance is not intended for use by pefsons (including children) with reduced
physical, sensory or mental capabilities, or dack of experience and knowledge, unless
they have been given supervision or instruction concerning use of the appliance hy a
person responsible for their safety.

Children should be supervised to ensudre that they do not play with the appliance.
The instructions for appliances incorporfating batteries that are intended to be removed for

chafging or are intended to be replacedby the user and that can be contained in the small pgrts
cylinder in Figure 13 shall state the.substance of the following:

WARNING: Keep out pfireach of children. Swallowing can lead to chemical bufns,
perforation of soft tisstie, and death. Severe burns can occur within 2 h of ingesfion.
Seek medical attention immediately.

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

The instructions for battery-operated appliances shall contain the following information| as
applicable:

— thé/battery type;

— detalls regarding safe disposal of used batteries;
— how to deal with leaking batteries.

The instructions for battery-operated appliances shall contain the substance of the following:

— do not expose the appliance or battery to excessive temperatures;
— be aware of the risk of terminals of the battery-operated appliance or battery being short-
circuited by metal objects.

Instructions for battery-operated appliances containing non-rechargeable batteries shall
state the substance of the following:

This appliance contains non-rechargeable batteries, these batteries are not to be
recharged.
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Instructions for battery-operated appliances containing batteries that are non-user-
replaceable shall state the substance of the following:
This appliance contains batteries that are only replaceable by skilled persons.

Instructions for battery-operated appliances containing batteries that are non-replaceable
shall state the substance of the following:

This appliance contains batteries that are non-replaceable. When the battery is at end
of life, the appliance shall be properly disposed of.

The— : : : : 2 ded
remloved for charging or replaced by the user shall include, as applicable, the substance-of| the
following:

A H Saa S B g Bp€ € Sae R-€€ Reofpofratihig——-B e¥te RHeReed o be

— fechargeable batteries are to be removed from the appliance before being charged;
— [Mifferent types of batteries or new and used batteries are not to be mixed;

— Ppxhausted batteries are to be removed from the appliance and safely disposed of;
— |f the appliance is to be stored unused for a long period, the batteriés'should be removgd;
— Ho not use non-rechargeable batteries in place of rechargeable-batteries;
— Mo not use modified or damaged batteries.

The instructions for battery-operated appliances incorporating batteries intended to| be
remjoved for charging or replaced by the user shall ipclude, as applicable, the following
information:

— the battery type reference;

— the orientation of the battery with regard tocpolarity;

— the method of replacing batteries includitig maintaining correct polarity.
The instructions for battery-operated appliances incorporating batteries that are intendef to

be femoved prior to disposal of the appliance shall include details regarding their safe remgval
and| disposal.

The instructions for battery-operated appliances that use detachable batteries jand
separable batteries that are disconnected from the appliance for charging the battery ghall
inclpde the model or type reference of the battery charger to be used along with the substance
of the following:

WARNING: Use only with <model or type reference> battery charger.

If the symbeolfor battery charger is used, its meaning shall be explained.

NOTE /nstructions can be marked on the appliance as long as they are visible in normal use.

adjacent to the battery compartment.

The marking to indicate correct polarity connection of the batteries specified for appliances
using more than one general purpose battery (battery not designed or sold for a specific
purpose) shall be in or adjacent to the battery compartment.

The type reference of the battery charger shall be placed next to symbol
IEC 60417-6413 (2019-05).
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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.

NOT
B.22

NOT

E 1 The requirements for parts requiring protection against simultaneous contact are specified in B.22.3
4.

E 2 The term appliance functional part is illustrated in Figure B.1.

10

10.1

10.1

1

11.1
exc

Corn
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11.4

11.4

11.6 This subclause is not applicableg

B.1

For
disd
in 1
long
con
bat
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dur

For

Power input and current
This subclause is not applicable.

P This subclause is not applicable.

Heating

bssive temperatures in normal use.

hpliance is checked by determining the temperature~tise of the various parts under
ditions specified in B.11.1, 11.2, 11.3, 11.7, and 11.8.

I This subclause is not applicable.

b This subclause is not applicable.

1.1 Battery-operated appliances are tested under the conditions of normal operatid

appliances operated( with detachable batteries or separable batteries that
onnected from the appliance for charging purposes, the appliance is operated as spec
1.7 and 11.101, respectively, until it completes the duration of the test as specified or i
yer operates duye'\to depletion of the battery. If the battery is depleted before the applia
pletes the duration of the test, the depleted battery is immediately replaced with ano
fery that js;fully charged, the battery being the model or type reference of the bat
ided orjndicated in the instructions. The test is continued until the appliance completes
htion of\the test as specified or it no longer operates due to depletion of the battery.

appliances incorporating integral batteries or separable batteries not disconnected f

and

Battery-operated appliances, their surroundings, andbatteries shall not aftain

the

n.

are
fied
{ no
nce
ther
fery
the

fom

the appliance for charging purposes, and that cannot perform their intended function while the
batteries are being charged, the appliance is operated as specified in 11.7 and 11.101
respectively until it cannot perform its intended function due to the depletion of the batteries.

For appliances operated with batteries that are replaceable, including integral 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 the appliance completes

the

19

191

duration of the test as specified in 11.7 and 11.101 respectively whichever occurs first.

Abnormal operation

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.

For battery-operated appliances, instead of the tests specified, compliance is checked
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Detachable batteries and separable batteries are also subjected to the test of B.19.6.
For battery-operated appliances, the tests are carried out under normal operation.

19.2 Appliances with heating elements are tested under the conditions specified in Clause 11
but with restricted heat dissipation.

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

19.7 The battery-operated appliance is switched on and operated under stalled conditions
by:

— [focking the rotor of appliances for which the locked rotor torque is smaller than the full load
forque;

— [focking moving parts of other appliances.

If ap appliance has more than one motor, the test is carried out for each motor separately.

The test is conducted at both Isc (high) and I (low), if testing with the artificial source described
in B.5.3.

Thel test is conducted:

— until the test sample achieves a steady condition, including returning to room temperature;
Or

— ntil at a time period of at least 3 h has elapsed:

19.11 Electronic circuits are checked by evaluation of the fault conditions specified in
19.11.2 for all circuits or parts of circuits, unless they comply with the conditions specified in
19.11.1.

NOTE 1 In general, examination of the appliance and its circuit diagram will reveal the fault conditions which phave
to bg simulated, so that testing can be limited to those cases that may be expected to give the most unfavoufable
resulfts.

Appliances having a device<with an off position obtained by electronic disconnection, ¢r a
devjce that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTEE 2 For information=en“general guidance relating to the sequence of tests for the evaluation of electrjonic
circtiits, reference is made+o informative Annex Q. It is noted that in the parts 2 there may be additional or alternptive
abngrmal operation tests’ specified; these are not shown in the flow chart. For correct application of this stangard,
the normative text ¢takes precedence over the guidance given in informative Annex Q.

If the safety_of the appliance under any of the fault conditions depends on the operation pf a
minfature~tuse-link complying with IEC 60127, the test of 19.12 is carried out. The applignce
shall comply with the conditions specified in 19.13.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided that the base material of the printed circuit board
withstands the test of normative Annex E.

19.11.2 When any of the fault conditions are simulated, the duration of the test is until steady
conditions are established.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 and
19.11.4.2. The tests are carried out with the appliance supplied by a battery that is fully
charged, the device being set in the off position or in the stand-by mode.
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Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1
and 19.11.4.2. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2 and 19.11.3.

19.11.4.8 Battery operated appliances are supplied with a battery that is fully charged and
operated under normal operation for approximately 60 s, and then subjected to a 60 s
interruption of the battery current. When the battery current is restored, the appliance shall:

— continue to operate normally from the same operating cycle point reached before the battery
supply was interrupted; or

_ . . L - - , . , me
pperating cycle point reached before the battery supply was interrupted; or

— ot continue operating without requiring manual intervention to restart from the part of{the
cycle selected by the user.

19.13 During the tests, the appliance shall not emit flames, molten metal,' 0y poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed(the values shpwn
in Tlable 9. No explosion or ignition of the battery shall occur during or after the test.

Venting of the cells is permitted provided that they have not vented-by any means other than
thrdugh their vents.

NOTE 1 Gas vented from cells is not considered to be poisonous or ignitable in hazardous amounts.

Aftgr the tests, and when the appliance has cooled’ to”approximately room temperatyre,
conmpliance with B.22.3 and B.22.5 shall not be impaired and the appliance shall comply with
20.2 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise
K

Part

Wooden supports, walls, ceiling and floof_of the test corner and wooden

caljinets 2 150

a8 |For motor-operated appliances, these temperature rises are not determined.

For| appliances which) are immersed in or filled with conducting liquid in normal use,|the
appliance is immersed in or filled with water for 24 h before the test of B.22.5 is carried ouf.

D

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

Appliarces tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

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

NOTE 2 Unintended operation that can impair safety, can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:
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— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.

19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are connected to the battery terminals of the opposite polarity, unless such a connection by
the UScCr ib UIII’I';\b'l’y tU ocour U'UU tU t;IU bUIIDtIUth'UII Uf t;lb' d[J[JI'I.dIIbU.

B.1D.2 For battery-operated appliances with provision for multiple batteries, oner more of
the |batteries shall be reversed and the appliance shall be operated, if reversal bythe usgr of
battery polarity is allowed by the construction.

B.1D.3 For battery-operated appliances with motor(s), the terminals of-each motor are short
circuited one at a time, where the resistance of the short-circuit doesmot’exceed 10 mQ land
with the appliance operating under the conditions of Clause 11. Theé<test is conducted yntil
steady conditions are achieved, including returning to room temperature or until a time pgriod
of aff least 3 h has elapsed.

B.1P.4 Appliances incorporating batteries that use metalzion<chemistries are tested as follpws.

The test is conducted with all the cells of the battery fully charged and, for batteties
congisting of more than one cell, one cell fully_discharged on a detachable battery or
separable battery connected to the applianceyor on an appliance containing an integral
battery.

Theg main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until ashon-self-resetting protection device operates of an
intentionally weak part becomes permanently open-circuited or until the test sample retyirns
to room temperature.

NOTE The main discharge connegtions for separable batteries or detachable batteries are the battery termipals.
For an integral battery, this is the butput connection closest to the cells including their control circuitry.

B.1D.5 The battery-operated appliance and any cords except supply cords, as approprigate,
areltested with the battery connected, under the following fault conditions applied one at a time:

— [any cord provided between the battery-operated appliance and a separable battery ghall
pe short-Cifcuited at the point along its length likely to produce the most adverse effects;

— for appliances having batteries that are replaceable and that can be removed without|the
nid of’a tool, and having terminals that can be short-circuited by a thin straight bar,|the
ferminals of the battery are short-circuited;

— charging terminals of the battery-operated appliance that are simultaneously accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the
short circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault
condition.
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Combinations of detachable battery terminals and separable battery terminals simultaneously
accessible by applying the test probe 13 of IEC 61032 are short circuited so as to produce the
most unfavourable result. The resistance of the short circuit shall not exceed 10 mQ.

20 Stability and mechanical hazards

B.20.1 The enclosure of a battery-operated appliance incorporating an integral battery that
uses metal-ion chemistry shall withstand the pressure generated when a cell vents during
failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capgcity
lesg than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) |The total area of the unobstructed openings in the enclosure allowing gassesto‘pass shall
be not less than the value specified in Table B.2; or

b) la volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressurd of
2 070 kPa + 10 %. Test fittings used for the test shall not increase-flie enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop-below 70 kPa within 80 s
without any unintended rupturing damage to the enclosure

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Min{ total area of openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2100 100

Table B:3= Volume of air injected at 2 070 kPa

Capacity of the single metal-ion cell Volume of air (£10 %)
with the highest capacity
Ah ml
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2 100 100

B.20.2 The enclosure of detachable batteries and separable batteries that use metal-ion
chemistries shall withstand the pressure generated when a cell vents during failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or
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b) a volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressure of
2 070 kPa £ 10 %. Test fittings used for the test shall not increase the enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop below 70 kPa within 30 s
without any unintended rupturing damage to the enclosure.

21 Mechanical strength

21.1 Battery-operated appliances shall have adequate mechanical strength and shall be
constructed to withstand such rough handling that may be expected in normal use.

Compliance is checked as follows.

The appliance fitted with fully charged batteries and rigidly supported is subject‘fo test Ehb
of IEC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to every
point of the appliance enclosure that is likely to be weak.

If ngcessary, the blows are also applied to handles, levers, knobs and similar parts and to signal
lamps and their covers but only if the lamps or covers protrude from the-enclosure by more than
10 mm or if their surface area exceeds 4 cm?. Lamps within the appliance and their covers|are
only tested if they are likely to be damaged in normal use.

When applying the release cone to the guard of a visibly glowing heating element,|the
hammer head passing through the guard shall not strike the heating element.

If there is doubt as to whether a defect has oeturred by the application of test Ehb of
IEC| 60068-2-75, this defect is neglected and the group of three blows is applied to the same
plage on a new sample which shall then withstand the test.

Hand-held battery-operated appliances, shall also be subjected to test free-fall — procedure
1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto a conclete
surface. The sample shall be positioned to vary the point of impact. Batteries shall be fully
chdrged prior to the test. Hand-held battery-operated appliances employing detachable
batteries are tested with and without the detachable battery.

Following the above tests, the appliance shall not catch fire, leak fluid that is visible from|the
outside of the appliance enclosure or explode and shall meet the requirements of Clause| 20,
Clayse 29, B.22.3\ahd B.22.5 where short circuit of functional insulation will impair
conjpliance with this’standard.

Damage to the-finish, small dents that do not reduce clearances or creepage distances bglow
the values-specified in Clause 29, and small chips that do not adversely affect protection agdinst
access \to parts requiring protection against simultaneous contact according to B.22.3|are
ignored:

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.

Compliance is checked as follows.
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The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

If there is doubt as to whether a defect has occurred by the application of test Ehb of
IEC 60068-2-75, this defect is neglected and the group of three blows is applied to the same
place on a new sample which shall then withstand the test.

Detachable batteries and separable batteries shall also be subjected to the test free-fall —
procedure 1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto

a cgmnerete—surface—The battery-shatt-bepositiomedtovary thepointofimpact—Batteriesshall
be fully charged prior to the test.

Aftar the tests, visual inspection shall show there is no damage to the battery and\the battery
shall not catch fire, leak fluid that is visible from the outside of the battery enclosure or explode
and| shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 where short cifcuit
of functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or creepage distances bglow
the values specified in Clause 29, and small chips that do not adversely affect protection agdinst
access to parts requiring protection against simultaneous contact according to B.22.4 |are
igngred.

If aldecorative cover is protected by an inner cover, fracture of the decorative cover is ignqred
if the inner cover itself withstands the test.

Crafks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

For|batteries that use metal-ion chemistry:

— the open circuit voltage of the battery 24 h after the tests shall not be less than 90 % of|the
Voltage measured immediatelyprior to the tests;

— rells shall not have vented-by any means other than through their vents.
22 |Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact with
moying parts shall be fixed in a reliable manner and withstand the mechanical stress occurfing
during normalhuse. Snap-in devices used for fixing such parts shall have an obvious logked
posjtion. The\fixing properties of snap-in devices used in parts that are likely to be remagved
during installation or servicing shall be reliable.

22.20"Direct contact between current carrying parts and thermal insulation that would impair
compliance with this standard shall be effectively prevented unless such material is non-
corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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22.26 This subclause is not applicable.
22.27 This subclause is not applicable.
22.28 This subclause is not applicable.
22.29 This subclause is not applicable.

22.30 This subclause is not applicable.

22.31 This subclause is not applicable.
22.32 This subclause is not applicable.

22.33 Conductive liquids that are or may become accessible in normal use land condugtive
liqujds that are in contact with accessible metal parts shall not be in direct cohtact with curfent
carfying parts or unearthed metal parts that are separated from current,carrying parts by basic
insulation only or with other current carrying parts such that compliance with B.22.3 and B.22.4
woyld be impaired.

22.34 This subclause is not applicable.
22.35 This subclause is not applicable.
22.36 This subclause is not applicable.
22.37 This subclause is not applicable.

B.2R.1 User accessible interfaces between elements of a battery system (not mains
conhections) shall not employ appliance couplers according to IEC 60320 (all parts) or
IEC| 60309-2.

Usegr accessible interfaces befween elements of a battery system (not mains connections)
shall not employ connectors)of the following types unless the battery system is adequdately
profected against the use’of an incorrect supply:

— barrel connectors_with outside diameters of 6,5 mm or less;

— Ffoncentric connéctors with a diameter of 3,5 mm or less according to IEC 60603-11.

Complianceis'checked by inspection, measurement and for determining adequacy of protecftion
agajinst usesof an incorrect supply, by the following test.

Thel mating connector shall be supplied by a:

— 5V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and
then;

— 10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at each
increment.

The source shall be selected such that its current capability does not limit the charging of the
battery.

During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9. No explosion or ignition of the battery shall occur during or after the test. Venting
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of the cells is permitted provided that they have not vented by any means other than through
their vents.

B.22.2 The external surfaces of detachable batteries and separable batteries shall be
protected against excessive heat from heat sources (directly or via heated discharge air) that
would be present during operation of the appliance.

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

B.22.3 Battery-operated appliances shall be so constructed and enclosed that there is
adejquate protection against simultaneous contact with two or more conductive parts where fhe:

— Voltage between them exceeds 42,4 V; and

— Furrent between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for wWhen ripple
exceeds 10 %.

Compliance is checked by inspection and the following test.

Tes{t probe B and test probe 18 of IEC 61032 are applied with a forceyriot exceeding 1 N,|the
appliance being in every possible position except that appliances nermally used on the ffoor
and having a mass exceeding 40 kg are not tilted. The test probé€lis applied through openings
to ajny depth that the probe will permit and is rotated or angled before, during and after insertion
to dny position. If the opening does not allow the entry of theprobe, the force on the probje in
the |straight position is increased to 20 N when probe B isctised or 10 N when probe 18 is used.
If tHe probe then enters the opening, the test is repeatéd with the probe in the angled posifion.

During the tests with test probe B, all detachable parts are removed except lamps located
behind a detachable cover are not removed.«However, during insertion or removal of lajnps
which are located behind a detachable cover, protection against simultaneous contact Wwith
parts having a voltage between them exceeding 42,4 V shall be ensured.

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

However, test probe 18 is notapplied to appliances for commercial use unless they are intenjded
to be installed in an area open to the public.

It shall not be possiblefo touch two or more conductive parts of opposite polarity with the prabes
if tHe voltage between them exceeds 42,4 V and the current between them exceeds 2 mA for
DC|or 0,7 mA peak for when ripple exceeds 10 %.

The current.is measured using the circuit in Figure 4 of IEC 60990:2016.

B.2p4/Separable batteries and detachable batteries shall be so constructed and enclgsed
that there is adequate protection against simultaneous contact with two or more conductive
parts where the:

— voltage between them exceeds 42,4 V; and
— current between the conductive parts exceeds 2 mA.

Compliance is checked by inspection and the following test.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
battery being in every possible position except that batteries having a mass exceeding 40 kg
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
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20 N. If the probe then enters the opening, the test is repeated with the probe in the angled
position.

During the tests with:

test probe B, all detachable parts are removed;
test probe 18, no parts are removed.

However, test probe 18 is not applied to batteries for appliances for commercial use unless
they are intended to be installed in an area open to the public.

It shH

if the voltage between them exceeds 42,4 V and the current between them exceeds 2:mA.

Theg current is measured using the circuit in Figure 4 of IEC 60990:2016.

B.2
con

ductive parts shall be adequate when:

they are within 1,0 mm of the conductive parts;
lhe voltage between the conductive parts exceeds 42,4 V peak; and

Fipple exceeds 10 %.

Compliance is checked by inspection, measurementand the following test.

The insulating material is subjected for 60 s to 760 V or 1,2 times the working voltage

700

opplosing sides of the insulating material.

NOTIE This does not exclude the testing of thé/material as situated within the appliance.

Dur

agajnst simultaneous contact with two or more conductive parts.

Theg high-voltage source used for the test is to be capable of supplying a short circuit curre
between the output terminals after the output voltage has been adjusted to the appropriate

volt

nge. The overload) release of the circuit is not to be operated by any current below

tripping current I,. The values of I and I, are 200 mA and 100 mA, respectively.

No

Glo

breakdowh"shall occur during the test.

y discharges without a drop in voltage are neglected.

all not be possible to touch two or more conductive parts of opposite polarity with the probes

.5 Insulating materials providing protection against simultaneous contact with two or more

he current between the conductive parts exceeds 2 mAder DC or 0,7 mA peak for when

blus

V, whichever is greater, in accordance with IEC 61180. The test voltage is applied on

ing the test care shall be taken to avoid overstressing parts not needed to provide protedtion

nt I

test
the

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

ven

ting is relied upon for compliance with this standard.

Compliance is checked by inspection and by the tests of this standard.

23

23.3

Internal wiring

with B.22.3.

Instead of the electric strength test of 16.3, battery-operated appliances shall comply
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23.5 For battery-operated appliances compliance is checked by the test of B.22.5.

