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—HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES = SAFETY =

Part 1: General requirements

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by IEC technical ‘committee 61: Safety| of
holisehold and similar electrical appliances.

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

Draft Report on voting

61/5999/DISH 61/6009/RVDISH

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

INTRODUCTION

Edjtion 6 of IEC\60335-1:2020 defines and introduces requirements for a detachaple
poyer supply_part of an appliance. In the document, 24.2 prohibits the use of a powyer
supply in aflexible cord.

QUESTION:

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

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

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

— the power supply part, or

— the class Il construction part of the appliance.

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

ICS 13.120; 97.030
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-61: Particular requirements for thermal-storage room heaters

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
co-operation on all questions concerning standardization in the electrical and electronic fields..To this end

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IECPublication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in'the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai

Standardization (ISO) in accordance with conditions determined by agreementchetween the two organization

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

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

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

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

All users should ensure that they have thevatest edition of this publication.

members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publicati

ndispensable for the correct application of this publication.

EC takes no position concerning the evidence, validity or applicability of any claimed patent rights in resy
hereof. As of.the.date of publication of this document, IEC had not received notice of (a) patent(s), which
be required40_implement this document. However, implementers are cautioned that this may not represent

hot be held-fesponsible for identifying any or all such patent rights.

s.extended version (EXV) of the official IEC Standard provides the user with

ing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specifications, Te€chnical Repqrts,

heir
ith
ing

with the IEC also participate in this preparation. IEC collaborates closely with the \International Organizatior| for

5.

nal
all

nal
EC
any

ons
een
ter.

mity
any

No liability shall attach to IEC or its. directors, employees, servants or agents including individual experts pnd

b or
and
ons.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationg is

(s).
ect
may
the

atest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC ghall

he

mprehensive content ot the Standard.

IEC 60335-2-61:2024 EXV includes the content of IEC 60335-2-61:2024, and the references
made to IEC 60335-1:2020.

Th

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

This third edition cancels and replaces the second edition published in 2002,
Amendment 1:2005 and Amendment 2:2008. 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 or conversion of some notes to normative text (Clause 1, 7.1, 10.1, 19.3\1D2,
24.101);

c) |application of test probe 19 has been introduced (8.1.1, 20.2);

d) |temperature limits have been updated and requirements for measurement "wére defined
(Clause 11.3, 11.8, Table 101);

e) |implementation of Figure 101 with the probe for measuring surface tempeératures.

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

Draft Report on voting

61/7268/FDIS 61/7291/RVD

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

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

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

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

This part 2 is to bétused in conjunction with the latest edition of IEC 60335-1 and |its
amendments unless-that edition precludes it; in that case, the latest edition that does hot
preclude it is used:-1t was established on the basis of the sixth edition (2020) of that standafd.

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

This part2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to conyert
tha]t pUblication into the IEC standard: Particular requirements for thermal-storage room heatgrs.

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;

— additional Annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:
— requirements: in roman type;
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https://www.iec.ch/publications
https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

-8 - IEC 60335-2-61:2024 EXV © |[EC 2024

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

ass

ociated noun are also in bold.

The following differing practices, of a less permanent nature exist in the countries indicated
below.

Th

staibility date indicated on the IEC website under webstore.iec.ch in the data relatéd,'to

Sp
[ ]

NO
org
whi

7.1: All thermal-storage room heaters have to be marked with a warning against cove
(Sweden).

ring

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

revised tests.

Itis
not

the recommendation of the committee that the content of this publication be adopted for implementation natio
earlier than 12 months or later than 36 months from the date of publication.

the
the

sting

hnizations can need a transitional period following publication of a new, amended or revised IEC publicatiop in
Ch to make products in accordance with the new requirements and to equip/themselves for conducting new or

nally

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



https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

IEC 60335-2-61:2024 EXV © |IEC 2024 -9-

INTRODUCTION to IEC 60335-1:2020

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

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

www.iec.ch/tc61/supportingdocuments

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

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

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

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

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

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

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

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

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

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

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

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

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

An appliance that complies with the text of this standard will not necessarily be considered to
comply with the safety principles of this standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.
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An appliance employing materials or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with this
standard.