24 Components

24.1 Batteries are not required to comply with [EC 62133-1:2017 or IEC 62133-2:2017. They
are tested as part of the appliance according to this standard.

24.1.1 This subclause is not applicable.

24.1 3 3 3 5 3
shall withstand, without excessive wear or other harmful effect, the mechanical, electrical; land
theqmal stresses occurring in the battery-operated appliance.

W ne np ery-operated PP Nnce [ Nave adequale breaking capa \Y;

The relevant standard for switches is IEC 61058-1-1:2016 for mechanical sWwitches jand
IEC|61058-1-2:2016 for electronic switches. The number of cycles declared for 7.4 of
IEC|61058-1:2016 shall be at least 10 000 under the load conditions..ehcountered in|the
appliance, this being the declared specific load according to 7.2.5 of IEC. 61058-1:2016. Ifithe
switch makes and breaks a locked rotor current, the number of cycles’ declared for 7.4.9 of
IEC| 61058-1:2016 shall be at least 50 under the load conditions encolintered in the appliance,
this|being the declared specific load according to 7.2.5 of IEC 6106§8-1:2016.

The declared number of operating cycles is only applicable forswitches required for compliance
with this standard.

Unless switches have been previously tested to and)found to comply with IEC 61058-1-1:2016
or \EC 61058-1-2:2016 for the number of cycles ‘declared, compliance is checked by|the
following tests conducted on separate samples:;

— 0 cycles of making and breaking thelocked motor current, if any, encountered in|the
battery-operated appliance incorporating a battery that is fully charged. Each "on" pefiod
having a duration of not more than(0,5 s and each "off" period having a duration of at I¢ast
10 s;

— |10 000 cycles of making and” breaking the current encountered in a battery-opergted
gppliance incorporating a. battery that is fully charged with no additional mechanical I¢ad.
The switch is actuated atya uniform rate of 30 cycles per minute.

The switch shall complete the required cycles of operation and shall have no electricdl or
mecghanical failure, At the end of the tests:

— fhe switch centacts shall operate properly in the "on" and "off" positions;

— [he temperature rise of the switch terminals shall not have increased by more than 30 K
above-the temperature rise measured in Clause 11.

B.2E.1 The relevant standards for non-acid based electrolyte cells employed in batteries|are
IE =1 f C62133-2-2017 for tithiunT SySterms.

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 Therequirement also applies to interconnection cords of battery-operated appliances.

25.14 The requirement also applies to interconnection cords of battery-operated
appliances.
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25.15 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
outer sheath made of insulating material equivalent to that of supply cords described in 25.7.

Compliance is checked by inspection and by test.

26 TFerminals-forexternalconductors

B.26.1 Terminal devices in an appliance for the connection of the flexible leads or flekible ¢ord
conhecting a separable battery shall be so located or shielded that there is no riskrof incorrect
conhection.

Compliance is checked by inspection.

27 |Provision for earthing

27.1 The battery-operated appliance shall have no provision for a protective earth but may
incqrporate a functional earth.

29 |Clearances, creepage distances and solidinsulation

29.1 Clearances shall not be less than the values specified in Table 16, taking into accgunt
the rated impulse voltage. For battery-operated appliances, the rated impulse voltage ghall
be p00 V for working voltages less thann50°V and 1 500 V for all other working voltages.
However, if the construction, including between parts of opposite polarity for connecting|the
battery, is such that the distances could,be affected by wear, by distortion, by movement of|the
par{s or during assembly, the clearances for rated impulse voltages of 1 500 V are increased
by §,5 mm and the impulse voltagé.test is not applicable.

NOTE The procedure for assessing clearances is given in informative Annex L.

B.2D.1.1 For parts requiring protection against simultaneous contact according to B.22.3 fand
B.2R.4, the sum total~of the clearances between each of these parts and their nearest
accpessible surface/shall not be less than two times the Table 16 clearance taking into accgunt
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.

NOT Th A £ H 1 H H H Cl L2
ePpFrotetureo aSSesSH g trearantesS—ghvei—SauStT—=-

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.

NOTE The procedure for assessing creepage distances is given in Clause L.2.
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30 Resistance to heat and fire

30.1 External parts of non-metallic material, the deterioration of which might cause the
battery-operated appliance, separable battery or detachable battery to fail to comply with
this annex, shall be sufficiently resistant to heat.

a) Complete appliance:

Tested to main part of standard while operated or
CA charged by mains or renewable energy source

H (otherwise not applicable)

S Tested to normative Annex B when operated |on
battery power

IEC

b) Detachable power supply part:

Tested to main part of standard'with and without fthe
CA appliance connected

Complete appliance:

Tested to main parttof standard while operated by or
@ charged by mains,or renewable energy source

Appliance functional part:

Tested, to normative Annex B when operated |on
battery power

PS fe.c.n.n

|92}

IEC

Detachable power supply part:
CA

Tested to main part of standard with and without [the
appliance connected

A Complete appliance:

s ——PS @ ..... Tested to main part of standard while operated by or

charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated |on
battery power

d)

Detachable power supply part:
CA

Tested to main part of standard with and without fthe
appliance connected

Complete appliance:

@ Y
S —— PS @ ..... Tested to main part of standard while operated by or

charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated on
battery power

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (7 of 2)
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Battery charger:

Tested to IEC 60335-2-29
Detachable battery:

Tested to normative Annex B

Complete appliance:

Tested tao narmative Annex B when nlhnrnfnd

024

on

UJ

BC DB

"

CA

75 G | {[ec]e)

Ke

CA

DB

complete appliance
appliance functional part
battery

supply

detachable battery

IEC

battery power with detachable battery attached

Detachable power supply part:

Tested to main part of standard with and without
battery connected

Separable battery:

Tested to normative Annex B
Completeappliance:

Tested to main part of standard while operated
mains or renewable energy source while the batt
is¢being charged:

Appliance functional part:

Tested to normative Annex B when operated

battery power with separable battery attached
detached from detachable power supply part:

CC charge circuitry

PS detachable power supply part
BC battery charger

..... detachable connection

—--- non-detachable connection

Figure B.1 (2 of 2)

the

by

pry

on
but
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IEC

representing three batteries
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Annex C
(normative)

Ageing test on motors

024

This annex is applicable when there is doubt with regard to the temperature classification of the
insulation of a motor winding, for example:

This

The
and
equ
25

cor

The
whi
insy
50

Aft

if the temperature rise of the motor winding exceeds the values specified in Table 3;

mvhan wall.knaown inculatina matgriale arg 11cagd in an 1necanugntional \wayv:
e W - RoWHRHSthaHhRgateHars—ate- a—Hi—=a—dh -eRHORa—Was

Wwhen combinations of materials of different temperature classes are used at a tempera
higher than that allowed for the lowest class;

Wwhen materials are used for which sufficient experience is not available, forlinstanc
motors having integral core insulation.

test is carried out on six samples of the motor.

the stator winding, this current being such that the temperature,-of the relevant windin
al to the maximum temperature rise measured during the testof Clause 11, increaseq
K. This temperature is further increased by one of the values chosen from Table C.1.
esponding total time during which the current is passed‘isvindicated in the table.

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 +3 0,25p
30-¢ 3 0,125 p

NOTE The temperature increase chosen is selected by
the manufacturer.

2. pis 8 000 unless otherwise specified in the relevant
part 2.

total time is:divided into four equal periods, each being followed by a period of 48 h du

Ch the meator is subjected to the humidity test of 15.3. After the final humidity test,
lation_shall withstand the electric strength test of 16.3, but with the test voltage reduce
o of(the value specified.

ure

11
S.

rotor of each motor is locked and a current is passed individually,'through the rotor windling

g is
| by
The

ring
the
d to

12 £ £ £ =~ a baof £l N £ | iolit £ £ £l /] L
roacrr Ur uare 1our poriuvuos diriu UCTUTT UTTC oUUSTYUTTIU TTUITIIidrty toot, tIIc ICTAdndAadyc CUrrcr

t of

the insulating system is measured as specified in 13.2, any component not forming part of the
insulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength
test.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors

This annex is applicable to appliances having motors that incorporate thermal motor protectors

that

The

are necessary for compliance with this standard.

appliance is supplied at rated voltage and is operated under stalled conditions by:

The

Dur
sha

ocking the rotor of appliances for which the locked rotor torque is smaller than the full
forque;

ocking moving parts of other appliances.
duration of the test is as follows:

motors having self-resetting thermal motor protectors are operated for 300 cycles or for }
Whichever occurs first, unless they are likely to be permanently subjected to the su
Voltage, in which case the duration is 432 h;

motors having non-self-resetting thermal motor protectors ane-operated for 30 cycles,
fthermal motor protector being reset as soon as possible after each operation, but in not
than 30 s.

ing the test, temperatures shall not exceed the valuesispecified in 19.7 and the applia
| comply with 19.13.

oad

(2 h,
bply

the
ess

nce
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Annex E
(normative)

Needle-flame test

024

The needle-flame test is carried out in accordance with IEC 60695-11-5:2016 with some of the
clauses of IEC 60695-11-5:2016 being modified as follows.

7

Flame application times

Ref

The

9

9.2

Moq

The
sho

9.3

Moq
The
Addg
Ifp

9.4

Ref

The
may

1

lacement:

duration of application of the test flame is 30 s + 1 s.

Test procedure

Position of test specimen

lification:

specimen is arranged so that the flame can be appliéd to a vertical or horizontal edgg
wn in the examples of Figure 2.

Application of needle-flame

ification:

first paragraph does not apply.

ition:

pssible, the flame is appliedat least 10 mm from a corner.

Number of test specimens

lacement:

test is carried out on one specimen. If the specimen does not withstand the test, the
be repeated on two additional specimens, both of which shall then withstand the test.

Evaluation of test results

P as

test

Addition:

The duration of burning (t,) shall not exceed 30 s. However, for printed circuit boards, the
duration of burning shall not exceed 15 s.
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Annex F
(normative)

Capacitors

Capacitors likely to be permanently subjected to the supply voltage, and used for radio
interference suppression or for voltage dividing, shall comply with the following clauses of
IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016, being modified as follows.

1.5 —Ferms—and-definitions

1.53 This subclause is applicable.
Clags X capacitors are tested according to subclass X2.
1.5/4 This subclause is applicable.
Clags Y capacitors are tested according to subclass Y2.

1.6 Marking

Items a) and b) of this subclause are applicable.

3.4| Approval testing
3.43.2 Tests
Table 3 is applicable as follows:

— proup 0: Subclauses 4.1, 4.2.1 and 4.2.5;
— proup 1A: Subclause 4.1.1;

— proup 2: Subclause 4.12;

— proup 3: Subclauses 4.13 and 4.14;

— proup 6: Subclause 4.17;

— proup 7: Subclause 4,18.

4.1| Visual examination and check of dimensions

Thig subclause is applicable.

4.2| Electrical tests

4.21\This subclause is applicable.

4.2.5 This subclause is applicable.

4.2.5.2 Only Table 11 is applicable. The values for test A apply; however, for capacitors in
heating appliances, the values for test B or test C apply.

4.12 Damp heat, steady state

This subclause is applicable.

Only insulation resistance and voltage proof are checked (see Table 15).
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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.

4.17 Passive flammability test

Thig subclause is applicable.

4.18 Active flammability test

Thig subclause is applicable.
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Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified.

7.1

NOTE The definition of transformers for specific use is given in IEC 61558-1:2017-

17

Fai

NOTIE This test is carried out on three transformers.

22

Sufclauses 19.1 and 19.1.2 of IEC 61558-2-6:2009 are applicable.

29

29.1
IEC|61558-1:2017 apply.

For
no

L\Ilarking and instructions

Transformers for specific use shall be marked with the:

hame, trademark or identification mark of the manufacturer or responsibte vendor;
model or type reference.

Overload protection of transformers and associated circuits

-safe transformers shall comply with Subclause 15.5 of \lEC 61558-1:2017.

Construction

Clearances, creepage distances and solid insulation

, 29.2 and 29.3 The.distances specified in Table 20, Table 21 and Table 24 of

insulated winding wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there|are
requirements foryclearances or creepage distances. In addition, for windings providing

reinforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:2017

are

For

not assessed.

safety-isolating transformers subjected to periodic voltages with a frequency exceeding

30 kHz;,the clearances, creepage distances and solid insulation values specifieq in

IECLs

R('\RRA /1 ’)Onl: nnnnnn Lieo H 2 3 roa araatar tho tha an

hla hoc ol Al acifia |n
Tgo—arC—apprcaotcT— these—vatdes—afre ul\.’ul.ul tAah—the—vatdes \JPUUIIIU

Table 20, Table 21 and Table 22 of IEC 61558-1:2017.
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Annex H
(normative)

Switches

024

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,
as appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Befpre being tested, switches are operated 20 times without load.

8 [Marking and documentation

Swifches are not required to be marked. However, a switch that can be tested separately f
the |appliance shall be marked with the manufacturer's name or trademark and the t
refdrence.

13 [ Mechanism

NOTE The tests can be carried out on a separate sample.

15

Insulation resistance and dielectric strength

Subclause 15.1 is not applicable.

Sufclause 15.2 is not applicable.

Subclause 15.3 is applicable for full disConnection and micro-disconnection. This test is car|

out

17

immediately after the humidity ¢est of Subclause 15.3 of IEC 60335-1.

Endurance

Compliance is checked-on three separate appliances or switches.

For
is 1

17.5.4 of IEC61058-1-1:2016, the number of cycles of actuation declared according to
0 000 unléss'otherwise specified in Subclause 24.1.3 of IEC 60335-1.

Swifches intended for operation under no load and which can be operated only with the ai
a tgolare not subjected to the tests. This applies also for such switches operated by hand

are

rom
ype

ried

7.4

d of
that

ot I L al thh ot £ £ | taal al L ol Ll H PN H £
IMITCrTUOCATU oU 1ITdl l.llc_y oarmiout oo vpuceTratcyu uridcr o roayu. rTtowcocveT, oWIILIICTo WIlITUuUl

this

interlock are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operation.

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable. The amb
temperature during the test is that occurring in the appliance during the test of Clause 11 in
IEC 60335-1, as specified in footnote b of Table 3.

ient

At the end of the tests, the temperature rise of the terminals shall not have increased by more
than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 of IEC 61058-1:2016 is applicable to clearances across full disconnection and micro-
disconnection. It is also applicable to creepage distances for functional insulation, across
full disconnection and micro-disconnection, as stated in Table 14.
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Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

024

The following modifications to this standard are applicable for motors having basic insulation
that is inadequate for the rated voltage of the appliance.

Th
that
are

8

8.1

11

11.3 The temperature rise of the body of the motor is detefmined instead of the tempera

rise

11.8 The temperature rise of the body of the moftor,"” where it is in contact with insulg
maferial, shall not exceed the values shown in Table 3 for the relevant insulating material.

16

16.3 The insulation between live parts of the motor and its other metal parts is not subje¢

to t

19

19.1

Appliances are alse.subjected to the test of 1.19.1.

1.19[.1 Therappliance is operated at rated voltage with each of the following fault conditio

biauac IIUIIIIUUID ;II til;b AIIIIU)\ IUfUI tU tiIU biauac IIUIIIIUUID ;II t;IU Illdill pdlt Uf t;l;b btdIIL
are modified. Clauses that are additional to the clauses in the main part of this stang
identified by adding the Annex letter with the numbering starting at 1.

Protection against access to live parts

Metal parts of the motor are considered to be bare live parts.

Heating

of the windings.

Leakage current and electric strength

his test.

Abnormal operation

The tests of 19.7to 19.9 are not carried out.

short circuit of the terminals of the motor, including any capacitor incorporated in the m
circuit;

ard
ard

fure

ting

ted

ns:

ptor

short circuit of each diode of the rectifier;
open circuit of the supply to the motor;
open circuit of any parallel resistor, the motor being in operation.

Only one fault is simulated at a time, the tests being carried out consecutively. The faults are

sim

22

ulated as shown in Figure I.1.

Construction

1.22.1 For class | appliances incorporating a motor supplied by a rectifier circuit, the
circuit shall be insulated from accessible parts of the appliance by double insulation or
reinforced insulation.

DC
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Compliance is checked by the tests specified for double insulation and reinforced insulation.

H

o 0O - >

IEC

a) Parallel circuit b)

original connection

short-circuit

open circuit

short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

open circuit of the parallel resistor

Figure 1.1 — Simulation{of faults

Series circuit
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

5 Tests

5.1| General

When production samples are used, three samples of the printed circuit board arg, tested.

5.7| Conditioning of the test specimens
5.7;2 Cold conditioning

The test is carried out at —25 °C.

5.7/4 Rapid change of temperature

Severity 1 is specified, the number of cycles is 5.

5.7/6.2 Additional conditioning with respect to-electromigration

The| test duration is 10 days.

5.9 Additional tests

Thig subclause is not applicable.
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Annex K
(informative)

Overvoltage categories
following information on overvoltage categories is extracted from IEC 60664-1:2007.

rvoltage category is a numeral defining a transient overvoltage condition.

Eq

NOTEE 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment.

Equ
the

NOTE 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use

pern

Equ

fixed installation.

NOT]

If s

overvoltage category Il applies.

Equ
are

Ipment Oor overvoltage catedgory 1V Is ToI Use at the origin or tne installation.

ipment of overvoltage category Il is equipment in fixed installations and for cases wh
reliability and the availability of the equipment is subject to special requirements.

anent connection to the fixed installation.

ipment of overvoltage category Il is energy consuming equipment to be supplied from

E 3 Examples of such equipment are appliances, portable tools and“other household and similar loads.

ch equipment is subjected to special requirements{with regard to reliability and availab

ipment of overvoltage category | is equipment for connection to circuits in which meast
taken to limit transient overvoltages to anvappropriately low level.

ere

with

the

lity,

res


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

L.1

- 208

- IEC 60335-2-6:2024 EXV © IEC 2024

Annex L
(informative)

When measuring clearances, the following applies.

Guidance for the measurement of clearances
and creepage distances

The rated voltage and overvoltage category are determined (see informative Annex K).

NOTEE 1

In general, appliances are in overvoltage category II.

The rated impulse voltage is determined from Table 15.

If pollution degree 3 is applicable, or if the appliance is class 0 or class 01, the clearance

for

basfic insulation and functional insulation are measured and compared with the values
spegified in Table 16. For other cases, the impulse voltage test may be cartied out if the rigidity

reqlirements of 29.1 are met, otherwise the values specified in Table¥16 apply. However

for

fungtional insulation that is subjected to a steady-state voltage or.fécurring peak voltage with
a frequency not exceeding 30 kHz, the clearances are also gbtained from Table F.7a in

IEC|60664-1:2007 or if the frequency exceeds 30 kHz, Clause, 4 in IEC 60664-4:2005.
largler of the values so obtained is applied if they exceed thelvalues specified in Table 16.

Cleprances of supplementary insulation and reinforced insulation are measured

conjpared with the values specified in Table 16.

The

and

NOTE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltage.
For fhese requirements, refer to the text in 29.1.5.

NOTE 3 The sequence for determining clearances\is shown in Figure L.1.

Rated voltage

Rated impulse
Qvervoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation s Functional
insulation
Bapic Terminals of tubular
: . Class I, I, lll Class 0, 0l ?
E?ic ilél";)g(r’t's‘) appliances appliances Sheitlz‘?ﬁe';?:“”g
. (pollution degree 1)
| Largest
I applicable
| |
.oltgguestzst Minimum value
(Elanse 14) clearance
(Table 16) Table 16 Clause 4 of

Yes
Rigid part ?

No Pollution
degree 3
applicable ?
Yes
Table 16
or impulse
voltage test
(Clause 14)

IEC 60664-4:2005

Table F.7a of
IEC 60664-1:2007

Clearance

Figure L.1 — Sequence for the determination of clearances

IEC
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L.2 When measuring creepage distances, the following applies.
The working voltage, pollution degree and material group are determined.

The creepage distances of basic insulation and supplementary insulation are measured
and compared with the values specified in Table 17 or Table 2 in IEC 60664-4:2005 as
appropriate. A particular creepage distance is then compared with the corresponding
clearance of Table 16 and enlarged if necessary in order not to be less than the clearance.
For pollution degree 1, the reduced clearance based on the impulse voltage test can be used.
However, the creepage distance cannot be less than the values of Table 17.

Thel creepage distances of functional insulation are measured and compared with the values
spegified in Table 18 or, for periodic working voltages exceeding 30 kHz, Table 2 of
IEC|60664-4:2005.
The creepage distances of reinforced insulation are measured and compared with twice|the
valyes specified in Table 17.
NOTE The sequence for determining creepage distances is shown in Figure L.2
Working Material Pollution
voltage group degree
I
[ | | |
Basic insulation Supplementary Functional Reinforced
(Table 17 or insulation insulation insulation
Table 2 in (as obtained for, (larger of Table 18 (29.2.3)
IEC 60664-4:2005 basic insulation or for periodic
as applicable) from Table 17 working voltages
or Table 2 in > 30 kHz in
IEC60664-4:2005 Table 2 of
| as applicable) IEC 60664-4:2005)
I |
Impulse Clearance
voltage test from-Table 16
on clearance
I
[ I
Pollution Pallution
degree 2,3 degree 1
I
Clearance
from Table\16
[
Creepage
distance
IEC

Figure L.2 — Sequence for the determination of creepage distances

L.3 When measuring the sum total of distances between parts requiring protection against
simultaneous contact according to B.29.1.1 and accessible surfaces, the distance from each
part to the accessible surface shall be added together to determine the sum total. See
Figure L.3.
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Key
Dimg

Dimg

nsion a

nsion b

IEC

positive bare part distance to the external surface represented by foil stretched across the oper
negative bare part distance to the external surface represented by foil stretched across the oper

sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances

ings

ings
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Annex M
(informative)

Pollution degree

following information on pollution degrees is extracted from IEC 60664-1:2007.