NOTE 3 Standards dealing with non-safety aspects of household appliances are:
— IEC standards published by TC 59 concerning methods of measuring performance;
— CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;

— CISPR 14-2 concerning electromagnetic immunity;

FEG-standardspubhshedby o oconcerning-envirenmentalmatiers

o
PSS eaB YT o166 REe R G
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INTRODUCTION to IEC 60335-2-61:2024

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

pro

visions is entrusted to appropriately qualified and experienced persons.

Guidance documents concerning the application of the safety requirements for appliances can

be

accessed via TC 61 supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments

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

This standard recognizes the internationally accepted level of protection against hazards s
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comply with_the safety principles of the standard if, when examined and tested, it is found

ha

lectrical, mechanical, thermal, fire and radiation of appliances when operatedyas in nor
taking into account the manufacturer's instructions. It also covers abnormallsituations t

es

ch
al
hat

be expected in practice and takes into account the way in which “electromagnétic

nomena can affect the safe operation of appliances.

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

n appliance within the scope of this standard also incerporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is’applied to each function separately,
as is reasonable. If applicable, the influence af'one function on the other is taken i
ount.

en a part 2 standard does not include additional requirements to cover hazards dealt with
't 1, Part 1 applies.

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

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

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

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

e other features that impair the level of safety covered by these requirements.
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in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the

sta

ndard.

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

IEC standards published by TC 59 concerning methods of measuring performance;
CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
CISPR 14-2 concerning electromagnetic immunity;

IEC standards published by TC 111 concerning environmental matters.


https://www.iec.ch/tc61/supportingdocuments
https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-61: Particular requirements for thermal-storage room heaters

Scope

This part of IEC 60335 deals with the safety of electric thermal-storage room heaters
holisehold and similar purposes that are intended to heat the room in which they aré/ocat
thelir rated voltage being not more than 250 V for single-phase appliances and 480V for ot

ap
Ap
ind

As

liances including direct current (DC) supplied appliances.

for
ed,
her

bliances not intended for normal household use but which nevertheless(eah be a sourcg of

darluger to the public, such as appliances intended to be used by laypersons in shops, in li

ustry and on farms, are within the scope of this standard.

far as is practicable, this standard deals with the common hazards presented by applian

that are encountered by all persons in and around the home.(However, in general, it does

tak|

Att

Th

e into account:

persons (including children) whose

e physical, sensory or mental capabilities; or

e lack of experience and knowledge

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

Bntion is drawn to the fact that

ght

Ces
hot

this standard only applies to.self-contained thermal-storage room heaters. Howevey, it

can be used as a guide, in'so far as it reasonably applies, to determine the requireme
and test specifications forother thermal-storage room heaters;

for heaters incorporating direct-acting heating elements, IEC 60335-2-30 is also applical

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

in many countries additional requirements are specified by the national health authoriti
the natiohal-authorities responsible for the protection of labour and similar authorities.

s standard does not apply to

appliances intended exclusively for industrial purposes:

nts

e;
nal

2

heaters incorporated in the building structure;

central heating systems;

heaters for saunas (IEC 60335-2-53);

flexible sheet heating elements for room heating (IEC 60335-2-96);

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

presence of a corrosive or explosive atmosphere (dust, vapour or gas).

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.
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For undated references, the latest edition of the referenced document (including any

am

endments) 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 safety — Part 1: Lamp caps

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

IEC

IEC
pri

IEC
IEC

IEQ
me

IEC

IE(
of
IE(

IE(

IEQ
45

IE(
45

IE(
IE(Q

IEC
Sa

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

L 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shoc
marily for equipment-type specimens

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

L TR 60083, Plugs and socket-outlets for domestic and similarygeneral use standardized
imber countries of IEC

[ 60085:2007, Electrical insulation — Thermal evaluation and designation

60112:2003, Method for the determination of thie'proof and the comparative tracking indi
bolid insulating materials
[ 60112:2003/AMD1:20091

60127 (all parts), Miniature fuses

60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and includ
D/750 V

[ 60227-5:2011, Polyvinykchloride insulated cables of rated voltages up to and includ
D/750 V — Part 5: Flexible cables (cords)

[ 60238, Edison-screw lampholders
[ 60245 (allparts), Rubber insulated cables — Rated voltages up to and including 450/75