Pollution

The microenvironment determines the effect of pollution on the insulation. The macro-

env

Med
use

ronment, however, has to be taken into account when considering the microenvironme

of enclosures, encapsulation or hermetic sealing. Such means to reduce pollution may

nt.

ns may be provided to reduce pollution at the insulation under consideration by{effegtive

not

be ¢ffective when the equipment is subjected to condensation or if, in normal use, it generates

poll

utants itself.

Small clearances can be bridged completely by solid particles, dust and ‘water and there

min
NOT

soot

NOT|
in ar|

For
the

NOT]

E 1 Pollution will become conductive in the presence of humidity. Polution caused by contaminated
metal or carbon dust is inherently conductive.

E 2 Conductive pollution by ionized gases and metallic depositions‘occur only in specific instances, for exa
L chambers of switchgear or controlgear and is not covered by/AEC-60664-1:2007.

Degrees of pollution in the microenvironment

the purpose of evaluating creepage distances, the following four degrees of pollutio
microenvironment are established:

pollution degree 1: no pollution or only*dry, non-conductive pollution occurs. The pollu
has no influence;

pollution degree 2: only non-conductive pollution occurs, except that occasionall
femporary conductivity caused. by condensation is to be expected;

pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs
becomes conductive due to condensation that is to be expected,;

Hust or by rain or'snow.

E 3 Pollution degree 4 is not applicable to appliances.

mum clearances are specified where pollution may be present in_the microenvironment.

fore

ater,

mple

ftion

y a

that

pollution degree 4: ‘the pollution generates persistent conductivity caused by condugtive
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Annex N
(normative)

Proof tracking test

024

proof tracking test is carried out in accordance with IEC 60112:2003 including
60112:2003/AMD1:2009 with some of the clauses of I[EC 60112:2003 including

60112:2003/AMD1:2009 being modified as follows.

7.3
Tes|
10

10.1

Moq
The
The

In ¢
the
incn

10.1

Addg

The
of (.

est apparatus

Test solutions

t solution A is used.

Determination of proof tracking index (PTI)

Procedure

Jification:
proof voltage is 100 V, 175 V, 250 V, 400 V or 600 V;~as appropriate.
test is carried out on five specimens.

ase of doubt, a material is considered to have a PTI of the specified value if it withstd
test at a voltage equal to the proof voltage reduced by 25 V, the number of drops be
eased to 100.

P Report
ition:

report shall state if the-PTI value was based on a test using 100 drops with a test volf
PTI-25) V.

nds
bing

age
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Annex O
(informative)

Selection and sequence of the tests of Clause 30

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on these figures.

External parts

of-non-metallic.

material

Thermoplastic
materalforming
supplementary

insulation or

reinforced insulation

Insulating
material
supporting
live parts

Other parts

Ball pressure test at the
higher of
40 °C + AT in Clause 11,

25 °C + AT in Clause 192

No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Thermoplastic
No

material forming
reinforced
insulation

Yes Yes

Bgll pressure test Ball pressure.test Ball pressure test Ball pressure test
bt the higher of at the highest of at the higher of at the highest of
75 °C, 785C, 125 °C, 125 °C,
40°C + AT 40.AC + AT 40 °C + AT 40 °C + AT
in Clause 11 in Clause 11, in Clause 11 in Clause 11,
25°C + AT 25°C + AT
in Clause 192 in Clause 192
IEC
AT is not taken intotaccount if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resefting
protective device‘requiring the use of a tool or removal of a cover to reset it.

Figure 0.1 — Tests for resistance to heat
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All parts of hand
-held and similar

appliances
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
I
]
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C
HBF as appropriate

IEC

Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances

For connections
carrying > 0,5 A and
parts within 3 mm

For connections

carrying <0,5 A and Other parts
parts within 3 mm

Small parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, l - l -
WEFI of at test at of at least of at least test at GWF I of at Glow-wire Material fo
lepst 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 jor
of NFT or to or NFT or to 550 °C HBF as
belat least V-1 be at least V-1 appropridte
Glow-wire Small parts, Material to have
withstand GWEFI of at least a GWFI of
550 °C or HB40 at least 550 °C
or HBF as
appropriate
PCB base Decorative
material with trims,
> low-power knobs, etc.
circuits

| No tests |

| i
Needle-flame
test

Material to be
at least V-0
or VTM-0

IEC

Figure 0.3 — Selection and sequence of tests for resistance
to fire in attended appliances
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Figure 0.4 — Selection and sequence of tests for resistance
tof
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A 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.

Solne examples:
B
\
]
\ i
x
-—] | I
A IEC
a) Example 1
B
D T
— K|
- | /
A IEC
b)\"Example 2
B
\ \
C
T i
D \ / -
\
] | /
[ |——
A IEC
c) Example 3
B
D T
c \ \
-t ]
T v
- | /
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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X distance from the connection

NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.
Explanation
Example X<3mm X>3 mm
Material subjected to glow-wire test Material subjected to glow-wire test
B (o B (o

1 Yes Yes No Yes

2 Yes Yes No Yes

3 Yes Yes No Yes

4 Yes Yes No Yes
Congequential test

In un
2sd

attended appliances, B is also subjected to the needle-flame if C produces a flamé thiat persists for longer|than
uring the glow-wire test of 30.2.3.2.

Figure 0.5 — Some applications of the term "within a distance of 3 mm"
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Annex P
(informative)

Guidance for the application of this standard to appliances
used in tropical climates

024

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

havi

ng a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

NOTE Tropical climates are characterized by high humidity and high ambient temperatures with little varjatio
spedified in IEC 60721-2-1.

Thely may also be applied to class | appliances having a rated voltage exceeding«150 V

are
IEC

the [protective earthing conductor due to deficiencies in the fixed wiring system.

The
that

5 [General conditions for the tests

5.7

7 Marking and instructions

71

7.6

7.12 The instructions shall state that the appliance is to be supplied through a residual cur

dev

The

intended to be used in countries having a tropical climate and that are marked“with syn
60417-6332 (2015-06), if they are liable to be connected to a supply mains that exclu

clause numbers in this Annex refer to the clause numbers in the-main part of this stang
are modified.

The ambient temperature for the tests of Clauses{11 and 13 is 40 " ?6 °C.

The appliance shall be marked with symbol IEC 60417-6332 (2015-06).

SS [Symbol IEC 60417-6332 tronical climat
(2015-06)] ropical climate

ce (RCD))having a rated residual operating current not exceeding 30 mA.

instructions shall state the substance of the following:

h, as

that
nbol
des

ard

rent

If sy

1

Thisapplifance 15 considered to be suitabie for use M countries having a tropicat ciim
It may also be used in other countries.

mbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.

Heating

11.8 The values of Table 3 are reduced by 15 K.

13

Leakage current and electric strength at operating temperature

13.2 The leakage current for class | appliances shall not exceed 0,5 mA.

te.
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15 Moisture resistance

15.3 The value of tis 37 °C.

16 Leakage current and electric strength

16.2 The leakage current for class I appliances shall not exceed 0,5 mA.

19 Abnormal operation

19.

13 The leakage current test of 16.2 is applied in addition to the electric strength testof 16.3.
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not be placed on the flow chart of Figure Q.1.
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Appliance having
electronic circuits

Is an electronic

No ; !
disconnection or

Appliance tested for
19.11.41t019.11.4.7 in
off-position or stand-by

mode

Is 19.13 fulfilled?

{1 Yes
Appliance tested for .
19.2t0 19.10, 19.14 and 19.15 Fail
Yes Isan ™ No
electronic circuit
used?
No further
a4 programmable test
instrument used?
conditions specified Yes
Test according to in 19.11.1 fulfilled?
19.11.4.8
No
a) to g)faultin 19.11.2
and.short-circuit of No tfur:her
| Component Yes low-power circuit £s
reset OK? '
No Does any N
—_— R (o]
. protective mean
Fail

operate?

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes I

Yes
No further
test

Fait

IEC

Figure Q.1 — Flowchart outlining the sequence of tests
for the evaluation of electronic circuits (1 of 2)
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[

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board

- 222 -

Other protective device
such as thermal
cut-out operates

Protective electronic
circuit (PEC) operates

conductor opens

Additional evaluation
according to 19.1, 19.11
or 19.12, as applicable

Are
Table 8 of

and 1913

19.7, if applicable,

[

Appliance tested for
_119.11.4.1t019.11.4.7

taking exceptions into
account

Apply the faults according

fulfilled?

oGOz e

PEC before start or during

the normal operation of the
appliance which gives the
most unfavorable conditions

Is the
appliance able to
operate?

No further
test

1

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board
conductor opens

PR

If steady conditiens
are reached for.appliances
working continugusly, the
relevant(est phase of
Clause 19\that caused the

Other protective device
such as thermal
cut-out operates

Additional evaluation

l —

acfording to 19.1, 19.11
o1 19.12, as applicable

Does
appliance comply
with 19.13?

Yes

software evaluation
according to Annex R

lNo further Fail

|

If one cycle of operation

is finished for appliances

not working continuously,
the relevant test phase

of Clause 19 that caused the

PEC to operate is repeated.

PEC to 6perate is repeated.

|

No

—test ]

Figure Q.1 (2 of 2)

IEC 60335-2-6:2024 EXV © IEC 2024

IEC
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Annex R
(normative)

Software evaluation

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be validated in accordance with
the requirements in this annex.

NOTE ables R 1 and R 2 are based on Table H1 of IFC 60730-1-2013 including IFC 60730-1-2013/AMD1-2015
that |s, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and Tabl¢ R.2

for specific fault/error conditions.

R.1 Programmable electronic circuits using software

Programmable electronic circuits requiring software incorporating measures to control|the
fault/error conditions specified in Table R.1 or Table R.2 shall be conmstructed so that|the
software does not impair compliance with the requirements of this standatrd.

Compliance is checked by the inspections and tests, according to the-requirements of this annex,
and by examination of the documentation as required by this annex.

R.2 Requirements for the architecture

R.2}1 General

R.2|1.1 Programmable electronic circuits ‘rfequiring software incorporating measureg to
confrol the fault/error conditions specified in/;Table R.1 or Table R.2 shall use measures to
confrol and avoid software-related faults/errors in safety-related data and safety-related
segments of the software.

Compliance is checked by the inspéctions and tests in R.2.2 to R.3.4 inclusive.

R.2|1.2 Programmable electronic circuits requiring software incorporating measureg to
confrol the fault/error conditiens specified in Table R.2 shall have one of the following structyres:

— PBingle channel with™ periodic self-test and monitoring (see IEC 60730-1:2013 includling
EC 60730-1:2013/AMD1:2015, H.2.16.7);

— Hual channel” (homogenous) with comparison (see IEC 60730-1:2013 includling
EC 6073041:2013/AMD1:2015, H.2.16.3);

— Hual_s-channel (diverse) with comparison (see IEC 60730-1:2013 including
EC'60730-1:2013/AMD1:2015, H.2.16.2).

NOTE-t+—Comparisom betweenm duatchamnmetstructures tam be performed by-
e use of a comparator (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.3), or
e reciprocal comparison (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.15).

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 shall have one of the following structures:

— single channel with functional test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

— single channel with periodic  self-test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

— dual channel without comparison (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.1).
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NOTE 2 Software structures incorporating measures to control the fault/error conditions specified in Table R.2 are
also acceptable for programmable electronic circuits with functions requiring software measures to control the
fault/error conditions specified in Table R.1.

Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.2
R.2

.2 Measures to control faults/errors

.2.1  When redundant memory with comparison is provided on two areas of the same
component, the data in one area shall be stored in a different format from that in the other area
(see software diversity, IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, H.2.18.19).

Compliance is checked by inspection of the source code.

R.2

med
stru
fung

by the comparison.

Compliance is checked by inspection of the source code.

R.2

meagsures to control the fault/error conditions specified in Table R.1 or Table R.2, means

be
dat

rovided for the recognition and control of errors in fransmissions to external safety-re
paths. Such means shall take into account errorsiiq data, addressing, transmission ti

and| sequence of protocol.

Compliance is checked by inspection of the sotirce code.

R.2

meagsures to control the fault/error. conditions specified in Table R.1 or Table R.2,

pro

jrammable electronic circuits shall incorporate measures to address the fault/erro

safety-related segments and data.indicated in Table R.1 or Table R.2 as appropriate.

Compliance is checked by jnspection of the source code.

2.2 Programmable electronic circuits with functions requiring software incorporalting
sures to control the fault/error conditions specified in Table R.2 and that use,dual cha

ctures with comparison shall have additional fault/error detection means (such as peripdic
tional tests, periodic self tests, or independent monitoring) for any fault/érrors not dete¢ted

nel

2.3 For programmable electronic circuits with function$ requiring software incorporating

ghall
lated
rIing

2.4 For programmable electronic circuits with functions requiring software incorporating

the
ok

)
5
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Table R.1 — General fault/error conditions
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Component? Fault/error Acceptable measures P © Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/
AMD1:2015
1
Central
processing unit
(CPU)
1.1
Registers Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.49.6
— word protection with single bit redundancy H,2.19.8.2
1.2|vOoID
1.3
Functional test, or H.2.16.5
Programme Stuck at periodic self-test, or H.2.16.6
counter independent time-slot monitoring, or, H.2.18.10.4
logical monitoring of the programme Sequence H.2.18.10.2
2
Intgrrupt No interrupt or Functional test, or H.2.16.5
handllr.ug and Foo frequent time-slot monitoring H.2.18.10.4
exelcution interrupt
3
Clock Frequency mohitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong frequency
(for quartz
synchronized
clock:
harmonics/sub-
harmonics only)
4
Memory
4.1
Invariable Al.single bit Periodic modified checksum, or H.2.19.3.1
memory {atlts multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
4.2
Varjablée memory | DC fault Periodic static memory test, or H.2.19.6
word protection with single bit redundancy H.Z2.19.8.2
4.3
Addressing Stuck at Word protection with single bit redundancy H.2.19.8.2

(relevant to
variable and
invariable
memory)

including the address
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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
5.2|Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
6
Extprnal
communication
6.1 Data corruption Word protection with multi-bit redundancy, or H.2.19.8.1
of up to Hammin
Dath Gistonoe a9 | CRC - single word, or H'2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.2
Addressing Wrong address Word protection with multi-bit reddndancy H.2.19.8.1
including the address or
CRC - single word including the addresses, or H.2.19.4.1
transfer redundancy, or. H.2.18.2.2
protocol test H.2.18.14
6.3
Timing Wrong point in Time-slot monitering, or H.2.18.10.4
ti
'me scheduled\transmission H.2.18.18
Wrong sequence | Logicalmonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Input/output Fault conditions Plausibility check H.2.18.13
perfjphery specified, in
19.11.2
71
VOoID
7.2
Analog /O
7.2
A/D and D/A Fault conditions Plausibility check H.2.18.13
convertor specified in
19.11.2
7.2.2
Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 VOID
9
Custom chips ¢ | Any output Periodic self-test H.2.16.6

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.

TableR.2— Specific-fault/ i

Clomponent? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073eoe-1 120013
including
IEC60730-1:201B/A
MD1:2015
1
Central
Prokessing Unit
(CPN)
1.1
Registers DC fault Comparison of redundant CPUs by‘either:
— reciprocal comparison H.2.18.15
— independent hardware‘eomparator, or H.2.18.3
internal error detection;or H.2.18.9
redundant memory with comparison, or H.2.19.5
periodic self-teststusing either
—  walkpat.memory test H.2.19.7
—  Abraham‘test H.2.19.1
— transparent GALPAT test; or H.2.19.2.1
word protection with multi-bit redundancy, or H.2.19.8.1
static memory test and H.2.19.6
word protection with single bit redundancy H.2.19.8.2
1.2
Insfruction Wrong decoding |Comparison of redundant CPUs by either:
:iecggtirognand and sxRaition reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test H.2.18.5
1.3
Programme DC fault Periodic self-test and monitoring using either: H.2.16.7
COunR( — independent time-slot and logical monitoring H.2.18.10.3
— internal error detection, or H.2.18.9
comparison of redundant functional channels by
either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
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Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013/A
MD1:2015
1.4
Addressing DC fault Comparison of redundant CPUs by either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
internal error detection; or H.2.18.9
periodic self-test using H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18.4.1
— a multi bus parity including the address H.2.48.1.2
1.5
Datp paths DC fault and Comparison of redundant CPUs by either:
Lnesccl;tcli(i::\igon execution —  reciprocal comparison, or H.2.18.15
— independent hardware comparator, or H.2.18.3
— internal error detection, or H.2.18.9
—  periodic self-test using a testing pattern, or H.2.16.7
— data redundancy, or H.2.18.2.1
—  multi-bit bus parity H.2.18.1.2
2
Intgrrupt No interrupt or Comparison of redundant functional channels by
harldling and too frequent either
execution ‘”teF“‘Pt related | _ reciprocal comparison, H.2.18.15
to different
sources — independent hardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequeiiey monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed timerslot monitoring, or H.2.18.10.4
clock: comparison of redundant functional channels
harmonics/‘ by either:
subharmonic¢s
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4. Nlemory
4.1
Invariable 99,6 % coverage | Comparison of redundant CPUs by either:
memory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
pnrinr“(‘ nynlip rnrhmrlanny (‘hnr‘ll‘ either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
4.2
Variable memory | DC fault and Comparison of redundant CPUs by either:
dynamic cross . .
links —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic self-tests using either:
— walkpat memory test H.2.194
—  Abraham test H.2-4941
— transparent GALPAT test, or H.2719.2.1
word protection with multi-bit redundancy H.2.19.8.1
4.3
Addressing DC fault Comparison of redundant CPUs by either;
(relpvant to . )
variable and —  reciprocal comparison, or H.2.18.15
invariable — independent hardware compatator, or H.2.18.3
memory)
full bus redundancy H.2.18.1.1
testing pattern, or H.2.18.22
periodic cyclic redundancy’check, either:
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy including | H.2.19.8.1
the address
5
Intgrnal data
path
5.1
Datp DC fault Comparison of redundant CPUs by either
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
5.2
Addressing Wrong address Comparison of redundant CPUs by:
and multiple . .
addressing —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy, including [H.2.19.8.1
the address, or
full bus redundancy; or H.2.18.1.1
testing pattern including the address H.2.18.22
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Component?

Fault/error

Acceptable measures ® ¢

Definitions
See

IEC 60730-1:2013

including

IEC 60730-1:2013/A

MD1:2015

6

External
communication

6.1

Datp DataTorruption CRC—aoubDle worda, or .2, 19.4.2
of up to
Hamming data redundancy or H.2.18.2.1
distance 4 comparison of redundant functional channels by
either
— reciprocal comparison; or H28.15
— independent hardware comparator N2.18.3
6.2
Addressing Wrong address CRC - double word, including the address,or, H.2.19.4.2
and multiple
addressing full bus redundancy of data and address-0Or H.2.18.1.1
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware‘comparator H.2.18.3
6.3
Timing Wrong point in Time-slot and logical'monitoring, or H.2.18.10.3
time
! comparison of redundant communication channels
by either:
— reciprecal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
Wrong sequence | Time-slot and logical monitoring, or H.2.18.10.3
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
7
Inplut/output
perjphery
71
Digjtal’l/o Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
racinrocal comnaricon H 2 18 15
TITT.Z IAALAA A AL AR o

— independent hardware comparator, or
input comparison, or

multiple parallel outputs, or

output verification, or

testing pattern, or

code safety

H.2.18.3
H.2.18.8
H.2.18.11
H.2.18.12
H.2.18.22
H.2.18.2
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
7.2
Analog I/O
7.21
A/D- and D/A- Fault conditions | Comparison of redundant CPUs by either:
convertor in 19.11.2 reciprocal-comparisen H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.48.12
testing pattern H.2.18.22
7.2{2
Analog Wrong Comparison of redundant CPUs by either:
multiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Monitoring Any output Tested monitoring, or H.2.18.21
deVices and outside the static e )
comparators and dynamic redundant monitoring and comparison, or H.2.18.17
functional error recogniZing means H.2.18.6
specification
9
Cugtom chips ¢ | Any output Periodic self-test and monitoring, H.2.16.7
outside the static ) ) )
e.g| ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gatp array functional error recognizing means H.2.18.6
specification
NOTE A DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.
a8  For fault/error assgssment, some components are divided into their sub-functions.
b For each sub-fuliction in the table, the software measure will cover the Table R.1 fault/error.
¢ Where morethan one measure is given for a sub-function, these are alternatives.
4 ITo be divided as necessary by the manufacturer into sub-functions.