[ 60252-1:2010, AC motor capacitors — Part 1: General — Performance, testing and ratin
fety, requirements — Guidance for installation and operation

IEC

in

res

ing

ing

[ 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

1
2

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

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

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

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

IE

60335-2-30, Household and similar electrical appliances — Safety — Part 2-30: Partic

lar

reqg

IE(

Spé
to
IE(

IE(

1E(
ide

IE(
IE(
IE(

1E(

IE(
IE(

1E(
De
cof

IE(
Pri

1E(
Us

IEC
Co

uirements for room heaters

[ 60384-14:2013, Fixed capacitors for use in electronic equipment — Part 14: Séctio
bcification — Fixed capacitors for electromagnetic interference suppression and tonnect
he supply mains

60384-14:2013/AMD1:20163

[ 60417, Graphical symbols for use on equipment

[ 60445:2017, Basic and safety principles for man-machine” interface, marking é

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

[ 60584-1, Thermocouples — Part 1: EMF spegifications and tolerances

60598-1:2014, Luminaires — Part 1: Géneral requirements and tests
[ 60598-1:2014/AMD1:20175

60603-11, Connectors for frequéncies below 3 MHz for use with printed boards — Part
fail specification for concentric connectors (dimensions for free connectors and fi
pnectors)

L 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Par
hciples, requirements and tests

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

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

ntification — Identification of equipment terminals, conductor. tefminations and conductors

nal
jon

nd

11:
ed

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)

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

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

5 There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.
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IEC 60695-2-12, 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-

wir

e 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

— A

pparatus, confirmatory test arrangement and guidance

IEC
fla

IE(
IE(

1E(
ele

IEQ
ten
IE(

1E(
Pa

IE(
sp4

IE(

IE(
Pa

IE(

IE(

IEQ
for
req

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

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

L 60730-2-8:2018, Automatic electrical controls — Part 2-8: Particular requirements
ctrically operated water valves, including mechanical requirement{s

60730-2-9:2015, Automatic electrical controls — Part 2=9:” Particular requirements
nperature sensing controls
[ 60730-2-9:2015/AMD1:20187

L 60730-2-10, Automatic electrical controls for<{household and similar use — Part 2-
rticular requirements for motor-starting relays

60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Geng
pcification

L 60799, Electrical accessories — €6rd sets and interconnection cord sets

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

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

6099911999, Connecting devices — Electrical copper conductors — Safety requireme
screw=type and screwless-type clamping units — Part 1: General requirements and partict
uiréments for clamping units for conductors from 0,2 mm?2 up to 35 mm? (included)

cal

for

for

10:

bric

"2}
|

~

nts
lar

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

tec

hniques — Electrostatic discharge immunity test

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

tec

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

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

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

tec

hniques — Electrical fast transient/burst immunity test

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

tec

hniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement

tec

hniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEQ
me

IEC
IE(

IE(
me
tes
1E(

I1E(

IE(

IE(

IE(

IE(
prg

IEQ
col

IEC
the

IE(
for

Int techniques — Voltage dips, short interruptions and voltage variations immunity tests
lipment with input current up to 16 A per phase

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

L 61000-4-13:2002/AMD1:2009
[ 61000-4-13:2002/AMD2:20158

61000-4-34:2005, Electromagnetic compatibility (EMC) — Part-4-84: Testing and
asurement techniques — Voltage dips, short interruptions and\woltage variations immunit
ts for equipment with input current more than 16 A per phase
[ 61000-4-34:2005/AMD1:2009°9

61032:1997, Protection of persons and equipment/by enclosures — Probes for verificati

[ 61058-1:2016, Switches for appliances — Part 1. General requirements

[ 61058-1-2:2016, Switches for appliances — Part 1-2: Requirements for electronic switch

L 61180, High-voltage test_techniques for low-voltage equipment — Definitions, test 3
cedure requirements, test equipment

[ 61210, Connecting devices — Flat quick-connect terminations for electrical cop
pductors — Safety.requirements

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

L 61558-2-6:2009, Safety of transformers, reactors, power supply units and similar produ
stpply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for saf

asurement techniques — Harmonics and interharmonics including mains signalling at §.
power port, low frequency immunity tests

61058-1-1:2016, Switches for appliances* Part 1-1: Requirements for mechanical switches