R.2.2.5 For programmable electronic circuits with functions requiring software incorporating
measures to control the fault/error conditions specified in Table R.1 or Table R.2, detection of
a fault/error shall occur before compliance with Clause 19, 22.40, 22.102, 22.123, 22.124,
22.134, 22.138 or 32.101 is impaired.

For appliances intended for remote communication through public networks, where
normative Annex U is applicable as determined by 22.62, detection of a fault/error shall occur
before compliance with normative Annex U is impaired.

Compliance is checked by inspection and testing of the source code.

NOTE The loss of dual channel capability is deemed to be an error in a programmable electronic circuit using a
dual channel structure required for software to control the fault/error conditions specified in Table R.2.
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R.2.2.6 The software shall be referenced to relevant parts of the operating sequence and the
associated hardware functions.

Compliance is checked by inspection of the source code.

R.2.2.7 Where labels are used for memory locations, these labels shall be unique.

Compliance is checked by inspection of the source code.

R.zfummmmwmwmmwand

data.

Corn

R.2
sha
22.
thro
soft

before compliance with normative Annex U is impaired.

Corn

R.3

R.3

For
mes
mes

Sof
Tab
spe

hpliance is checked by inspection of the source code.

2.9 The software and safety-related hardware under its control shall be initialized jand
| terminate before compliance with Clause 19, 22.40, 22.102, 22.128))22.124, 22.134,
38 or 32.101 is impaired. In addition, for appliances intended for remote communication
ugh public networks where normative Annex U is applicable as determined by 22.62,|the
ware and safety-related hardware under its control shall be initialized and shall terminate

hpliance is checked by testing of the source code.

Measures to avoid errors

1 General

programmable electronic circuits .with functions requiring software incorporafing
sures to control the fault/error conditions specified in Table R.1 or Table R.2, the following
sures to avoid systematic faults inthe software shall be applied.

ware that incorporates measures used to control the fault/error conditions specified in
le R.2 is inherently acceptable for software required to control the fault/error conditlons
cified in Table R.1.

NOTIE The content of these requirements is extracted from IEC 61508-3:2010 and adapted to the needs of| this

stan
R.3
R.3

The specification of the software safety requirements shall include:

Hard.
2 Specification
21 Software safety requirements

orinti o
T

dac
a— UCSCTTotUl

time(s);

response

e functions related to the application including their related software faults required to be
controlled;

e functions related to the detection, annunciation and management of software or
hardware faults.

a description of interfaces between software and hardware;
a description of interfaces between any safety and non-safety related functions;

a description of any compiler used to generate the object code from the source code,
including details of any compiler switch settings used such as library function options,
memory model, optimization, SRAM details, clock rate and chip details;

a description of any linker used to link the object code to executable library routines.
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Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.3.

Table R.3 — Semi-formal methods

Technique / Measure Informative references

Semi-formal methods
Logical/functional block diagrams
Sequence diagrams

E
De¢ision/truth tables IEC 61508-7:2010, C.6.1

njte state machines/state transition diagrams IEC 61508-7:2010, B.2.3.2

R.3{2.2 Software architecture
R.3}2.2.1 The specification of the software architecture shall include the following aspects:

— fechniques and measures to control software faults/errors (referdo-R.2.2);

— Interactions between hardware and software;

— partitioning into modules and their allocation to the specified’safety functions;
— hierarchy and call structure of the modules (control flow);

— Interrupt handling;

— Mata flow and restrictions on data access;

— prchitecture and storage of data;

— [lime-based dependencies of sequences and data.

Compliance is checked by inspection of.the documentation and as specified in R.3.2.2.2.

NOT[E Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R4'= Software architecture specification

Technique / Measure Informative references

Fadlt detection and diagnosis IEC 61508-7:2010, C.3.1

Semi-formal methods(:
e | Logic/function block diagrams

. Sequence.diagrams

e | Finitesstate machines / state transition diagrams IEC 61508-7:2010, B.2.3.2

e | Data-flow diagrams IEC 61508-7:2010, C.2.2

R.3.2.2.2 The architecture specification shall be validated against the specification of the
software safety requirements by static analysis.

NOTE Example methods for static analysis are:

e control flow analysis; (IEC 61508-7:2010, C.5.9);

e data flow analysis; (IEC 61508-7:2010, C.5.10);

e walk-through (software) (IEC 61508-7:2010, C.5.15);
e design review (IEC 61508-7:2010, C.5.16).
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R.3.2.3 Module design and coding

R.3.2.3.1 Based on the architecture design, software shall be suitably refined into modules.
Software module design and coding shall be implemented in a way that is traceable to the
software architecture and requirements.

The module design shall specify:

— function(s);

— interfaces to other modules;

— fata.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.

NOTE 1 The use of computer aided design tools is accepted.

NOTE 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e/g~range checks, check
for djivision by 0, plausibility checks).

NOTE 3 Examples of some techniques/measures to meet these requirements can bg)found in Table R.5.

Table R.5 — Module design specification

Technique / Measure Informative references
Linjited size of software modules IEC 61508-7:2010, C.2.9
Infermation hiding / encapsulation IEC 61508-7:2010, C.2.8
Ong entry / one exit point in subroutines and functions IEC 61508-7:2010, C.2.9
Fully defined interface IEC 61508-7:2010, C.2.9

Semi-formal methods:
e | Logic/function block diagrams

. Sequence diagrams

. Finite state machines / state transitiondiagrams IEC 61508-7:2010, B.2.3.2
. Data flow diagrams IEC 61508-7:2010, C.2.2

R.3]2.3.2 Software co@le shall be structured.

Compliance is checked by R.3.2.3.3 and by inspection of the documentation.

NOTE 1 Struetufal complexity can be minimized by applying the following principles:

e HKeep the-humber of possible paths through a software module small, and the relation between the inputf and
dqutput parameters as simple as possible;

e gvoid/complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;

e where possible, relate loop constraints and branching to input parameters;

e avoid using complex calculations as the basis of branching and loop decisions.

NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.6.
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Table R.6 — Design and coding standards

Technique / Measure Informative references
Use of coding standard (see NOTE) IEC 61508-7:2010, C.2.6.2
No use of dynamic objects and variables (see NOTE) IEC 61508-7:2010, C.2.6.3
Limited use of interrupts IEC 61508-7:2010, C.2.6.5
Limited use of pointers IEC 61508-7:2010, C.2.6.6
Limited use of recursion IEC 61508-7:2010, C.2.6.7
No _unconditional jumps in programs in higher level [EC 61508-7:2010, C.2.6.2
languages
NQTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient memjory
for|all dynamic objects and/or variables will be allocated before runtime, or which inserts runtime checks for [the
correct online allocation of memory.

R.3{2.3.3 Coded software shall be validated against the module specification by static analysis.
The module specification shall be validated against the architecturevspecification by slatic
analysis.

R.3(3 Software validation

The software shall be validated with reference to the requirements of the software safety
reqlirements specification.

NOTEE 1 Validation is confirmation by examination and_provision of objective evidence that the partigular
requjrements for a specific intended use are fulfilled. Therefore, for example, software validation means confirming
by examination and provision of objective evidence thatthe software satisfies the software safety requirements
spedification.

Compliance is checked by simulation of:

— linput signals present during normal operation;
— lanticipated occurrences;
— lundesired conditions requiring system action.

Testt cases, test data and'test results shall be reported.

NOTE 2 Examples of/some techniques/measures to meet these requirements can be found in Table R.7.

Table R.7 — Software safety validation

Technique / Measure Informative references
Fumctionaland black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
a Rnunrlnry value nnalyoie IEC 81508-7:2010 _C h 4
. Process simulation IEC 61508-7:2010, C.5.18

Simulation, modelling:

. Finite state machines IEC 61508-7:2010, B.2.3.2

. Performance modelling IEC 61508-7:2010, C.5.20

R.3.4 Management items
R.3.4.1 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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NOTE The use of a version ID number, if unique, is one possible solution.

Compliance is checked by inspection of the documentation.

R.3.4.2 Software modification

R.3.4.2.1 Software modifications shall be based on a modification request which details the
following:

— the hazards which may be affected;

— the proposed change;

— the reasons for change.

R.3{4.2.2 An analysis shall be carried out to determine the impact of the proposed modification
on flunctional safety.

R.3{4.2.3 A detailed specification for the modification shall be generated including |the
necessary activities for verification and validation, such as a definition of‘suitable test casqgs.

R.3{4.2.4 The modification shall be carried out as planned.

R.3{4.2.5 The assessment of the modification shall be carried out based on the specified
verification and validation activities. This may include:

— B reverification of changed software modules;
— B reverification of affected software modules;
— prevalidation of the complete system.

R.3]4.2.6 All details of modification activities’shall be documented.

Compliance of the requirements in .R>3:4.2.1 to R.3.4.2.6 is checked by inspection of|the
documentation.
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Annex S
(informative)

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?

No Arithmetic mean

value (AMV) is used

Is the largest value that
is exceeded for a time that exceeds
10 % of the time of therepresentative
period:*AMV?

No

AMV is used

Then the power input or current is
the largest value that is
exceeded for a time that exceeds
10 % of the time of the
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

024

This annex provides requirements for non-metallic materials subject to direct or reflected UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and electrical properties are
relied upon for compliance with this standard. This annex does not apply to glass, ceramic and
similar materials.

NOT|
emit

The
met
test
staf

med(
cony

The
witH

Moq

5.1

5.1
a c(

NOT]
5.2

5.2,

5.3

5.3,

9

Thig

{1 The UV-C emitter shall be a low pressurermercury lamp with a quartz envelope ha

significant UV-C radiation.

allic material properties before and after UV-C radiation conditioning. The conditioning
s are carried out on non-metallic material specimens prepared according| o the rele
dard for the test method. The standards and compliance criteria fob’parts provi
hanical support or impact resistance are specified in Table T.1.|,The standard
pliance criteria for electrical insulation of internal wiring are specified in Table T.2.

conditioning apparatus and test procedure are as specified indSO 4892-1 and ISO 489
some of their clauses being as modified follows.

lifications to the clauses of ISO 4892-1:2016.

Irradiance

ntinuous spectral irradiance of 10 W/mZ2 at 254 nm.

E The quartz envelope blocks the 185 nm_resonant wavelength for mercury that can generate ozone.
Temperature

5 The black-panel temperature shall be 63 °C + 3 °C.

Humidity and wetting
1 Humidification_of the chamber air is specified in part 2 when necessary.
Test report

clause is not applicable.

E General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considered to

UV-C radiation effect on non-metallic materials is determined by measuring sélected njon-

and

ant
ling
and

ing

Modifications to the clauses of ISO 4892-2:2013.

7

7.1

Procedure

General

At least three test specimens of each non-metallic material providing mechanical support or
impact resistance shall be exposed in each run to allow statistical evaluation of the results.

Ten samples of the insulated internal wiring shall be exposed in each run. When the internal
wiring is provided in more than one colour, the colour having the heaviest organic pigment
loading is used.
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In determining the samples for testing, consideration should be given to samples coloured red

ory

7.2

ellow which are known to have particular critical effects.

Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to any
applied stress.

7.3

Exposure

Before placing the specimens in the test chamber, the apparatus shall be operating under the

spegified exposure conditions. It shall be programmed to operate continuously and|the
congitions shall be maintained throughout the exposure, keeping any interruptions tolseryice
the lapparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are exposéed for 1 000 h.
NOTE Repositioning of the specimens during exposure is desirable and might be necessary.
If it|is necessary to remove a test specimen for periodic inspection,(eare should be takeh to
avofd touching the exposed surface or altering it in any way.
7.4| Measurement of radiant exposure
If used, a radiometer shall be mounted and calibrated such that it measures the irradiance at
the lexposed surface of the test specimen.
7.5| Determination of changes in properties after exposure
The non-metallic material properties and test:methods for parts providing mechanical support
or impact resistance are specified in Table:T:1.
Table T.1 — Minimum property retention limits after UV-C exposure
Parts to be tested Property Standard for the test Minimum retention after
method test
Paits providing Tensile strength @ or ISO 527 (all parts) 70 %
mephanical support Flexural strength 2P ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Parts providing impact .
reslstance Izod impact € or ISO 180 70 %
Tensile impact °© 1ISO 8256 70 %
a8 |Tensitenstrength and flexural strength tests are to be conducted on specimens no thicker than the acfual
thicknesses.
b Tilv :.iu'v Uf tilc bdlllpiv U)\}JUDUU‘ tU ILJ“V"L/ |au'iatiun ;b tU ‘UU iII bUIItabt Wltil tilv tVVU anU‘;IIH }JU;IItb VV;IUII ubing

the three point loading method.

Tests conducted on 3,0 mm thick specimens for |zod impact and tensile impact tests and 4,0 mm thick

specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

Test specimens shall also show no visible signs of deterioration, such as crazing or cracking.

The non-metallic material properties and test method for electrical insulation of internal wiring

are

specified in Table T.2.
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Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Parts to be tested

Property

Standard for the test
method

Compliance

Electrical insulation of
internal wiring

Electric strength

IEC 60335-1 Subclause
23.5

No breakdown shall occur
during the test.

8 Exposure report

This clause is not applicable.
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Annex U
(normative)

Appliances intended for remote communication through public networks

The measures given in this annex are intended to avoid unauthorized access and the effects
of transmission failures via remote communication through public networks, where
compliance with this standard could be impaired.

Hov

avar in agdeneral it does-not cover asnects concernina confidentialitv of data and constl
-e+—H-gehera—i+& RO+ V-o+—asp t 2 HHAG RHEeRHaH-O+aa G

er

priv

u.1

u.1

uU.1
aut
pro
tob

u.1
aut
med
ser

u.1
cry
cald

acy.

Terms and definitions

1 Definitions relating to remote functionality

1.1
hentication

e

1.2

horization

ns to ensure that the authenticated entity requesting access to information, function
ices has the required authority

1.3
btographic technique

parameter

uU.1

1.4

data integrity protection

prot

ection that enables the appliance to confirm the data has not been altered, lost or destro

ision for confirming that the entity sending or receiving a message is what or who it clqi

5 Oor

ulation of output data using a mathematical algorithm to encode input data with a key as a

yed

U.2 Marking and-instructions

U.2{1 If there.is\provision for software download, instructions shall be provided on how or
whagre to obtaih-the unique name or code given by the manufacturer, that identifies the curfent
vergion of (the software running in the appliance. The instructions shall also include |the
necgessary.steps the user must follow for the software update procedure.
Compliaree-is-checked-byinspection-

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

this

standard.

Compliance is checked by inspection.

U.3.2 Remote communication shall be established, implemented and terminated by the

app

liance 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;

024

means to detect and respond to communication in which, for any reason, a message being

communicated is incomplete, truncated, contains errors or has the correct format

but

delivers information that i1s outside the range expected for that type of message; and

measures to control the fault/error conditions specified in Table R.1.

Compliance is checked by the inspections and tests of the software architecture in'R.3.2.2

eva

u.3

uating the software in accordance with R.3.3.

3 Measures shall be provided to protect against hazards arising from the receptio

messages from several sources simultaneously or sequentially.

Compliance is checked by evaluation according to U.3.2.

u.3
sha
tec

For
the

nniques to ensure the identity of both parties.

the purposes of this requirement, communication between two entities for preparatio
authentication and authorization process is.not considered remote communication.

Compliance is checked by inspection of the software.

u.3
faul

NOT

5 Measures shall be taken to_prevent unauthorized access and to detect transmis
ks/errors in the remote communication.

FE  Examples of acceptable hardware-software measures are provided in Table U.1.

Compliance is checked by .evaluation according to U.3.2.

4 Remote communication shall not be enabled priofido authorization. Authorizat
| be based on authentication. The authentication‘process shall use cryptograjp

and

h of

ion
hic

5ion
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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

accessories—and-notrely unon part of the router or similar data transmission-device ii'oe|f,
Y P4 ™ Lag

and| shall be performed prior to transmission.

NOTE Examples of commonly accepted data integrity protection are defined and described in (SO/IEC 9796,
ISO/JEC 9797, ISO/IEC 9798, ISO/IEC 10118, ISO/IEC 11770, ISO/IEC 14888, ISO/IEC 15946,SO/IEC 14033,
ISO/JEC 29192, as well as ISO/IEC 19772.

Compliance is checked by inspection and review of technical documentation which prdves
adherence to the commonly accepted data integrity protection methods,

U.3{8 Provisions shall be taken to ensure that software updates provided by the manufactprer
and| transmitted to the appliance via remote communication'shall be verified prior tq its
instpllation:

— BRgainst corruption through communication;
— that the software version is compatible with the appliance for which the software versgion
was designed.

Additionally, the software which performs the above-mentioned checks shall contain measures
to cpntrol the fault/error conditions specified jpn Table R.1.

Compliance is checked by evaluating thexsoftware and the manufacturer’s version managenpent
documentation in accordance with thérélevant requirements of normative Annex R.

U.3{9 Permission for each installation of software in the appliance shall be given by the person
responsible for the appliance.

Usdr activation of a mode that enables automatic software updates is permitted.

Compliance is chécked by inspection of technical documentation describing the permis$ion
protedure 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.

Compliance is checked by software inspection and relevant testing.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-6: Particular requirements for stationary cooking ranges,

hobs;ovens—and-similar-apptiances
FOREWORD

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

reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

1
E

qd

i

Rublicly Available Specifications (PAS) and Guides (hereafter referred to as IEC” Publication(s)").

A

may participate in this preparatory work. International, governmental and non-goyernmental organizations lia
V
q

The formal decisions or agreements of IEC on technical matters express,»as nearly as possible, an internat
qg
i

ihterested IEC National Committees.

IEC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are{made to ensure that the technical content of]
Rublications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

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

ny IEC Publication and the corresponding national*or regional publication shall be clearly indicated in the I§

IEC itself does not provide any attestation of~conformity. Independent certification bodies provide confo
gssessment services and, in some areas, 'dccess to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent certification bodies.

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

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

y:
i

indispensable fornthe’correct application of this publication.

|

fdatent(s). JE€\takes no position concerning the evidence, validity or applicability of any claimed patent righ
respect. thereof. As of the date of publication of this document, IEC had received notice of (a) patent(s), W
may b€ required to implement this document. However, implementers are cautioned that this may not reprg
thedatest information, which may be obtained from the patent database available at https://patents.iec.ch|
ghall\not be held responsible for identifying any or all such patent rights.

|
tfansparently to the maximum extent possible in theinational and regional publications. Any divergence betyeen
g

sing
onal
and

ih addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repjorts,

heir
with
sing

ith the IEC also participate in this preparation. IEC collaborates closely with the’ International Organizatioh for
tandardization (ISO) in accordance with conditions determined by agreement) between the two organizatiops.

onal

onsensus of opinion on the relevant subjects since each technical{egommittee has representation from all

onal
IEC
any

ions

tter.

mity
any

and
e or
and
IEC

ttention is drawn to,the Normative references cited in this publication. Use of the referenced publicatiops is

FC draws attention to the possibility that the implementation of this document may involve the use of (a)

ts in
hich
sent
IEC

IEC 60335-2-6 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2014
Amendment 1:2018. This edition constitutes a technical revision.

and

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

a) alignment with IEC 60335-1:2020;
b) deletion of notes (15.2) and conversion of notes to normative text (Clause 1, 3.1.9.101,

7.103, 11.7, 15.2, 16.2, 22.109, 22.120, 22.132, 22.124, Figure 103);
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c) application of test probe 19 (8.1.1, 20.2);

d) alignment of limits on the temperature rise of external accessible surfaces (Clause 11);

e) addition of requirements for automatic regulation systems and remote automatic regulation
systems for induction hobs (3.7.103, 3.11.4, 3.11.5, 3.11.101, 7.12, 19.102, 22.40, 22.62,
Annex AA);

f) addition of requirements for remote operation of ovens (22.51).
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text of this International Standard is based on the following documents:
prart KépOI’[ on voting
61/7253/FDIS 61/7275/RVD

information on the voting for its approval can be found in the report on voting,indicate
above table.

language used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directivesy -Part 2, and develope

d in

d in

brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives) IEC Supplement, available

vww.iec.ch/members_experts/refdocs. The main documenttypes developed by IEC
cribed in greater detail at www.iec.ch/publications.

are

st of all parts of the IEC 60335 series, under th€ general title: Household and similar

trical appliances — Safety, can be found on the/EC website.

part 2 is to be used in conjunction with' the latest edition of IEC 60335-1 and
ndments unless that edition precludes.it; in that case, the latest edition that does

its
not

tlude it is used. It was established on the basis of the sixth edition (2020) of that standard.

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

part 2 supplements or modifie's the corresponding clauses in IEC 60335-1, so as to conpert

publication into the IEC:standard: Particular requirements for stationary cooking ran
S5, ovens and similar appliances.

En a particular subclause of Part 1 is not mentioned in this part 2, that subclause applie
bs is reasonable.;When this standard states "addition", "modification" or "replacement”,
vant text in Part™ is to be adapted accordingly.

E 2 Thelfollowing numbering system is used:

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

jes,

5 as
the

Linless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, incldding

hose in a replaced clause or subclause:
g T

— additional annexes are lettered AA, BB, etc.

NOT

E 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 the

asso

ciated noun are also in bold.
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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 testing
organizations can need a transitional period following publication of a new, amended or revised IEC publication in
whic k i i e i e e i

revided tests.

It is fhe recommendation of the committee that the content of this publication be adopted for implementatign natiopally
not garlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

— [11.101: Table 103 is applicable for limits on surface temperatures (Australia, New Zealand).

— P4.101: Socket-outlets have to be provided with residual current{dévices which may| be
combined with the overcurrent protective device (Australia).

— P5.3: Cooking ranges that are not built-in shall not be permanently connected to the fixed
wiring (New Zealand).

IMPORTANT - The "colour inside” logo on the_¢over page of this document indicafes
that it contains colours which are considered.tocbe useful for the correct understanding
of|its contents. Users should therefore print\this document using a colour printer.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

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

https://www.iec.ch/tc61/supportingdocuments

This

not [constitute a replacement for the normative text in this standard.

Thig
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phehomena can affect the safe operation of appliances.

This
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by another part 2 of IEC 60335, the relevant part 2 is€applied to each function separately
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lectrical, mechanical, thermal, fire and radiation of appliances when operatedias in nor
taking into account the manufacturer's instructions. It also covers abnornial situations
be expected in practice and takes into account the way in which) ‘electromagn

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

ever, national wiring rules can differ.

n appliance within the scope of this standard also incorporates functions that are covg

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

1, Part 1 applies.

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

standard is a product-family standard dealing with the safety of appliances and ta
tedence over horizontakand generic standards covering the same subject.

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

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

oes

standard recognizes the internationally accepted level of protection against hazards such

mal
that
etic

ere

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

red
as
into

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

itis
heral

kes

b not
ents

d to
d to

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

NOT

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

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

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

— CISPR 14-2 concerning electromagnetic immunity;

— |EC standards published by TC 111 concerning environmental matters.
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Thig clause of Part 1 is replaced by the following.

This
as ¢ooking ranges, hobs, and ovens, for household use, their rated voltage'being not n
tham 250 V for single-phase appliances connected between one phase and-neutral, and 48

for

appliances.

Thig standard also includes some requirements for ovens that are'intended to be used on bg
ships.

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

As

thatl are encountered by all'persons in and around the home. However, in general, it does
take into account:
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-6: Particular requirements for stationary cooking ranges,
hobs, ovens and similar appliances

'Sctope

bther appliances including direct current (DC) supplied appliances,.and battery-oper3

griddles;

grills;

nduction hobs;
nduction wok elements;

pyrolytic self-cleaning ovens;

rteam ovens.

ar as is practicable, this standard deals with the common hazards presented by applian

bersons (including children) whose

» physical, sensory or mental capabilities; or

p lack of\experience and knowledge

brevents them from using the appliance safely without supervision or instruction;

children playing with the appliance.

Attention is drawn to the fact that:

Part of IEC 60335 deals with the safety of stationary electric cooking appliances, guch

ore
ov
ted

ard

ces
not

for appliances intended to be used in vehicles or on board ships or aircraft, additional

requirements can be necessary;

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

authorities and similar authorities.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 © |IEC 2024 -9-

This standard does not apply to:

2

Thig clause of Part 1 is applicable except as follows.

Addition:

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

IEC|60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC|60068-2-27, Environmental testing — Part 2-27: Tests — Test(Ea'and guidance: Shock

IEC|60068-2-52:2017, Environmental testing — Part 2-52; “[eSts — Test Kb: Salt mist, c)
(sodlium chloride solution)

3

Thig clause of Part 1 is applicable except as follows.

3.1

3.1[6
rated current

Notg 101 to entry: For appliances having more than three heating units per phase, other than those tha

cont

energized at the same time, a diversity factor is applied to the rated current or rated power input when determ
the qurrent used to establish the size of the terminals and the nominal cross-sectional area of the supply cord.

dive
can

3.1,
nor

appliances intended for commercial catering;

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

grills, toasters and similar portable cooking appliances (IEC 60335-2-9);
microwave ovens (IEC 60335-2-25).

Normative references

the

Terms and definitions

Definitions relating to physical characteristics

olled by programmable electrohic circuits that limit the number of heating elements and/or motors from H

sity factor F is calculated from the following formula, where N is the number of heating units per phase
be energized together:

F=0,35+ 065

JN

9 {Modification:

clic

are
eing
ning
The
that

mal operation

Replace the first paragraph with the following:

ope

ration of the appliance as specified in 3.1.9.101 to 3.1.9.107

Replace the first dashed item of the second paragraph with the following:

the battery that is fully discharged is charged with the battery-operated appliance

operating as specified, if allowed by the construction of the appliance.
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3.1.9.101 Hob elements, other than induction hob elements and induction wok elements,
are operated with vessels containing cold water. The vessel is made of unpolished commercial
quality aluminium, has a flat bottom and is covered with a lid that is positioned so that steam
does not affect the tests. Thermal controls are adjusted to their highest setting until the water
boils and then adjusted so that the water boils gently. Water is added to maintain the level
during boiling.

In case of doubt, vessels as specified in Figure 101 are used.

Induction hob elements are operated with vessels as specified in Figure 102 that contain
cooking oil at room temperature. Thermal controls are adjusted to their highest setting until
the [Olf temperature reaches 180 'C £ 4 "C and then adjusted so that this temperatare is
maintained. The oil temperature is measured 10 mm above the centre of the bottom™oef|the
vessel.

Induction hob elements in a flexible induction cooking zone are operated with vessels
accprding to Figure 102 with diameters as specified in Figure 101 as follows:

a) the maximum number of vessels which can be separately controlled‘at the same Liltme,

brranged to cover the flexible induction cooking zone as far as possible. Any combination
bf vessels giving the most unfavourable results shall be used for'the test. Several vessels
with the same diameter may be used,;

b) the vessel which provides the highest power density (W/cm?);
c) [he smallest vessel that allows an induction hob elementto operate.

Opgration as specified in a), b) or c), that results in the most unfavourable condition for|the
tests specified in the relevant subclauses is applied.

Induction wok elements are operated with a, wok having an equivalent sphere diameter that
doeps not differ from the equivalent sphere diameter of the induction wok element cavity by

more than ? %. This wok can be supplied by the manufacturer.

The wok is made of low carbon steel having a maximum carbon content of 0,08 % and a
thickness of 2 mm £ 0,5 mm. The'height of the wok shall be approximately twice the depth of
the induction wok element cavity.

The wok is filled to approximately half of its height with cooking oil at room temperature.
Thefrmal controls are adjusted to their highest setting until the oil temperature reaghes
180|°C = 4 °C and thenvadjusted so that this temperature is maintained. The oil temperatuie is
megsured 10 mm above the centre of the bottom of the vessel.

For|all hob elements other than those in a flexible induction cooking zone and induction
wok elements; the diameter of the bottom of the vessel is approximately equal to the diamgter
of the coeking zone and the quantity of liquid is specified in Table 101. The vessel is positioned
centrally_on the cooking zone.

KIT f King
zone is used for the test.

For non-circular cooking zones, the smallest non-circular vessel is used which will cover the
cooking zone as far as possible, taking into account the hob rim and the other vessels. The
quantity of liquid is determined on the basis of the minor diameter of the cooking zone.
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Table 101 — Quantity of liquid in the vessel

Diameter of cooking zone Quantity of water or oil
mm |
<110 0,6
> 110 and < 145 1,0
> 145 and < 180 1,5
> 180 and < 220 2,0
220 and < 300 3.0

3.1,

9.102 Ovens and steam convection ovens are operated empty with the doef clos

Thermal controls are adjusted so that the mean temperature in the centre of\the ove

mai

ntained at

P20 °C = 4 °C for ovens with forced air circulation;
P40 °C + 4 °C for other ovens.

If the temperature cannot be attained, the thermal control is adjusted-to its highest setting.

Ovd

ns without thermal controls are switched on and off so that the temperature in the ce

of the oven is maintained at 240 °C + 15 °C.

Atni
inst
high
that

Ste
beirn

Ste
preq

The

Ste
con

3.1,

ospheric steam ovens and pressure steam ovens(are operated in accordance with
ructions. Lids, doors and covers are in position and closed. Controls are adjusted to t

maintains this temperature.

hm generators intended to be filled by hand are filled according to the instructions, w
g added to maintain the steam generation.

hm generators intended to be filled automatically are connected to a water supply,
ssure of which is set according to-the instructions.

supply water has a temperature of

15 °C £ 5 °C for appliances to be connected to a cold water supply;

50 °C + 5 °C or the temperature indicated in the instructions, whichever is the higher
bppliances to be(onnected to a hot water supply.

hm convection-ovens are also operated while generating steam but with the then
frols adjustédias for operation without steam.

unfavouraple position for normal use, the door and any other accessories being positione

acc

brdance with the instructions. In the absence of such instructions, the door and o

ed.
h is

htre

the
heir

est setting until the cooking temperature is reaghed and then adjusted to the lowest setting

ater

the

for

mal

9.103_\Grills are operated empty with the grill pan and food supports in the most

d in
her

laf

mal

acc
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controls are adjusted to their highest setting. However, if the instructions for grills incorporated
in ovens specify a lower setting, this setting is used. Any reflectors intended to be placed above

hea

ting elements are in position.

3.1.9.104 Rotating spits in ovens or grills are operated with the load on the rotating spit as
shown in Figure 103. The load is positioned on the rotary spit so that the fixing screw contacts
the diameter of the spit. The appliance is operated taking into account the instructions with
regard to:

— the heating elements to be operated;

— the setting of the thermal control,;

— the position of the door and grill pan.
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In the absence of such instructions, the control is adjusted to its highest setting and the door is
fully open or is placed in the most unfavourable intermediate position in which it can be left.

Any

grill pan is placed in its lowest position.

3.1.9.105 Warming drawers and similar compartments are operated in the closed position with
their controls adjusted to the highest setting.

3.1.9.106 Griddles are operated so that the temperature at the centre of the heated surface
is maintained at 275 °C £ 15 °C by adjusting their thermal controls or by switching the supply
on or off.

3.1,

3.1.E.107 Cooking ranges are operated with their individual heating units being opereLted
undger their stated conditions of normal operation.

101

ratged water pressure

wat

3.1,

Br pressure assigned to the appliance by the manufacturer

102

rated cooking pressure

maxXimum working pressure of pressure steam ovens assigned-by the manufacturer to
pressurized parts of the appliance

3.5| Definitions relating to types of appliances

3.5]101

oven

appliance having a heated cavity with a door and-constructed so that food, which can be
container, can be placed on a shelf

3.5]102

gril

hearing unit constructed so that the food is supported on a grid or spit and is cooked by rad
hea

Notel 1 to entry: The cooking op€ration in a grill is known as grilling or broiling.

3.5/103

hob

appliance that incarporates a hob surface and one or more hob elements, and is built i
par{ of a cooking\range

3.5/104

codking range

app,

idnce incorporating a hob and an oven and which can incorporate a grill or griddle

3.5.

the

na

iant

n or

105

pyrolytic self-cleaning oven
oven in which cooking deposits are removed by heating the oven to a temperature exceeding

350

3.5.

°C

106

steam oven
oven intended for cooking food by steam in the appliance
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3.5.106.1

steam convection oven

steam oven intended for cooking food by conventional heating and steam generated at
atmospheric pressure in the appliance

Note 1 to entry: The operation temperature can exceed the boiling point of water.

3.5.106.2

atmospheric steam oven

steam oven in which the pressure within the cooking compartment differs from atmospheric
pressure by 50 kPa or less

3.5/106.3

pressure steam oven
steam oven intended for cooking food by direct steam generated at a pressure that'is at I¢ast
50 kPa higher than atmospheric pressure

3.5107
griddle
heating unit having a surface on which the food is placed directly for.cooking

3.5/108
induiction hob
hol containing at least one induction hob element or oné induction wok element

3.6 | Definitions relating to parts of an appliance

3.6.101
heating unit
any|part of the appliance that fulfils an independent cooking or warming function

Noteg 1 to entry: Examples are hob elements,covens, grills and warming drawers.

3.6102
hol surface
horizontal part of the appliancé.on which vessels can be placed

3.6.[103
hoh element
heating unit attached’to the hob surface or positioned below the cooking zone

3.6/104
indtiction-hob element
hol element that heats metallic vessels by means of eddy currents

4l 1 a-af HI
L3

Note 4 Tk ad 4 el i 4 1o £
(o) —to—eftry~ reetty—currents—arehautea— nme—erettomagnettTera—oT—=a—Cotr

3.6.105

induction wok element

induction hob element with the hob surface of an approximate spherical shape to accept
a wok

3.6.106
cooking zone
area marked on a hob surface where the vessel is placed for heating food

Note 1 to entry: When a hob element protrudes above the hob surface, its surface is the cooking zone.
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3.6.107

pan detector

device incorporated in a hob element that prevents its operation unless a vessel is placed on
the cooking zone

3.6.108

touch control

control actuated by contact or proximity of a finger, with little or no movement of the contact
surface

3.6.
temperature-sensing probe
devjce that is inserted into the food to measure its temperature and which is a part of,an oven
control

3.6110

er)libIe induction cooking zone
area on a cooking zone with induction hob elements that is not marked to indicate where
vesgels are to be placed for heating food

3.7 | Definitions relating to safety components

3.7/101
pressure regulator
confrol that maintains the pressure at a particular valug during normal use

3.7/102
pressure-relief device
confrol that limits the pressure under abnormal operating conditions

3.7/103

autpmatic regulation system
reglilation system for hobs that uses wired or wireless sensors to enable and control an
automatic cooking process and maintaining a target value

Notg 1 to entry: Wireless sensofs can communicate by means of radio communication.

Notg 2 to entry: The target value can be e.g. temperature, time, power level.
3.8 | Definitions relating to miscellaneous matters

3.8/101
open deck
area thatdisexposed to marine environment

3.8.102
dayroom
area that can be exposed to marine environment from time to time

3.11 Definitions relating to remote functionality

3.11.4
remote communication

Note 101 to entry: Transmission of data for operating functions that do not control heating units (e.g. brightness
of displays or buzzer sounds) that can be initiated by the user out of sight of the appliance is considered remote
communication, but not considered remote operation.

Note 102 to entry: In the case where a wireless sensor uses short range communication technology and exclusively
communicates with the hob through its connectivity module to exchange sensor data, the communication between
the wireless sensor and the hob is not considered as communication through a public network.
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3.11.5
remote operation

Note

101 to entry: Remote operation refers to commands initiated by the user out of sight of the appliance

control intended functions such as the control of heating units.

Note
confi

Note

that

102 to entry: Remote communication including change of target values of the system which require manual

rmation at the hob is not considered remote operation.

103 to entry: General guidance for the application of remote automatic regulation systems for hobs is given
in the informative Annex AA, Figure AA.1.

3.11.101

autpmatic regulation system that can be initiated or modified by means of_remn

co

4

This

5
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5.3

For
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5.4
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hav
plag
boil
mail

5.101 Class lll temperature-sensing probes are only subjected to the tests of Clause 1

5.102 Steam-convection ovens are tested as ovens.

6

rel:]:ote automatic regulation system

munication

General requirement

clause of Part 1 is applicable.

General conditions for the tests
clause of Part 1 is applicable except as follows.
Addition:

pyrolytic self-cleaning ovens, the tests 0f:22.108 to 22.111 are carried out before
s of Clause 19.

Addition:

liances that also use gas are supplied with gas at the appropriate rated pressure. Ves
[ng a diameter of approximately)220 mm are filled with 2 | of water, covered with a lid
ed on the hob burners. Thé-controls are adjusted to their highest setting until the w
5. They are then adjusted.so that the water simmers, water being added when necessaf
ntain the level.

Classification

ote

the

sels
and
ater
y to

This clause of Part T 1S applicable except as T0llOwsS.

6.1

Modification:

Replace the first paragraph with the following:

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

Addition:

Cooking ranges incorporating socket-outlets shall be class | appliances.
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6.2 Addition:

Ovens for open deck use shall be IPX6.

7 Marking and instructions
This clause of Part 1 is applicable except as follows.

7.1 Addition:

The total rated power input or rated current of each induction generator unit shall be-marked.
The rated cooking pressure in kilopascals (kPa) of pressure steam ovens shall be markgd.

If ajcooking range incorporates a socket-outlet protected by means of fuses;-other than D fype
fuses, it shall be marked with the current rating of the relevant fuse. When a miniature fusedlink
is pfovided, this marking shall indicate that the fuse-link shall have a high breaking capacity.

7.6| Addition:

symbol IEC 60417-5010
< £2)602_10)] ON/OFF (push-push)
|
_ ~
Zl" EZ’ST?OO';)E]C 604326059 Caution, possibility of tilting
|
- -

[symbol IEC 60417-6060
(2011-05)]

Anti-tip restraints

7.9 | “Addition:

Flexible induction cooking zone switches, touch controls, displays and the like shall be
marked or placed so as to indicate clearly as to which vessel is assigned to which switch, touch
control, display or the like.

7.10 Addition:

The off position of touch controls for hobs shall be marked by the figure O and the on position
by the figure I. If there is no touch control for the hob, this requirement applies to the touch
controls for each hob element.

If the same touch control is used for switching on and off, symbol IEC 60417-5010 (2002-10)
may be used.
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7.12 Addition:

If the hob surface is of glass-ceramic or similar material and protects live parts, the
instructions shall include the substance of the following:

WARNING: If the surface is cracked, switch off the appliance to avoid the possibility of
electric shock.

The instructions for cooking ranges and ovens shall include the substance of the following:

During use the appliance becomes hot. Care should be taken to avoid touching heating
elements inside the oven.

The instructions for ovens shall state the substance of the following:

WARNING: Accessible parts can become hot during use.
Young children should be kept away.

The instructions for ovens having doors with glass panels and the instructions for hobs with
glags hinged lids shall include the substance of the following:

Do not use harsh abrasive cleaners or sharp metal scrapers ta clean the oven door glass/
he glass of hinged lids of the hob (as appropriate), since they can scratch the surface,
which can result in shattering of the glass.

If diiring the test of Clause 11, the temperature rise at the-Centre of the internal bottom surface
of a[storage drawer exceeds that specified for handleseld for short periods in normal use,|the
instfuctions shall state that these surfaces can get hot)

The instructions of pressure steam ovens shall include the substance of the following:

The ducts in the pressure regulator allew the escape of steam, so these ducts should be
Fegularly checked to ensure that they.are not blocked.

The instructions of pressure steam-.ovens shall also give details on how to open the dqoor
safely.

Thejinstructions of pressure steam ovens shall include the substance of the following warnjing:

WARNING: Do nof opén drain cocks or other emptying devices until the pressure has
beernreduced to approximately atmospheric pressure.

The| instructions‘for pyrolytic self-cleaning ovens shall state that excess spillage shal| be
removed befare: cleaning and shall specify which utensils can be left in the oven dufing
clegning.

If, for<€leaning, the manufacturer instructs the user to set the controls to a position higher than
for WMWWWMW@MM&A i i iti ces

can get hotter than usual and children should be kept away.

The instructions for ovens incorporating a fan with a guard that can be removed for cleaning
shall state that the oven must be switched off before removing the guard and that, after
cleaning, the guard must be reinstalled in accordance with the instructions.

The instructions for ovens provided with a facility to use a temperature-sensing probe shall
include the substance of the following:

Only use the temperature probe recommended for this oven.

The instructions for ovens that have shelves shall include details indicating the correct
installation of the shelves.
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The instructions for cooking ranges, hobs and ovens shall state that a steam cleaner is not
to be used.

The instructions for induction hobs shall include the substance of the following:

Metallic objects such as knives, forks, spoons and lids should not be placed
on the hob surface since they can get hot.

The instructions for hobs incorporating a lid shall state that any spillage should be removed
from the lid before opening. They shall also state that the hob surface should be allowed to
cool before closing the lid.

The instructions for hobs incorporating halogen lamps shall warn the user not to stare-at|the
hoh elements.

The instructions for hobs incorporating a pan detector shall include the substance of|the
folloawing:

After use, switch off the hob element by its control and do not rely gn/the pan detector.

If thie appliance incorporates a lamp for illumination, and does not inCorporate a switch providling
full [disconnection under overvoltage category Il conditions, the‘instructions shall include|the
subptance of the following:

WARNING: Ensure that the appliance is switched off before replacing the lamp
to avoid the possibility of electric shock:

Theinstructions for hobs shall state that the appliance is not intended to be operated by means
of an external timer or separate remote-control\system. However, for hobs with a remote
autpmatic regulation system, the instructions'shall include the following:

— |nformation to identify the remote automatic regulation system;

— fescription of the way of connectio@,0f the remote automatic regulation system;

— precautions and recommendations for the safe operation of the remote automaptic
regulation system,;

— Bnillustration depicting thefocation of the remote automatic regulation system; and
— fescription of how to enable and disable the remote communication of the hob with|the
remote automatic.regulation system.

The instructions for_hobs shall include the substance of the following:

Danger of{fire: Do not store items on the cooking surfaces.

CAUTION The cooking process has to be supervised. A short term cooking process hals to
be supervised continuously.

WARNING: Unattended cooking on a hob with fat or oil can be dangerous and can result in
a fire.

The instructions for hobs incorporating an induction wok element shall contain a list of vessels
that can be used, unless the manufacturer provides a wok with the appliance.