1es

nd

per

ns

cts
ety

isol

::fing transformers and hower eupply units. inr‘nrpnr::fing annfy iQnInfing transformers

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

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

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

10 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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IEC 61770, Electric appliances connected to the water mains — Avoidance of backsiphonage
and failure of hose-sets

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

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

IEQ 62151, Safety of equipment electrically connected to a telecommunication network
IEQ 62471:2006, Photobiological safety of lamps and lamp systems

IEQ 62477-1, Safety requirements for power electronic converter systems and equipmenjt —
Parlt 1: General

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

ISQ 178, Plastics — Determination of flexural properties

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

IS® 180, Plastics — Determination of 1zod impact strength
ISQ 527 (all parts), Plastics — Determination’ of tensile properties

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

ISQ 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thicknéess
— Magnetic method

ISQ 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions withput
indlvidual toleranéelindications

IS® 3864-1,~Graphical symbols — Safety colours and safety signs — Part 1: Design principlles
for|safety signs and safety markings

1S} '4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: Gengral
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
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
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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.

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

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

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

WHen the terms "voltage" and "current" are used, they are RMS values, unless otherwfise
specified.

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

3.1 Definitions relating to physical characteristics

3.11
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2

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

3.1.3

working voltage

m:a}dmum voltage to which the partiunder consideration is subjected when the appliancg is
supplied at its rated voltage ‘and operating under normal operation, with controls and
swltching devices positioned sgras to maximize the value

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

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

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

Note 1/towentry: If no power input is assigned to the appliance, the rated power input for heating appliances gnd
cortbined appliances is the power input measured when the appliance is supplied at rated voltage and operdted

und Tatiom:

3.1.5

rated power input range

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

3.1.6
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.


http://www.electropedia.org/
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3.1
rat

.7
ed frequency

frequency assigned to the appliance by the manufacturer

3.1
rat

.8
ed frequency range

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

3.1

nofmal operation

op
Th

ele
co

Ap
ap

Not
nor

3.1
rat

ch

3.1
da
uni

3.1
ou
loa
ac

Not

3.1

vo!age derived from the rated voltage'and the overvoltage category of the applian

.9

ration of the appliance under the following conditions:

ments are disconnected for the first time by the devices controlling the temperature of
e (charge controls).

bliances operated with integral batteries or separable batteries not disconnected from
pliance for charging purposes:

performing its intended function, if allowed by the construgtion of the appliance;
performing its intended function

mal operation.

.10
ed impulse voltage

racterizing the specified withstand capability of its insulation against transient overvoltag

.11
hgerous malfunction
ntended operation of the appliance that may impair safety

12
let load

essible to the user

e 1 to entty:) Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet.

.101

rated charging period

b heater is operated in cycles, each cycle having a duration of 24 h and consisting of a
ch]rging period and a discharging period. The charging period is terminated when-all heat

ng
the

the

the battery that is fully discharged is charged with thecbattery-operated appliance

the battery that is fully discharged is charged withoui‘the battery-operated appliance

e 1 to entry: Operation of a battery-operated appliance {o"perform its intended function is considered tq be

jes

d that can be(connected to appliance outlets accessible to the user and socket-outlets

lon

3.1

gest uninterrupted charging period assigned to the heater by the manufacturer

.102

rated charge
energy consumption assigned to the heater by the manufacturer for a rated charging period

3.2
3.2

Definitions relating to means of connection

A

supply leads
set of wires intended for connecting the appliance to fixed wiring and accommodated in a
compartment within or attached to the appliance
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3.2.2

interconnection cord

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

Note 1 to entry: In battery-operated appliances, if the battery is placed in a separate box, the flexible lead or
flexible cord connecting the box with the appliance is considered to be an interconnection cord.

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

3.2:3
supply cord
flexible cord, for supply purposes, that is fixed to the appliance

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

1to entry: The supply cord may be specially prepared and only available from the’manufacturer or its ser
t. A specially prepared cord may include a part of the appliance.

ce

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

metthod of attachment of the supply cord such-that it cannot be replaced without breaking or

independent insulation applied in addition to basic insulation, in order to provide protectjon

double insulation
insplation '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 notimplied that the insulation is one homogeneous piece. The insulation may comprise several
layers which cannot be tested singly as supplementary insulation or basic insulation.