The instructions for ovens that are intended for use on board ships shall state whether the
appliance can be installed on an open deck or whether it can only be installed in a dayroom.

7.12.1 Addition:

Unless the instructions for cooking ranges state that the range must not be placed on a base,
the instructions for cooking ranges that are placed on the floor shall state that if the range is
placed on a base, measures shall be taken to prevent the appliance slipping from the base.
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Unless the instructions state to the contrary, the instructions for cooking ranges and ovens
shall state that the appliance must not be installed behind a decorative door in order to avoid
overheating.

The instructions for appliances intended to be connected to the water mains shall include the
maximum rated water pressure in megapascals.

The instructions for ovens that are intended for use on board ships shall include details for
fixing the appliance.

7.12.3 Addition:

If al|cooking range does not have a supply cord, the instructions shall state the type’of ¢ord
to ble used, taking into account the temperature of the rear surface of the appliance

7.12.4 Addition:

The instructions for built-in appliances having separate control pan€ls shall state that|the
confrol panel is only to be connected to the heating units specified insorder to avoid a possglible
hazprd.

7.1% Modification:
Replace the first sentence of the third paragraph with_the following:

For|stationary appliances, except for fixed appliances, at least the name or trademark or
identification mark of the manufacturer or responsible vendor and the model or type refereince
shall be visible when the appliance is installed;as in normal use.

Addition:

For|fixed appliances, the marking of the name or trademark or identification mark of|the
manufacturer or responsible veador and the model or type reference shall be marked on|the
appliance and, if not visible-when the appliance is installed as in normal use, shall be included
in the instructions or on an additional label that can be fixed near the appliance after installatjon.

Theg marking for the (current rating of the fuse protecting a socket-outlet shall be placed op or
near the socket-outlet.

7.101 Steamigenerators intended to be filled manually shall be marked with the maximum
water leveliwhich shall be visible during filling.

Compliance is checked by inspection.

7.102 The cooking zone of hob surfaces shall be identified by appropriate marking unless it
is obvious.

Compliance is checked by inspection.

7.103 For cooking ranges that are normally placed on the floor and that have horizontally
hinged oven doors with a hinge height of less than 430 mm from the floor, if a stabilizing means
is necessary in order to comply with the test of 20.102, then

— the stabilising means, except for commonly available fixing hardware, such as screws and
bolts, shall be marked with symbol IEC 60417-6060 (2011-05) or in lettering at least 3 mm
high, with the substance of the following:
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WARNING: In order to prevent tipping of the appliance, this stabilising means must be
installed. Refer to the instructions for installation.

— the appliance shall be marked with symbol IEC 60417-6059 (2011-05) or in lettering at least
3 mm high, at the point of supply entry and at least one other point to draw the attention of
the user to the need to stabilise the appliance.

If symbol IEC 60417-6059 (2011-05) or IEC 60417-6060 (2011-05) are used, their meaning
shall be explained in the instructions and their height shall be at least 30 mm.

Compliance is checked by inspection and measurement.

8 |Protection against access to live parts
Thig clause of Part 1 is applicable except as follows.
8.1[1 Addition:

For|parts of appliances situated not more than 850 mm above the floor after installation qr in
normal use, in addition to the use of test probe 18, test probe 19 oflEC 61032 is also apglied
whdrever test probe 18 is used and with the same test conditionssed for test probe 18.

8.1)2 Addition:

Test probe 12 of IEC 61032 is applied to parts liable“to~be touched accidentally in normal [use
by & fork or similar pointed object. It shall not be péssible to touch live parts.

8.1.3 Addition:
Test probe 19 of IEC 61032 is not applied,

Test probe 41 of IEC 61032 is only,applied to visibly glowing heating elements situatefl at
the |top of an oven or grilling compartment.

9 [Starting of motor-operated appliances

Thig clause of Part~I\is not applicable.

10 |Power, input and current

Thig clause of Part 1 is applicable except as follows.

10.1 Addition:

For ovens and steam ovens, the heat up time to obtain the centre cavity temperature specified
for normal operation is a representative period.

For griddles, the heat up time to obtain the surface temperature specified for normal operation
is a representative period.

For grills and warming drawers, the heat up period for normal operation is a representative
period.

For hobs, the heat up time until the water boils with the controls adjusted to their highest setting
is a representative period.
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For induction hob elements and induction wok elements, the heat up time for the oil to reach
a temperature of 180 °C £ 4 °C with the controls adjusted to their highest setting is a
representative period. If the power input is reduced during the heat up time for the oil to reach
a temperature of 180 °C + 4 °C then the representative period is taken as the time until the first
reduction of the power input.

The power input of induction hob elements and induction wok elements is measured for
each induction generator unit separately and the tolerances for motor-operated appliances

apply.

10.2—Avfditiom:

Forlovens and steam ovens, the heat up time to obtain the centre cavity temperaturé specified
for hormal operation is a representative period.

Forl|griddles, the heat up time to obtain the surface temperature specified for-normal operation
is a|representative period.

For|grills and warming drawers, the heat up time for normal operation is a representdtive
period.

For|hobs, the heat up time until the water boils with the contrals;adjusted to their highest sefting
is a|representative period.

Forlinduction hob elements and induction wok elements, the heat up time for the oil to relach
a temperature of 180 °C + 4 °C with the contrels” adjusted to their highest setting is a
representative period. If the current is reduced Quring the heat up time for the oil to reagh a
temperature of 180 °C + 4 °C then the representative period is taken as the time until the first
reduction of the current.

The current of induction hob elements and induction wok elements is measured for €ach
inddction generator unit separately and the tolerances for motor-operated appliances apply.

11 [Heating

Thig clause of Part 1 is_applicable except as follows.

11.1 Addition:

For|cooking ranges and ovens, compliance is also checked by the test of 11.101.

11.2 AAddition:

For appliances intended to stand on the floor, a closed rectangular box is placed as close as
possible to the free side of the appliance and against the rear wall of the test corner. The box
is made of dull black painted plywood 10 mm thick. It has a width of 150 mm, its top being level
with the hob surface and its front flush with the front surface of the appliance.

Appliances having a lid to cover the hob surface are tested with the lid open. Lids that can be
removed without the aid of a tool are removed, unless the hob element cannot operate with
the lid removed.

Temperature-sensing probes are placed in the oven in any position likely to occur during
normal use. They are not connected to control the oven temperature. The test for pyrolytic
self-cleaning ovens is carried out with temperature-sensing probes in position, unless
otherwise specified in the instructions.
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Detachable parts that are intended to be used to reduce the temperature of control panels are

rem

oved. A retractable part is not a detachable part.

11.3 Addition:

The temperature of the centre of the oven and the temperature rises of the surface of the
rectangular box are determined using the thermocouples specified for the walls of the test
corner.

If the magnetic field of an induction hob element unduly influences the results, the temperature

rise
equ

Dur
per

s may be determined using platinum resistances with twisted connecting wires or
ivalent means.

ing the test of 11.101, where the external accessible surfaces are suitably flat\a@nd acg
mits, the test probe of Figure 104 is used to measure the temperature rises of exte

acclessible surfaces. The probe is applied with a force of 4 N £ 1 N to the.surface in sud

way
medg

The
inst

11.4

Ind
as 4

Cod
volt

that the best possible contact between the probe and the surface-is ensured.
surement is performed after a contact period of 30 s.

probe may be held in place using a laboratory stand clamp or sithilar device. Any measu
rument giving the same results as the probe may be used.

} Addition:

iction hob elements and induction wok elements are supplied separately and opera
pecified for motor-operated appliances.

bking ranges are operated at 1,15 rated power input under normal operation. The su
nge is measured when the power input(has stabilized. This voltage is used to supply

heating units of the cooking range durihg the tests.

Oveéns are operated at 1,15 times.rated power input under normal operation. The su

volt
of o

nge is measured during the heat up period. This voltage is used to supply the heating u
vens during the tests.

1.

Replacement:

Combined appliances are operated as specified for heating appliances.

If tHe temperature rise limits are exceeded in appliances incorporating motors, transformern
elec¢tronic.'circuits, and the power input is lower than the rated power input, the tes
repeated with the appliance supplied at 1,06 times rated voltage.

any
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11.T—Modificatior:

Replace the first paragraph with the following:

Appliances are operated for the duration specified in 11.7.101 to 11.7.106.

Replace the first dashed item of the third paragraph with the following:

— the battery that has been fully discharged is charged while the appliance is operated as
specified in 11.7.101 to 11.7.106 for 1 h, if allowed by the construction of the appliance.
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Addition:

Steady conditions are considered to be established if the temperature does not rise by more
than 1 Kin 15 min.

11.7.101 Induction hob elements and induction wok elements are operated for 30 min.
Other hob elements are operated for 60 min.

11.7.102 Ovens are operated for 60 min starting from the cold condition.

Lamps in ovens are not manually switched on.

If ap appliance incorporates two ovens that can be energized simultaneously, they are tested
together.

Pyrplytic self-cleaning ovens are also operated under the cleaning conditiohs specified in|the
instructions for the maximum time allowed by the control or until steady conditions |are
established, whichever is shorter. During this period, other heating unitS)that can be energlzed
are|operated under normal operation.

Oveéns provided with a rotating spit are also operated with the(spit rotating for 60 min.

11.7.103 Grills are operated for 30 min. However, grills;having means to reduce the pgwer
input are operated for 15 min with their controls adjuSted to the highest setting and ther for
15 min at a setting which reduces the average power.input by approximately 50 %.

Grills provided with a rotating spit are also opérated with the spit rotating for 60 min.

11.7.104 Griddles incorporating a thermal control are operated until steady conditions|are
established. Other griddles are operated for 30 min after the centre of the heating surface
attalins a temperature of 275 °C.

11.7.105 Warming drawers apd-similar compartments are operated for 30 min.

11.7.106 For cooking .ranges, combinations of heating units that can be energjzed
simlltaneously are tested together for the durations specified in 11.7.101 to 11.7.105, heating
units that have a test duration of 30 min being operated for the last 30 min of the test.

NOTE For examplenthe sequence of tests for a cooking range incorporating a grill in the oven and a rotating spit
is ad follows:

— pperationof’'the hob and oven and, if possible, with the spit rotating, for 60 min;
— Fooling down to approximately room temperature;
—  pperation of the hob for 60 min, the grill being operated simultaneously for the last 30 min;

— cooling down to approximately room temperature;
— operation of the hob and grill with the spit rotating, for 60 min.

11.8 Modification:
Instead of the temperature rises stated in Table 3 for wood, the following applies.

Temperature rises of the floor and walls of the test corner, wooden cabinets and the rectangular
box shall not exceed the following values:

— appliances intended to stand on a table 65 K
— grills 75 K
— other appliances 70 K
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Addition:

The temperature rise of parts of the underside of built-in hobs, accessible to a 75 mm diameter
probe having a hemispherical end, shall not exceed 70 K unless the instructions specify that a
board is to be installed underneath the hob.

The temperature rise of handles of inner glass doors, grill pans, temperature-sensing probes
and rotating parts in ovens or grills is not limited.

During the additional test for pyrolytic self-cleaning ovens, the temperature rise of the surface
of khobs, handles and levers shall not exceed the following values:

— Imetal 55 K
— porcelain or vitreous material 65 K
— moulded material, rubber or wood 80 K

The temperature rises of knobs, handles and levers associated with functions that cannof be
performed during the cleaning operation are not determined.

The temperature rise limits of motors, transformers and components of electronic circyits,
including parts directly influenced by them, may be exceededwhen the appliance is operated
at 1,15 times rated power input.

The temperature rise of the plug, measured 2 mm below the surface at the centre of|the
englagement face, shall not exceed 45 K.

11.101 Cooking ranges and ovens are placed as specified in 11.2. However, appliarices
intended to stand on the floor are positioned with their backs against one of the walls of the [test
corfer and away from the other wall. A rectangular box as specified in 11.2 is placed against
one| of the sides of the appliance. The appliance is supplied at rated voltage and operated
under normal operation except for the’temperature setting.

All heating units, other than grills, that can be connected to the supply mains at the same time
during normal use are switched,on.

Prejssure steam ovens,and atmospheric steam ovens are operated in each steam mode Wwith
confrols adjusted to thHeir highest setting. Other ovens are operated without accessories ofher
tham a grid shelf thatis positioned on the shelf supports closest to the vertical centre of|the
oven. The meanitemperature in the centre of the oven is maintained at 200 °C + 4 °C.

However, if the oven is a pyrolytic self-cleaning oven, it is operated under the cleanping
confitionsih accordance with 11.7.102.

are n'r)nr:n‘nrl in accordance with 11 7

Warming drawers and similar compartments are operated with the controls adjusted to the
highest setting.

Pressure steam ovens and atmospheric steam ovens are operated 30 min. Other appliances
are operated for 60 min or until steady conditions are established, whichever is shorter.

Temperature rises are not measured on:
— surfaces that are inaccessible to a 75 mm diameter probe having a hemispherical end,
unless they are protected by a detachable guard;

— surfaces of cooking ranges that are within 25 mm below the level of the hob surface or
are above the hob surface;
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is less than 10 mm;

— 25—

surfaces within 10 mm of the edge of the oven door.

small parts such as oven vents, hinges and trim where the width of the accessible surface

During the test, the temperature rise of surfaces shall not exceed the values specified in

Table 102.
Table 102 — Maximum temperature rises for specified external
accessible surfaces under normal operating conditions
Surface Temperature rises of accessible external surfaces ©
K
Parts situated not more than Parts situated.more than
850 mm above the floor after | 850 mm above-the floor affter
installation installation
Barg metal 38 42
Codted metal ® 42 49
Glaks and ceramic 51 56
Pla$tic having a thickness exceeding 0,4 mm © 9 58 62

NO
Tab

'E The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specifig|
le 3.

d in

The temperature rise of parts of pyrolytic self-cleaning ovens, opérating under cleaning conditions regard
of height above the floor, are 20 K in excess of the temperature rise specified for parts situated more {
850 mm above the floor after installation.

\Metal is considered coated when a coating having a minimum thickness of 90 um made of enamel, powde
hon-substantially plastic coating is used.

The temperature rise limit of plastic also applies fotzplastic material having a metal finish of thickness less {
0,17 mm.

When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of the co4
imetal or of glass and ceramic material apply.
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e oven door is protected-by a guard, the temperature rise limits in Table 102 apply to
'd. However, if the guard is a detachable guard, the temperature rise limits in Table
cified for parts situated more than 850 mm above the floor after installation apply to p
he oven door protected by the guard.

ovens intended to be used on a working surface, the temperature rise limits Table
cified for parts situated more than 850 mm above the floor apply.

the
102
arts

102

e oven can be used for grilling and the instructions state that for grilling the door shoulq

set

edy the test is repeated but with the oven operating in the grilling mode with the con

However, if the oven has a rotating spit, the duration of the test is 60 min, with the controls

set

to give the most unfavourable conditions specified in the instructions. The measurements are

only carried out on the front surface of oven doors.

NOTE In Australia and New Zealand Table 102 is replaced by Table 103.
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Table 103 (Australia and New Zealand) — Maximum temperature rises
for specified external accessible surfaces under normal operating conditions

024

Surface Temperature rises of accessible external surfaces ?
K
Parts situated not more than 850 mm Parts situated more than 850 mm
above the floor after installation above the floor after installation
Front surfaces of Other surfaces
oven doors
Bare_metal 33 42 45
Codted metal ® 37 49 55
Glags and ceramic 46 56 60
Plagtic having a thickness 51 62 65
exceeding 0,4 mm © 4

NO
Tay

TE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similarparts are specifie
le 3.

d in

The temperature rise of parts of pyrolytic self-cleaning ovens, operating under €leaning conditions regard
of height above the floor, are 20 K in excess of the temperature rise specifiedyfor parts situated more {
850 mm above the floor after installation.

WMetal is considered coated when a coating having a minimum thickness of 90 um made of enamel, powdg
hon-substantially plastic coating is used.

The temperature rise limit of plastic also applies for plastic materiakhaving a metal finish of thickness less {
0,17 mm.

When the thickness of the plastic coating does not exceedQ/4 mm, the temperature rise limits of the coa
Imetal or of glass and ceramic material apply.

ess
han

r or

han

ted

12 |Charging of metal-ion batteries

Thig clause of Part 1 is applicable.

13 |Leakage current andelectric strength at operating temperature

Thig clause of Part 1 is.applicable except as follows.

13.1 Addition:

If algrill is incorporated in the oven, either the oven or the grill is operated, whichever is n
unfavourable.

Forlhobs_the tests are carried aut with a vessel filled as specified in 3 1 9 101 placed on d

ore

ach

cooking zone.

Induction hob elements and induction wok elements are tested as specified for motor-
operated appliances.
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13.2 Modification:

Instead of the permissible leakage current values for stationary class | appliances, the
following applies:

— for stationary class | appliances with
heating elements that are detachable
parts or can be switched off separately

Add
Aftg
adj
high

If th

heating units, only 75 % of the measured
leakage current is taken into account;

. " arti ’ ' " . s crated , !
with a limit of 10 mA, whichever is highen

ition:

r the appliance has been operated for the duration specified in 14,7, the controls

sted to their highest setting and the leakage current is measured withinn 10 s of attaining
est value.

ere is earthed metal between live parts and the surface of glass-ceramic or similar matd

of hobs, the leakage current is measured between live parts<and each vessel in turn conne

to t
med
eac

13.3

If thi
of h
to t
live

14

This

15

This

15.4

he earthed metal. If there is no earthed metal, the peak value of the leakage curn
sured, using the circuit described in IEC 60990:2016) Figure 4, between live parts
h of the vessels in turn, shall not exceed 0,35 mA-

8 Addition:

ere is earthed metal between live parts@nd the surface of glass-ceramic or similar matd
obs, a test voltage of 1 000 V is applied between live parts and all the vessels conne
he earthed metal. If there is no earthed metal, a test voltage of 3 000 V is applied betw
parts and the vessels.

Transient overvoltages

clause of Part 1 is ‘applicable.

Moisture résistance
clause'‘of Part 1 is applicable except as follows.

P SAddition:

1 mA, or 1 mA per kW power input for each
element with a limit of 10 mA, whichever is
higher. If the appliance has more than three

are
y its

brial
rted
ent,
and
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rted
een

Cooking ranges and hobs are positioned so that the hob surface is horizontal. A vessel having
the largest diameter shown in Figure 101 that does not exceed the diameter of the cooking
zone, is completely filled with the spillage solution and positioned centrally over the cooking
zone. A further quantity of 0,5 | of the spillage solution is poured steadily into the vessel over
a period of 15 s. The test is carried out on each cooking zone in turn, after removing any

resi

dual spillage solution from the appliance.

For hob elements incorporating a switch or a thermal control, 0,02 | of the spillage solution is
poured over the hob element so that it flows over the switch or control. A vessel is then placed
on the hob element to depress any movable part. If controls are mounted in the hob surface,

0,5

| of the spillage solution is poured over them in a period of 15 s.
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For hobs having ventilating openings in the hob surface, 0,2 | of the spillage solution is poured
steadily through a funnel onto the ventilating openings. The funnel has an outlet diameter of
8 mm and is positioned vertically with the outlet 200 mm above the hob surface. The funnel is
positioned above the ventilating openings so that the spillage solution enters the appliance in
the most unfavourable way.

If the opening is protected, the funnel is positioned so that the spillage solution falls onto the
hob surface as close as possible to the opening.

Care is to be taken to ensure that the spillage solution is not poured over controls located close
tov llffl'afflly upt—;u/uyo.

Forlovens and grills, 0,5 | of the spillage solution is poured over the floor of the ovenlor grilling
compartment.

Forlappliances having a drip tray or similar receptacle, the receptacle is filled with the spillage
solytion. A further quantity of the spillage solution, equal to 0,01 | per 100-cm? of the arep of
the |top surface of the receptacle, is poured onto the receptacle throughsopenings in the hob
surface. However, the total quantity of spillage solution shall not exceed 3 I.

Forlhobs having a lid, 0,5 | of the spillage solution is poured uniformly over the closed lid. When
the ispillage solution has run off, the surface is dried and a further'0,125 | of the spillage solution
is ppured steadily from a height of approximately 50 mm onto.the centre of the lid over a pefiod
of 15 s. The lid is then opened as in normal use.

Hobys with controls mounted below the hob surface ‘and built-in ovens that are intended for
use|installed under work surfaces shall be subjected to a spillage test with 0,5 | of the spillage
solytion. They shall be installed according to°thé manufacturer’s instructions except that|the
front surface of the oven (excluding controlknobs, handles) shall align with front edge pf a
30 mm thick wooden work surface with _a’square front edge, see Figure 105. The spillage
soldtion shall be poured on the work sutface at the area which gives the most unfavourable
congitions representing the pouringlikely to occur, so that the spillage solution flows dpwn
the [front surface of the oven over egntrols, joints, vents and similar openings. If necessary,|the
test is repeated until all different controls or gaps are covered by the spillage test.
The appliance is dried betweefi each test.

The test is performed as follows:

A bottle with a shape similar to the one in Figure 107 and a cap is filled with 0,5 | of the spillage
solytion.

The| cap of the bottle shall have a hole of 8 mm diameter, placed off-centre according to
Fig¥re 106. The bottle shall also have a hole of 8 mm diameter near the bottle base

(se¢ Figure 107) to equalize the liquid pressure.

Other suitable containers may be used provided the spillage solution amount is poured over the
appliance under test in the same manner.

The hole in the cap of the bottle is put on the horizontal work surface at approximately
80 mm horizontal distance with respect to the front of the oven. The inclination of the bottle
shall be higher than 30° and lower than 45°. The lower part of the bottle hole in the cap shall
be in contact with the work surface, with the hole in the cap placed down closest to the surface.
See Figure 108.

When the 0,5 | of spillage solution has been poured, the remaining solution on the work surface
is pushed towards the front so that the remaining solution spills homogeneously over the front
with a suitably flat means.
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Steam generators intended to be connected to the water mains are supplied at rated water
pressure. Control devices for the supply of water are held open. If more than one device is
used, they are tested in turn. Water is allowed to flow for 1 min after the first evidence of
overflow, unless the inflow stops automatically.

15.101 Temperature-sensing probes shall be constructed so that their insulation is not
affected by water.

Compliance is checked by the following test.

The| probe 1s completely immersed in water containing approximately 1 % NaCl and hawing a
temperature of 20 °C + 5 °C. The water is heated to the boiling point in approximately \T5*min.
The probe is then removed from the boiling water and immersed in water having a temperafure
of 20 °C = 5 °C for 30 min.

Detachable temperature-sensing probes are not connected to the appliance for this fest.
Non-detachable temperature-sensing probes are tested in the oven;-the probe being
immersed as much as possible.

This procedure is carried out five times after which the probe is.fémoved from the water| All
traces of liquid are then removed from the surface.

The| probe shall then withstand the leakage current test of{16:2.

16 |Leakage current and electric strength
Thig clause of Part 1 is applicable except as follows.
16.1 Addition:

For|lhobs, the tests are carried out with a vessel filled as specified in 3.1.9.101 placed on gach
codking zone.

Induction hob elements @nd induction wok elements are tested as specified for mogor-
opdrated appliances.

16.2 Modification:

Instead of thépermissible leakage current values for stationary class | appliances, |the
following applies:

— forstationary class | appliances with 1 mA, or 1 mA per kW power input for each
heating elements that are detachable element with a limit of 10 mA, whichever is
parts or can be switched off separately higher. If the appliance has more than three

heating units, only 75 % of the measured
leakage current is taken into account;

— for other stationary class | appliances 1 mA, or 1 mA per kW rated power input
with a maximum of 10 mA, whichever is
higher.

Addition:

If the oven incorporates a grill, or if the appliance incorporates a means to limit the total power
input, only the leakage current of those elements that can be switched on at the same time is
taken into consideration.
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If there is earthed metal between live parts and the surface of glass-ceramic or similar material
of hobs, the leakage current is measured between live parts and each vessel in turn connected
to the earthed metal. If there is no earthed metal, the leakage current, measured between live
parts and each of the vessels in turn, shall not exceed 0,25 mA.

16.3 Addition:

If there is earthed metal between live parts and the surface of glass-ceramic or similar material
of hobs, a test voltage of 1 250 V is applied between live parts and all the vessels connected
to the earthed metal. If there is no earthed metal, a test voltage of 3 000 V is applied between
Iive-p'a:ta andthevessets:

17 |Overload protection of transformers and associated circuits

Thig clause of Part 1 is applicable.

18 |[Endurance

Thig clause of Part 1 is not applicable.

19 |Abnormal operation
Thig clause of Part 1 is applicable except as follows.
19.1 Addition:

For|induction hobs, compliance is also ehecked by the tests of 19.101, 19.102 and 19.103,
but|19.2, 19.3 and 19.4 are not applicable. In addition, 19.101 is not applicable to induction
wok elements.

Temperature-sensing probes_are placed in the oven in any position likely to occur duying
normal use except that they arfe not connected to control the oven temperature.

19.2 Addition:

Hobh elements areloperated without a vessel, pan detectors being rendered inoperative. Oven
dooys are open.orclosed, whichever is more unfavourable. Hob lids are closed unless the hob
elements are nterlocked with the lid or an indicator lamp, other than a lamp that is switched
on @nd off by a thermostat or energy regulator, shows that a hob element is switched on.

For|appliances incorporating more than one heating unit, the test is only carried out with|the
heating—unitresutting—i—the—mostunfavourabte—conditfons—ts—controrbeing—adiusted—to the
highest setting. If the appliance incorporates an oven without an indicator lamp to show that
the oven js switched on, the oven is also operated, its control being adjusted to the highest
setting. A lamp used for illuminating the oven, visible through the door and which is
automatically switched on and off together with the oven, is considered to be an indicator lamp.

Pyrolytic self-cleaning ovens are also operated under cleaning conditions, motors that
operate during cleaning, such as fan or timer motors, being switched off or disconnected in turn.

Steam ovens are operated without water.

Doors of separate grill compartments incorporated in a cooking range are open or closed,
whichever is more unfavourable.
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19.4 Addition:

Pressure regulators of pressure steam ovens are rendered inoperative together with each

pro

tective device in turn.

19.9 Not applicable.

19.11.4 Addition:

Dur
det

19.1
The
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The

The
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The
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19.1
and

If th
out
of t

, i by-mod tabl | is placed i f

bctor is incorporated.
3 Addition:
temperature rise limit of 150 K also applies to wooden cabinets and rectangular boxes|

temperature in the centre of ovens during the test of 19.4 shall\hot exceed 424
never the oven door can be opened.

temperature rise of the oil during the tests of 19.102 shall not.exceed 270 K.

| not exceed the values specified in 19.7.

electric strength test of induction hob elements’and induction wok elements is car
immediately after switching off the appliance.

5S in oven doors shall not be damaged:
hall be possible to switch off any enérgized hob element during the test of 19.14.

01 Induction hob elements are supplied at rated voltage and operated with a steel
ed on the centre of the cooking zone. The disc has a thickness of 6 mm and the sma
neter, rounded up to thé mearest centimetre, that allows the hob element to operate.

operated under normal operation but with thermal controls short-circuited.

e thermal‘control is an electronic circuit using an NTC sensor, an additional test is carn
with the\NJTC replaced by a resistor with a value equal to the middle of the range of opera
he NTCin this circuit.

NOT!

pan

b °C

temperature rise of the windings of induction hob elements and induction wok elements

ried

Hisc
lest

02 Induction hobelements and induction wok elements are supplied at rated voltage

ried
tion

This—additionaltest-satisfies—the—reagiHiremen t "\WWhagn it ic ctatad that o contral ic chaort cironitaod it m
—HS—a e &HeRa—t =SS+ tH HeHeH+—ArehR—t—t tatea—tHat— Ao+t HOH-GH-GHH e+

xdy be

rendered inoperative instead." of 19.1 of Part 1.

19.103 Induction hob elements and induction wok elements are operated under the
conditions of Clause 11 with empty vessels, the controls being adjusted to the highest setting.

If an induction hob element or an induction wok element has a metallic lid, it is then tested
by being operated under the conditions of Clause 11 without vessels, the controls being
adjusted to the highest setting. A force of 30 N is applied to the closed lid in the most
unfavourable place by means of test probe B of IEC 61032.
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Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.2 Addition:

024

For parts of appliances situated not more than 850 mm above the floor after installation or in
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied
wherever test probe 18 is used and with the same test conditions used for test probe 18. During
the tests with test probe 19, the appliance shall be fully assembled as in normal use with any

doo

20.1
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' closed.

01 Cooking ranges and ovens shall have adequate stability when the opefi“dod
ected to a load.

npliance is checked by the following test and by the test of 20.102 if reléyant.

liances with horizontally hinged doors are placed on a horizontal¥surface and a mas
ed on the centre of the open door. For non-rectangular doors, ‘the mass is placed on
farthest from the hinge where it could be placed in normal use;

appliances normally placed on the floor, the mass is

2,5 kg, for oven doors;
/7 kg, for other doors.

appliances normally placed on a table, the;mass is 7 kg.

aced in the most unfavourable position on the open door.
an appliance having more thanone door, the test is carried out on each door separate
oven shelves are placed:in the most unfavourable position.

pking ranges are.tested without fitting any stabilizing means that are specified in
ructions for installation.

cooking ranges incorporating a storage compartment adjacent to the oven and in w
shelves ate pulled out simultaneously, the shelves are also loaded. The shelves are plg
ne most.unfavourable position and loaded with a uniformly distributed mass. The mas
ms ,i§ equal to the area of the shelf in square centimetres multiplied by

appliances normally placed on the floor.anhd having vertically hinged doors, a mass of 19

S is
the

the

hich
ced
S in

-~

5, if the free height above the shelf exceeds 20 cm.

The appliance shall not tilt.

Damage and deformation of doors and hinges are ignored.

20.102 For cooking ranges that are normally placed on the floor and that have horizontally
hinged oven doors with a hinge height of less than 430 mm from the floor, the test of 20.101 is
repeated, except that:

for installation;

the cooking range is fitted with the stabilizing means, if any, specified in the instructions
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— the mass of the load on the oven doors is increased to 50 kg, or the mass of 22,5 kg is
placed at the centre of the outer edge of the oven door, whichever gives the most
unfavourable results.

The

cooking range shall not tilt.

Damage and deformation of doors and hinges are ignored.

21

Mechanical strength

This

21.1

If tH
beir
insi
for

The

If tH
bloy

This

For

clause of Part 1 is applicable except as follows.
Addition:

e appliance has glass doors, three blows are applied to the centre of the|glass, the ¢
g in the closed position. If the door has horizontal hinges, the blows are\@lso applied to
He of the door when it is in the open position. However, additional support is not prov
he door in the open position.

glass shall not fracture.

e appliance incorporates visibly glowing heating elements enclosed in glass tubes,
vs are applied to the tubes as mounted in the appliance"if they are

ocated at the top of the oven and accessible to-test probe 41 of IEC 61032;

ocated elsewhere in the oven and accessiblexto test probe B of IEC 61032.

test is carried out without removing any @uard of the heating elements.

hob surfaces of glass-ceramic or similar material, three blows are applied to parts of]

surflaces that are not exposed to impacts during the test of 21.102, the impact energy be

incn

If th
not

Aftg
des

21.1

Con

cased to 0,70 J £ 0,05 J. The _blows are not applied to surfaces within 20 mm of knobs.

e hob surface comprises a’single piece of material except for the outer frame, this te
carried out.

r the test, temperature-sensing probes are subjected to one cycle of the proced
cribed in 15.101 and shall then withstand the leakage current test of 16.2.

01 Ovenishelves and their supports shall have adequate mechanical strength.

npliance is checked by the following test.

oor
the
ded

the

the
bing

5t IS

ure

A vessel filled with sand or shot is placed on the oven shelf. The total mass in kilograms is
equal to 220 times the volume of the useful oven space in cubic metres, or 24 kg, whichever is
less.

The shelf, with the vessel placed centrally on it, is inserted into the oven and moved as close
as possible to one of the side walls. It is left in this position for 1 min and then withdrawn. It is
then reinserted, moved as close as possible to the other sidewall and left for 1 min.

The test is repeated for each supporting position of the shelf. The shelf and supports shall show
no distortion impairing their further use and the shelf shall not fall from the supports.

The above tests are repeated with the mean temperature in the centre of the oven at

200

°C = 4 °C before starting the test at each supporting position of the shelf.
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Ovens with withdrawable shelves fitted with stops or a rest position are then tested as follows.

The shelves are fully extended to the maximum distance allowed by the stops or a rest position.
An evenly distributed force as specified in Table 104 is applied to each shelf, at locations along
the front edge of the shelf, using a vessel having side dimensions of Table 104, one side of the
vessel being aligned along the front edge of the shelf.

Table 104 — Test loads

Oven volume Force Side dimensions of vessels
/ N mm
20 < volume < 40 50 160 x 160
> 40 80 200 x 200

Durfng this test, the shelf shall not tilt downwards by more than 6°.

21.102 Hob surfaces of glass-ceramic or similar material shall withstand the stresses ligable
to ofccur in normal use.

Compliance is checked by the following test.

Each hob element is operated at rated power input with-its control adjusted to the maximum
settjng. Induction hob elements and induction wok elements are operated as specified in
Clayise 11. When steady conditions are establishéd,”the hob element is switched off and a
loaded vessel is dropped flat 10 times from a height of 150 mm onto the cooking zone.

For| hob elements other than inductionwok elements, the vessel has a flat coppel or
aluminium base over a diameter of 120 mm+ 10 mm, its edges being rounded with a radius of
at lgast 10 mm. It is uniformly filled wittrat least 1,3 kg of sand or shot so that the total mags is
1,80 kg + 0,01 kg. For induction wokelements, the vessel is the wok specified in 3.1.9.101.
It is|uniformly filled with sand or stot so that the total mass is 1,80 kg £ 0,01 kg.

Aftgr subjecting each cooking zone in turn to this impact, the vessel is removed and all hob
elements are operated simultaneously until steady conditions are established.

A quantity of 1 +%11 of-water having a temperature of 15 °C £ 5 °C and containing approximdtely

1 % NaCl is poured steadily over the hob surface. The appliance is then disconnected ffom
the |supply. After 15 min, all excess water is removed and the appliance allowed to codl to
appyjoximately room temperature. The same quantity of the saline solution is poured overthe
hoh surface after which excess water is removed again.

21.103 Temperature-sensing probes shall be constructed so that they are not damaged
when trapped in the oven door.

Compliance is checked by the following test.

The probe is connected as in normal use and the sensing part or cord allowed to rest in any
position likely to occur. The oven door is closed against the sensing part or cord and a force of
90 N is applied to the door in the most unfavourable place for 5 s.

The oven is not operated during this test.
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probe shall then comply with 8.1, 15.101 and Clause 29.

21.104 Glass panels of horizontally hinged oven doors shall withstand the thermal shock liable

too

ccur in normal use.

Compliance is checked by the following test.

The appliance is operated as specified in Clause 11. The door is then opened and 0,2 | of water
having a temperature of 15 °C + 5 °C is poured within 5 s onto the centre of the glass panel.

The

The

22
Thig
221
All §
inof
time

22.4

Hok
sys|

1)

3)

4)
5)

6)

test is not carried out after the cleaning cycle of pyrolytic self-cleaning ovens.

glass shall not fracture.

Construction
clause of Part 1 is applicable except as follows.

[ Addition:

s the rated cooking pressure. The container shall,not rupture.

J0 Addition:

tems are allowed for induction hobs, if*all of the following requirements are fulfilled:

time;
he delayed start is not allowed;
he hob elements may be.switched off via remote communication. After switching off,

been switched off;

controls and displays on the appliance shall indicate clearly to which hob element
remote automatic regulation system is assigned,;

n case ofdoess of communication with sensors exceeding 20 s, the hob elements operat
with a remote automatic regulation system shall be switched off;

requirements;

7)

pressure regulators and pressure-relief devices of pressure steam ovens are rendgred
erative and the door is closed. The pressure is gradually increased hydraulically to |two

s shall not be controlled by a remote operation. However, remote automatic regulation

he start of operation of heating units shall be manually confirmed at the appliance each

the
appliance shall confirm~to the user through the remote entity that the hob element |has

the

ng

f sensors are battery-operated, they shall be evaluated according to normative Anngx B

sensors in the remote automatic regulation system shall be non-detachable from the

vessel during operation unless specific sensor positioning does not impair compliance.

Compliance is checked by inspection, by the tests of normative Annex B for item 6) and by the
tests in a), b) and c) in turn for item 7). Vessels shall not attain excessive temperatures during
any of the tests.

Induction hob elements working with remote automatic regulation systems are tested with
the following set up and supplied at rated voltage. The controls of these cooking zones are
adjusted to their highest setting or the setting which gives the highest temperature. The cooking
zone under test is set for remote automatic regulation.
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Remote automatic regulation systems are tested by using vessels according 3.1.9.101 but
empty. In case of special accessories supplied with the appliance or recommended by the
manufacturer, like vessels with integral sensors, these vessels are used for testing instead, and
they are operated empty.

The temperature rises measured in the centre of the inner bottom of the vessels are determined
by means of thermocouples attached to disks of copper or brass, 15 mm in diameter and 1 mm
thick as indicated in Figure 109.

a) lnduct:on hob elements workmg with remote automatic regulatlon system are operated
atic
regulation system is f/lled Wlth oil accord/ng to 3.1.9. 101 and is placed on another cookKing
pone with the highest power adjusted to the highest setting or the setting which gives|the
highest temperature. The vessels are interchanged after the setting of the control function
bf the remote automatic regulation system;

b) Induction hob elements working with remote automatic regulation system’ are operated
vith the empty vessel as specified above. The empty vessel is placed 30,mm partly oyt of
the cooking zone in the most unfavourable position. For flexible induction cooking zopes
the vessel is placed as described in Figure 110;

NOTE 101 Maximum displacement of the vessel is limited by the outer contour af\the hob surface.

c) [nduction hob elements working with remote automatic regulation system are operated
with the empty vessel as specified above and with thermal controls including thenmal
controls of accessories like vessels with integral sensors short-circuited or rendered
fnoperative one at a time.

All the above tests are continued until steady conditions are established and the temperature
rise|in all vessels shall not exceed 270 K.

If compliance with the tests a) through c) relie® upon the operation of an electronic circuit|the
test|is repeated under the following conditiens applied separately:

— the fault conditions in a) to g) of 19.91.2 are applied one at a time to the electronic cirquit;

— [he electromagnetic phenomenajtests of 19.11.4.1 to 19.11.4.7 are applied to the appliapce.
The tests are carried out after the circuit limiting the temperature has operated and Wwith
surge protective devices- disconnected, unless they incorporate spark gaps.

If tHe electronic circuit is programmable, the software shall contain measures to control|the
fault/error conditions-Specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

22.%1 Addition:

The| start of a cleaning cycle of a pyrolytic self-cleaning oven shall be manually confirmed at
the jappliance. There shall be a visual indication on the appliance showing that the appliande is

adjusted for remote operation

22.61 Addition:

If the cooking range is intended to be permanently connected to fixed wiring or is fitted with a
polarised plug, the neutral pole of a polarised socket-outlet need not be protected, otherwise
both poles shall be protected. A non-detachable cover is not required if fuses become
accessible after opening a drawer or other compartment.

Socket-outlets incorporated in cooking ranges shall incorporate an earthing contact.


https://iecnorm.com/api/?name=4cffa20af4a43aacd702fa29e129a603

IEC 60335-2-6:2024 © |IEC 2024 - 37 -

22.62 Addition:

For remote automatic regulation systems in induction hobs using remote communication
through public networks, normative Annex U always applies.

22.101 Hobs shall be constructed so that hob elements are prevented from rotating abo
vertical axis and are supported in all positions of adjustment of their supports.

ut a

If a hob element is clamped by a nut on a central stud, an additional means is required to
prevent its rotation.

Hobs with detachable hob elements shall be constructed so that damage is unlikely-te-od

whi

Compliance is checked by inspection.

22.102 Remote operation and timers intended to delay the operation ‘of a heating ele

sha

compartment and it is only possible to operate the grill with_the’ door of the oven
conpartment being closed. Delayed start timers shall not control@:hob element.

Con

spe
nor

22.103 Oven vents shall be constructed so thatrany moisture or grease discharged throg

e the hob elements are being removed or replaced.

| not control a grill, unless the grill is thermally controlled, incorporated in an ove

cified in Table R.1 and is evaluated in accordance” with the relevant requirement
mative Annex R.

cur

ent
or
or

hpliance is checked by inspection. However, if monitoring<of the door is by a programmable
elec¢tronic circuit, the software shall contain measures.to control the fault/error condit

ons
5 in

ugh

them cannot affect clearances and creepage.distances between live parts and other parfs of

the

Compliance is checked by inspection;

22.104 Steam ovens shall be constructed so that steam vents and ducts are unlikel

bec

Pre
ape

of the aperture at the outlet shall not be less than that of the aperture at the inlet.
Compliance.is(checked by inspection and measurement.

22.105 ( Built-in ovens shall only be vented through the front, unless provision is made

ven

appliance.

bme blocked during normal.use.

Bsure relief devices that operate during the tests of 19.4 and 22.7 shall have an i
rture at least 5 mmin diameter or 20 mm? in area with a width of at least 3 mm. The &

fing through a duct.

to

nlet
rea

for

Compliance is checked by inspection.

22.106 Grills shall be constructed so that grill pans can be easily positioned without jamming.

The grill pans shall not fall from the support when moved sideways.

Compliance is checked by inspection and by manual test.

22.107 Pyrolytic self-cleaning ovens shall switch off automatically at the end of the cleaning
process and require a manual operation to start another cleaning cycle.

Compliance is checked by inspection.
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22.108 Pyrolytic self-cleaning ovens shall be constructed so that opening and closing of the
door does not impair the interlock system or damage the door seal.

Compliance is checked by the following test.

The door is opened at least 10 cm and is then closed by applying a force of 90 N to the handle.
This operation is carried out 5 000 times. Every 1 000 cycles, the interlock system for the self-
cleaning function is operated.

After the test, the interlock system shall be fit for further use and the door seal shall not be
damaged.