3.3.5

functional insulation

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


https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

IEC 60335-2-61:2024 EXV © |IEC 2024 -21-

3.3.6

protective impedance

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

3.3.7

class 0 appliance

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

ulation being placed upon the environment

Note 1 to entry: Class 0 appliances have either an enclosure of insulating material which may forni\a part or|the
whqle of the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insulatjon.
If ap appliance with an enclosure of insulating material has provision for earthing internal partsnit.is considerefl to
be @ class | appliance or class 0l appliance.

3.3.8

class 0l appliance
appliance having at least basic insulation throughout and incorporating an earthing terminpal
buf having a supply cord without earthing conductor and a plug without earthing contact

3.3.9

class | appliance
appliance in which protection against electric shock does hot rely on basic insulation only put
which includes an additional safety precaution, in;that conductive accessible parts gre
conmnected to the protective earthing conductor in/the’ fixed wiring of the installation in such a
waJ/ that conductive accessible parts cannot become live in the event of a failure of the bagic
ingulation

Note 1 to entry: This provision includes a protectie 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 put
in which additional safety precautions are provided, such as double insulation or reinforged
ingulation, there being noxprovision for protective earthing or reliance upon installatjon
conditions

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

— |an appliance hayving a durable and substantially continuous enclosure of insulating material which envelop$ all
metal parts, With*the exception of parts, such as nameplates, screws and rivets, which are isolated from Jive
parts by insutation at least equivalent to reinforced insulation; such an appliance is called an insulatjon-
encased/class Il appliance;

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

— anapphance-which-is—a—-combination-of-an-rsuation-encased-class-H-appliance—and-ametal-encased-class Il
PP Lid

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

part of an appliance for which protection against electric shock relies upon double insulation
or reinforced insulation
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3.3.12

class lll appliance

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

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

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

3.3.13

class lll construction

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

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

3.3.14

clearance
shortest distance in air between two conductive parts or between a conductive part and the
acgessible surface

3.3.15

crgepage distance
shortest distance along the surface of insulation between two-conductive parts or between a
conductive part and the accessible surface

3. Definitions relating to extra-low voltage

3.4.1

ex{ra-low voltage
voltage supplied from a source within theZappliance that does not exceed 50 V betwegen
conductors and between conductors and>earth or functional earth when the appliance is
supplied at rated voltage

3.4.2

saA{ety extra-low voltage
voltage not exceeding 42.M\.between conductors and between conductors and earth|or
funlctional 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 transformep-ora convertor with separate windings, the insulation of which complies with double insulation
or reinforced insulation requirements.

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

Note 3 t6 entry: Safety extra-low voltage is also known as SELV.

3.43

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

3.44

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,
double insulation or reinforced insulation

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

3.5.1
portable appliance

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

appliance, having a mass less than 18 kg

3.5.2
hand-held appliance

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

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

3.54

fixed appliance

appliance that is intended to be used while fastened to a support or while secured in a speg
locption

3.5.5

bullt-in appliance

fixed appliance intended to be installed in a cabinet, inya prepared recess in a wall or i
similar location

3.5.6
heating appliance
appliance incorporating heating elements butwithout any motor

3.5.7
mgtor-operated appliance
appliance incorporating motors butywithout any heating element

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

3.5.8
combined appliance
appliance incorporating heating elements and motors

3.5.9
battery-openated appliance

funlction-without a supply connection

aprTIiance deriving its energy from batteries enabling the appliance to perform its intend

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

3.5.101
thermal-storage room heater

ific

ed

heater constructed to store heat obtained from electrical energy in a heat-accumulating core

and to discharge it at any time

3.5.102

controlled-output heater

thermal-storage room heater, the heat output of which can be controlled by means such
fans, shutters or flaps

as


https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

- 24 - IEC 60335-2-61:2024 EXV © |IEC 2024

3.5.103

free-output heater

thermal-storage room heater, the heat output of which is discharged by natural convection
and radiation and can only be varied by adjusting the charge

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
224+

3.6.2

detachable part
pait that can be removed or opened without the aid of a tool, part that is removed.or opened in
acg¢ordance with the instructions for use, even if a tool is needed for removal, or part that dges
nof 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 detachgble
part even if the instructions state that it is to be removed.