22.109 Pyrolytic self-cleaning ovens shall incorporate an interlock so that acce§s to|the
ovelg cannot be gained when the temperature in the centre of the oven exceeds350 °C, gven
if thie interlock is defective.

Compliance is checked by inspection and by the following test.

The oven is supplied at rated voltage and operated under cleaning ©genditions, after whichlit is
allowed to cool. While the temperature in the centre of the oven-exceeds 350 °C, a forcg of
90 N is applied to levers and handles, and a torque of 2 Nm israpplied to rotary knobs. It ghall
not|be possible to open the door.

The test is repeated with any defect that can be expected'in normal use applied to the interlock
system, including breakage of a spring, a gravity-op€rated part failing to drop into positioh or
inteyruption of the supply, only one defect being simulated at a time. Fault conditions applied
during the tests of Clause 19 are not repeated.

22.110 Pyrolytic self-cleaning ovens shall be constructed so that ignitable gases cannof be
disgharged through vents during the cleahing process.

Compliance is checked by the following test.

A mixture of 30 g of gravy that consists of two-thirds by mass of beef extract and one-third
water, and 15 g of hydrogénated oil shortening is spread evenly over the interior of the oyen,
including the door. The oven is operated for 3 h at the maximum setting of the thermostat|

The oven is then operated under cleaning conditions and attempts are made to ignite gdses
thal can be discharged through vents by bursts of sparks. The sparks are approximately 3 mm
lonq, each spark-having an energy of at least 0,5 J.

The sparks are applied when the temperature in the centre of the oven reaches 300 °C an(d at

each Subsequent temperature rise of 50 K. The electrodes used to produce the sparks|are
moved-in and around the vents fhrnugh which gases can bhe rlier‘hnrgnd

There shall be no continuous burning of gases.

If the oven incorporates a heating element intended to eliminate smoke, the test is repeated
with this heating element disconnected if the temperature in the centre of the oven exceeds
450 °C under cleaning conditions.

22.111 Pyrolytic self-cleaning ovens shall be constructed so that there is no risk of emission
of flames during the cleaning process.

Compliance is checked by the following test.
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A suitable vessel containing 100 g of salt-free butter is placed on the centre of the oven floor.

The electrodes of a spark generator are positioned approximately 7,5 cm above the surface of
the butter.

The oven is then operated under cleaning conditions and bursts of sparks are produced. The
sparks are approximately 3 mm long, each spark having an energy of at least 0,5 J. The sparks
are generated when the temperature in the centre of the oven reaches 300 °C and at each
subsequent temperature rise of 50 K.

There shall be no emission of flames through door seals, vents or other openings.
22.112 Hobs shall be constructed so that hinged lids cannot close accidentally.
Compliance is checked by inspection and by manual test.

Thig requirement is not applicable if the hinge incorporates a click stop or similar means, pr if
the [lid can be opened through an angle of at least 100°, when the appliance is placed agdfinst
a wall.

22.113 Hobs shall be constructed so that inadvertent operation of touch controls is unlikely
if thiis could give rise to a hazardous situation due to
— ppillage of liquids, including that caused by a vessel beiling over;
— p damp cloth placed on the touch control panel,
Compliance is checked by the following test, thevappliance being supplied at rated voltage.

The test is carried out with each hob element-energized in turn and then without energizing
any|hob elements.

A qliantity water to completely cover the touch control panel to a depth not exceeding 2 mm,
with a minimum of 140 ml, is poured* steadily over the touch control panel so that bridging
occlirs between combinations of totch pads.

A white cloth having a ma§sybetween 140 g/m? and 170 g/m?2, and dimensions approximdtely
400 mm x 400 mm, is folded four times into a square pad, saturated with water and placed over
the touch control panehin any position without touching any vessel or cooking zone.

In clase of doubt\different coloured cloths can be used.
There shall'be no operation of any hob element for longer than 10 s.

Dunjng(the test, it shall be possible to switch off the energized hob element by operating|the
tou I'l LU”t'UI’a, UIII’UDD l’l‘ DWI‘t(.;I’Ib'D Uff dutUllIdtibd//y.

22.114 Hobs having touch controls shall require at least two manual operations to switch on
a hob element but only one operation to switch it off. However, additional hob elements may
be switched on by a single manual operation. In this case, 1 min after all the hob elements
have been switched off, two manual operations are required to re-energize one hob element.
Touching the contact surface at the same point twice is not considered to be two manual
operations.

Hobs having touch controls shall incorporate visual means to indicate when each hob
element is energized.

Compliance is checked by inspection and by manual test.
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22.115 Induction hob elements and induction wok elements, and other hob elements
incorporating a pan detector, shall be constructed so that the hob element can only be
operated when a vessel is placed on the cooking zone.

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

An iron bar 2 mm thick having dimensions approximately 100 mm x 20 mm is placed in the
most unfavourable position on each cooking zone in turn. The controls are adjusted to their
highest setting.

For|induction hob elements and induction wok elements, the temperature rise of the|bar
shall not exceed 35 K. Other hob elements shall not operate.

22.116 Hob elements incorporating a pan detector shall be constructed socthat the hob
element is not switched on by the vessel if it has been removed for more than-10 'min.

Compliance is checked by manual test.

22.117 In appliances incorporating a pan detector, a visual meafis-shall indicate when|the
control for the hob element is not switched to the off position.

Compliance is checked by inspection.

22.118 It shall not be possible to operate a grill while’the plug of a supply cord is engaged
in a[socket-outlet located directly above the door.

Compliance is checked by inspection and by manual test.

22.119 Cooking ranges incorporating™~a retractable deflector to prevent excessive
temperatures on control knobs shall be-constructed so that the user is unlikely to touch|hot
surflaces of the deflector when operating the controls.

Compliance is checked by measuring the distance between the deflector in its extended position
and| that part of the control~khob touched in normal use. It shall be at least 25 mm, or|the
temperature rise of those parts within 25 mm of the knob shall not exceed the limits for handles,
knops, grips and similafparts held for short periods only, as specified in Table 3.

22.120 Outer glass/panels of oven doors and glass in hinged lids of hobs shall be made ffom

— plass thatibreaks into small pieces when it fractures; or
— plass that’is not released or dropped from its normal position when broken.

For|glaSs that breaks into small pieces when it fractures, compliance is checked by the following

t ol o £, al 4 L
eSlr—wiecr—+s MCTTUTNITIIcu Urr tvwwou osdilipITcS.

Frames or other parts attached to the glass panel to be tested are removed and the glass is
placed on a rigid horizontal flat surface. The edges of the sample to be tested are contained
within a frame of adhesive tape in such a manner that the broken pieces remain in place after
breakage but without hindering expansion of the sample.

The sample under test is broken by means of a test punch having a head with a mass of
75 g £ 5 g and a conical tungsten carbide tip with an angle of 60° = 2°. The punch shall be
positioned approximately 13 mm from the longest edge of the glass at the midpoint of that edge.
The punch is then hit by a hammer so that the glass breaks.
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A transparent mask of 50 mm x 50 mm is placed on the fractured glass except within a
peripheral margin of 26 mm from the edge of the sample and a semi-circular area having a
radius of 100 mm from the point of impact.

The assessment shall be undertaken on at least two areas of the sample, and the areas chosen
shall contain the largest particles.

Within 5 min, the number of crack-free particles within the mask are counted and for each
assessment shall not be less than 60.

In the case of curved glass, plane pieces of the same material can be used for the test.

For|glass that is not released or dropped from its normal position when broken, compliange is
checked by breaking the glass when mounted in its normal position in the appliancé by means
of a test punch having a head with a mass of 75 g + 5 g and a conical tungsten carbide tip with
an angle of 60° £ 2°. The punch shall be positioned approximately 13 mm jn from the longest
edge of the glass at the midpoint of that edge. The punch is then hit by a,hammer so that|the
glags breaks.

At the conclusion of this test, the glass shall not be broken or cfacked such that pieces|are
released or dropped from their normal position.

22.121 Glass panels of oven doors that are intended to be‘removed by the user for cleaning
shall be constructed so that they cannot be fixed in an inéorrect orientation.

Compliance is checked by inspection and by manual test.

with stops or a rest position to prevent(the inadvertent withdrawal of the shelves This
reqlirement does not apply to shelves that are designed to contain liquids, such as roasting
trayjs and the like. This requirement als@;does not apply to shelves that are designed to be used
in steam ovens, having a depth lower than 320 mm and perforated to contain vegetables.

22.122 Ovens with a capacity exceeding 20-] and having withdrawable shelves shall be fitted

NOTE A stop is a feature of the shelfithat prevents its withdrawal by a simple action. Two separate actions, puch
as pplling and then lifting, are noi-considered to be a simple action.

The shelves shall be capable of being withdrawn so that when fully extended to the rest position
or the maximum distance allowed by the stops, the front edge of the shelves extends beypnd
the [plane of the inside front surface of the oven door in the closed position by a distance of{not
lesq than 160 mm or 50 % of the depth of the shelf whichever is less.

The| shelvés-shall also be constructed to prevent cooking dishes, or the like, from sliding gver
the rear edge.

Compliance is checked by inspection and by manual test.

22.123 Appliances incorporating at least one hob element shall be designed so that it is
possible to switch off any energized hob element in the case of failure of any electronic
component.

Compliance is checked by the following test:

The appliance is operated under the conditions specified in Clause 11 but supplied at rated
voltage.

The fault conditions in a) to g) of 19.11.2 are then considered and, if necessary, applied one at
a time to the electronic circuit.
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It shall be possible to switch off any energized hob element during the test.
If a pan detector is incorporated, a suitable vessel is placed on the cooking zone.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

22.124 Appliances incorporating at least one hob element shall be designed so that the hob
element does not become energized unintentionally in case of any electronic component
being rendered inoperative.

Compliance is checked by the following test:

Thel appliance is operated under the conditions specified in Clause 11 with al{Nindividual hob
elements switched off, the appliance being supplied at rated voltage.

The| fault conditions in a) to g) of 19.11.2 are then considered and, if neCessary, applied ong at
a time to the electronic circuit.

There shall be no operation of any hob element for longer thah 10 s.
If alpan detector is incorporated; a suitable vessel is placed on the cooking zone.

If the electronic circuit is programmable, the software shall contain measures to control|the
faulf/error conditions specified in Table R.1 and-is evaluated in accordance with the relevant
requirements of normative Annex R.

22.125 Pressure steam ovens shall incorporate a non-self-resetting pressure relief device
thaf prevents excessive pressure.

Compliance is checked by operating the appliance under normal operation with pressure
regulators and temperature controls rendered inoperative.

Thel pressure relief deviceshall operate during this test so as to prevent the internal pressure
excpeding the rated cooking pressure by more than 20 %.

22.126 The pressure relief device in steam ovens shall be positioned or constructed so that
its qperation does not cause injury to persons or damage to surroundings. Its construction ghall
be guch thatit‘cannot be made inoperative or set to a higher relief pressure.

Compliance is checked by inspection and the tests of Clause 19.

22.127 The operating pressure of pressure steam ovens shall not exceed the rated cooking
pressure during normal operation.

Compliance is checked by measuring the operating pressure during the test of Clause 11. The
measured pressure shall not exceed the rated cooking pressure.

22.128 Means provided to allow drainage of water from cooking compartments of steam
ovens shall discharge the water in such a manner that electrical insulation is not affected.

Compliance is checked by inspection and by manual test.

22.129 Pressure steam ovens shall incorporate vacuum release means to prevent a partial
vacuum forming.
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Compliance is checked by inspection.

22.130 Emptying devices such as drain plugs for emptying hot liquids from a steam oven shall
be constructed so that they cannot be opened inadvertently. This requirement is considered to
be met when the emptying device handle is such that, when released, it returns the emptying
device automatically to the closed position; or it is of the wheel type; or it is placed in a recess
such that it cannot be placed in the open position by means of test probe B of IEC 61032 using
a single action with a force of 10 N.

Compliance is checked by inspection and by manual test.

22.131 Steam ovens shall be constructed such that there is no spillage of water orsudden
jets|of steam or hot water likely to expose the user to a hazard when the applianceds usefd in
accprdance with the instructions.

If jets of steam or liquids are emitted through protective devices, the electricaliinsulation ghall
not |pe affected or the user exposed to a hazard.

Compliance is checked by inspection during the tests of Clause 11.

22.132 Pressure steam ovens shall be constructed so that the door cannot be opened while
the |pressure within the pressurised cooking compartment iséexcessive. They shall incorporate
a means to release the pressure to a value such that the door can be opened without risk.

Compliance is checked by the following test.

Thel pressure steam oven is operated as specified in Clause 11 until the pressure regulator
opeyates for the first time.

Thel pressure steam oven is then disconnected from the supply and the pressure allowef to
decrease until the pressure is 4 kPa. Adorce of 100 N is applied to the most unfavourable ploint
whare the door or its handle can bg.gripped. It shall not be possible to open the door.

The internal pressure is then.gradually reduced, the force of 100 N being maintained. There
shall be no hazardous displacement of the door when it is released.

Thig test is not carried~out on pressure steam ovens when the door is secured by screw clamps
or dther devices thatensure that the pressure is automatically reduced in a controlled manner
befgre the door_Gan be opened.

22.133 The hazard created by hobs elements having off positions that are not visible dufing
a mpinscvoltage interruption shall be obviated as far as is practicable.

Comptrance s thecked by imspectionand by the fottowing test:

The appliance is operated under the conditions of Clause 11. The main voltage is interrupted
for 10 min and then restored. On restoration of the power supply, none of the hob elements
shall be re-energized.

A manual operation shall be required to re-energise the hob elements.

22.134 For appliances incorporating at least one hob element, other than an induction hob
element or an induction wok element, controlled by an electronic circuit, safety shall not be
impaired in the event of a fault in the electronic circuit.
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Compliance is checked by the following test:

024

The appliance is operated under the conditions specified in Clause 11 but supplied at rated
voltage.

The fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic circuit
controlling the duty cycle for each hob element in turn.

The

control setting shall not change to a higher setting for longer than 2 min.
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software used to comply with the requirement shall contain measures to control
{/error conditions specified in Table R.1 and is evaluated in accordance with the-rele
lirements of normative Annex R.

35 Ovens intended for use on board ships shall withstand the pulses toywhich they
ubjected.

npliance is checked by carrying out the half-sine pulse tests specified in IEC 60068-2
er the following conditions.

appliance is fastened in its normal position of use to a shack-testing machine by mean

type of pulse is a half-sine pulse and the severity is as follows.

application of the half-sine pulse is in all 3 axess

beak acceleration: 250 m/s?,
Huration of each half-sine pulse: 6 ms;
number of half-sine pulses in each djrection: 1 000 £ 10.

appliance shall not be damaged-to the extent that compliance with 8.1, 16.3, Clause 2
aired and connections shall not-have worked loose.

be subjected.

hpliance is checked by carrying out the vibration tests specified in IEC 60068-2-6 unden
wing conditions:

appliadce is fastened in its normal position of use upon a vibration table by means of st
ind the_enclosure. The type of vibration is sinusoidal and the severity is as follows:

the
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36 Ovens intended foryuse on board ships shall withstand the vibrations to which they

the
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Hirection of vibration is vertical and horizontal;

amplitude of vibration: 0,35 mm;
sweep frequency range: 10 Hz to 150 Hz;
duration of the test: 30 min.

The appliance shall not be damaged to the extent that compliance with 8.1, 16.3, Clause 29 is
impaired and connections shall not have worked loose.

22.137 Ovens intended for use on board ships shall have means to reliably close each door,
drawer, or other sliding or hinged part with a latch.

Compliance is checked by inspection and by the following test.
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A force of 50 N is applied in an attempt to open the latched door, drawer, or other sliding or
hinged part. The force is applied in the most onerous position and direction.

The door, drawer, or other sliding or hinged part shall not open.

22.138 For appliances that are controlled by programmable electronic circuits that limit the
number of heating elements and motors from being energised 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 aceorddgnce
vith the relevant requirements of normative Annex R; or

— fhe appliance is operated under the conditions of Clause 11 while being supplied at rgted
voltage, the programmable electronic circuits being modified to allow simultan€ous
activation of all heaters and motors under their control. Under these conditions, complidance
ith 19.13 shall be fulfilled.

23 |Internal wiring
Thig clause of Part 1 is applicable except as follows.
23.3 Addition:

The| requirement also applies if parts of a cooking range are folded onto the hob surfaceg, or
sepprated from their normal position, for transpartation purposes.

24 (Components

Thig clause of Part 1 is applicable except as follows.

24.1.3 Addition:

Swifches controlling hob_elements are subjected to 30 000 cycles of operation.

24.1.4 Addition:

— energy regudators

p forautomatic action 100 (000

» /for manual action 101000
— selfresettingthermalcut-otts

e for heating elements of glass-ceramic hobs 100 000

o for heating elements of other hobs 10 000
— thermostats controlling the cleaning process in pyrolytic self-cleaning ovens 3 000

24.101 Thermostats and energy regulators incorporating an off position shall not switch on
as a result of variations in ambient temperatures.

Compliance is checked by the following test that is carried out on three samples of the control.
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The control, adjusted to the off position, is placed for 2 h in an ambient temperature of

—20 2 °C, and then at

— t°C, where t is the temperature according to the T-marking;
— 55 °C, for controls without a T-marking.

During the test, the off position shall be maintained.

A test voltage of 500 V is applied across the contacts for 1 min. No breakdown shall occur.

25 |Supply connection and external flexible cords
Thig clause of Part 1 is applicable except as follows.
25.3 Addition:

Hobs, built-in ranges and built-in ovens may be connected to the sdpply mains before|the
appliance is installed.

25.14 Addition:

For|temperature-sensing probes, the total number of flexings is 5 000. Probes with circylar-
sectfion cords are turned through 90° after 2 500 flexings.

26 [Terminals for external conductors

Thig clause of Part 1 is applicable.

27 |Provision for earthing

Thig clause of Part 1 is applicable.

28 [Screws and connections

Thig clause of Part-¥ is applicable.

29 |Clearances, creepage distances and solid insulation

Thig clause of Part 1 is applicable except as follows.

29.2 Addition:

The microenvironment is pollution degree 3 unless the insulation is enclosed or located so that
it is unlikely to be exposed to pollution during normal use of the appliance.

29.3 Addition:

This requirement does not apply to the sheath of a visibly glowing heating element
inaccessible to test probe 41 of IEC 61032.
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Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.2 Modification:

Replace the two dashed items in the compliance criteria with the following:

— for induction wok elements, grills and griddles that do not incorporate a timer, 30.2.2 is
applicable;

31
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for other appliances, 30.2.3 is applicable.
Resistance to rusting

clause of Part 1 is applicable except as follows.
ition:

ovens intended for use on board ships compliance is checked by the salt mist test K|
60068-2-52:2017,

for open deck use, test method 1 is applicable;

for dayrooms use, test method 2 is applicable.

coatings of metal parts are prepared for the test as follows:

scratches are made at least 5 mm apart and at least 5 mm from the edges of the rele
s to be tested.

test pin of 21.2 is used for the test.(The pin is held at an angle of 80° to 85° to the horizo|
loaded so that the force exertedito its axes is 10 N + 0,5 N. The scratches are madg
wing the pin along the surface<at a speed of approximately 20 mm/s.

r the test, the appliance shall not have deteriorated to such an extent that compliance
standard, in particular with Clause 8 and Clause 27, is impaired. The coating shall no
en and shall not have detached from the metal surface.

Radiation, toxicity and similar hazards
clause.oef Part 1 is applicable except as follows.

01/ Pyrolytic self-cleaning ovens shall be constructed so that carbon monoxide is
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discharged in hazardous quantities during cleaning.

Compliance is checked by the following test.

Twice the quantity of the mixture specified in 22.110 is spread evenly over the interior of the
oven, including the door. The oven is supplied at rated voltage and operated for 3 h in the
conventional heating mode at the maximum setting of the thermostat. If a conventional heating
mode is not available, then the forced air heating mode is used.

The oven is then allowed to cool to room temperature and placed in a closed test room having
a volume of 20 m3 to 25 m3, in which the air is circulated by a low-speed fan. The oven is
operated under cleaning conditions and the concentration of carbon monoxide is measured 1 m

abo

ve the centre of the floor.
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The concentration of carbon monoxide shall not exceed 0,015 %.

If the oven incorporates a heating element intended to eliminate smoke, the test is repeated
with this heating element disconnected, unless the cleaning process can only be performed
when the heating element is in circuit.

If compliance relies on the operation of an electronic circuit to calculate the concentration of
the carbon monoxide, the test is repeated with the fault conditions in a) to g) of 19.11.2 applied
one at a time to the electronic circuit.

If th
fau
req

The
be ¢

bnvex.

e electric circuit is programmable, the software shall contain measures to control
{/error conditions specified in Table R.1 and is evaluated in accordance with the_rele
Iirements of normative Annex R.

Dimensions in millim

Y2
Q
Y
/ S
s
IEC
Diameter of Approximate dimension
cooking zone
a b c
mm mm mm mm
<110 110 140 8
>110 <145 145 140 8
> 145 <180 180 140 9
> 180 <220 220 120 10
>220 <300 300 100 10

maximum concavity of‘the'base of the vessel is to be not more than 0,05 mm. The base of the vessel is n|

Figure 101 — Vessel for testing hob elements
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