Note 2 to entry: Components that can be removed without the aid of a tool are;caonsidered to be detachable pafrts.

Note 3 to entry: If a part has to be removed solely to discard a battery befare scrapping the appliance, this paft is
not|considered to be a detachable part even if the instructions state that'itis to be removed.

3.6.3

acg¢essible part
paft or surface that can be touched by means of test probe B of IEC 61032, and if the par{ or
suffface is metal, any conductive part connected:o it

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

3.6.4

live part
coIductor or conductive part_jntended to be energized in normal use, including a neufral
conductor but, by convention,(not a PEN conductor

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

Note 2 to entry: A PEN c¢onductor is a protective earthed neutral conductor combining the functions of both a
profective conductor and a neutral conductor.

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

3.6.5
toql
screwdriver—cein—orany—otherobj

any—oth j
means

ar—fixing

3.6.6

small part

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

Note 1 to entry: A part that is too small to grip and at the same time to be able to apply the glow-wire tip is shown
in example A in Figure 5. A part that is large enough to grip but that is too small to be able to apply the glow-wire tip
is shown in example B in Figure 5. A part that is not a small part is shown in example C in Figure 5.
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3.6.7

detachable power supply part

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

3.6.8
cell
basic functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals,
ani usually separators that is a source of electric energy obtained by direct conversian| of
chemical energy

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

3.6.9

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

Note 1 to entry: A detachable battery and separable battery have an enclosure’that is equivalent in propertiefs to
thaf of the appliance itself, but integral batteries may have no enclosure op-an‘enclosure less substantial than fhat
of the appliance, as they are protected by the enclosure of the appliance.

3.6.10

detachable battery
reghargeable battery in an enclosure separate from<he battery-operated appliance, intended
forluse with specific appliances and intended to bé removed from the appliance for chargjng
puposes

Note 1 to entry: A standard automotive battery is Hot considered a detachable battery.

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

3.6.11

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

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

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

3.6.12

intpgral battery
battery-contained within the battery-operated appliance and not removed from the appliarrce
forlchdarging purposes

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

3.7 Definitions relating to safety components

3.71

thermostat

temperature-sensing device, the operating temperature of which may be either fixed or
adjustable and which during normal operation keeps the temperature of the controlled part
between certain limits by automatically opening and closing a circuit
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3.7.2

temperature limiter

temperature-sensing device, the operating temperature of which may be either fixed or
adjustable and which during normal operation operates by opening or closing a circuit when
the temperature of the controlled part reaches a 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
deyice which during abnormal operation limits the temperature of the controlled part|by
aufomatically opening the circuit, or by reducing the current, and is constructed so-that|its
sefting cannot be altered by the user

3.7.4

sejf-resetting thermal cut-out
thgrmal cut-out that automatically restores the current after the relevant part of the appliafnce
hag cooled down sufficiently

3.7.5

noh-self-resetting thermal cut-out
thgrmal 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 @ppliance from the supply mains.

3.7.6

protective device
deyice, the operation of which prevents a ‘hazardous situation under abnormal operatjon
conditions

3.7.7
thgrmal link
thgrmal cut-out which operatessonly once and requires partial or complete replacement

3.7.8

intentionally weak part
paft intended to rupture under conditions of abnormal operation to prevent the occurrence qf a
condition which could)impair compliance with this standard

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

3. Deéfinitions relating to miscellaneous matters

3.8.1

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

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

3.8.2

off position

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 ha

S 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 t

hat

are thermally sensitive and have a rapid non-linear increase in resistance when the temperature

H o (AR ! o !
IS narseu trouyrt a pdrtcuiar 1artyc

3.8.5

user maintenance

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

3.8.6
rogm temperature
ampient temperature specified in the general conditions for the tests

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

3.9.1
ele1::tronic component

paft in which conduction is achieved principally by“electrons moving through a vacuum, gag
sefniconductor

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

3.9.2
electronic circuit
cir¢uit incorporating at least oneelectronic component

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

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

3.10.1
battery system

hat

or

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

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

system.

3.10.2
charging system
circuitry that charges and maintains the state of charge of the battery

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

separately enclosed.
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0.3

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

by

the cell manufacturer

Note 1 to entry: An example of a specified operating region of a lithium-ion cell during charging is shown in
Figure 14.

3.1

0.4

upper limit charging voltage

highest charging voltage in the specified operating region for charging
3.10.5
venting

condition intended by design that occurs when a cell provides a controlled releaseof excessjive

int

3.1
ful
at 1

Not
the

Not
is s
3.1
ful
dis
fas|
th

Not
typi

rnal pressure without expulsion of major components of the cell

0.6
y charged
he maximum state of charge

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

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

0.7
y discharged
charged at a steady rate of current to attain,vat 5 h of steady discharge (Cj rate), or

est discharge rate allowed by the cell manufacturer or battery manufacturer if it is sloy
n the Cy rate, until

discharge terminates due to opetation of discharge termination circuitry; or

the battery (or cell) reaches‘a’total voltage with an average voltage per cell equal to
end-of-discharge voltagefor the cell chemistry being used, unless a different end
discharge voltage is specified by the cell manufacturer

e 1 to entry: Examples\of the end-of-discharge voltages for fully discharged common cell chemistries
cally

- 0,9 V/cell fornickel cadmium;

— 0,9 V/celkfor nickel metal-hydride;

- 1,75 Vjcell for lead-acid;

- /2,5 Vlcell for lithium iron-phosphate;

=</ 3,0 V/cell for lithium cobalt-oxide.

by

ble

the
ver

the
of

are

3.1
3.1

1 Definitions relating to remote functionality

1.1

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

3.1

1.2

message
data which is transmitted from a sender (data source) to one or more receivers (data sink)
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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 1 to entry: Determination of confinement to the physical space includes consideration of the network’s range
of communication, configuration, or construction.

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

—  PAN (personal area network):

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

—  SRD (short range devices);

- WAN (wide area network);

For|the purposes of this standard, examples of networks which are not considered as being publi¢ networks include
butfare 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;

witiout connection to a public network.

3.11.4

rehote communication
trapsmission of data between the appliance and an{entity that can be initiated out of sight of
theg appliance, using communication means such as radio wave modulation, sound wave
mojdulation or bus systems

Note 1 to entry: Examples of transmission of datasincludes but are not limited to remote monitoring, softwWare
downloading or control parameter modifications.

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

3.11.5
remote operation
control of an appliance by remote communication

Note 1 to entry: Remote.communication that results in a change of appliance operation, such as chang¢ of
rotgtional 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: ~Alline of sight infra-red signal by itself is not considered one used for remote operation.

4 | General requirement

Ap pliances shall be constructed so that in normal use, fhny function annly so-as tocauselno
danger to persons or surroundings, even in the event of carelessness that may occur in normal
use.

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

5 General conditions for the tests

Unless otherwise specified, the tests are carried out in accordance with this clause.
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5.1 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

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

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

The testing of components may require the submission of additional samples of\ the¢se
components.

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

If the tests of normative Annex H are carried out, three switches“or three additional appliang¢es
arg needed.

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

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

If gn appliance has to be dismantled.jorder to carry out a test, care shall be taken to enslre
that it is reassembled as originally supplied. In case of doubt, subsequent tests may be carrjed
oul on a separate sample.

5. The tests are carried jout in the order of the clauses. However, the test of 22.11 on fthe
appliance at room temperature is carried out before the tests of Clause 8. The tests| of
Clguse 14, 21.2 and <22:24 are carried out after the tests of Clause 29. The test of 19.14 is
cafried out before thetests of 19.11.

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

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

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

For controlled-output heaters having auxiliary air-outlets, air is discharged only through the
main outlet into the room where the heater is situated.

NOTE 101 Movable parts include accessories supplied with the heater, such as shelves and humidifiers.

5.6  Appliances provided with controls or switching devices are tested with these controls or
devices adjusted to their most unfavourable setting, if the setting can be altered by the user.
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If the adjusting means of the control is accessible without the aid of a tool, this subclause
applies whether the setting can be altered by hand or with the aid of a tool. If the adjusting
means is not accessible without the aid of a tool and if the setting is not intended to be altered
by the user, this subclause does not apply.

NOTE 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.

Thermostats sensitive to the room air temperature, such as those having a sensing element
lociated in the air-inlet, are short-circuited.

5.1 The tests are carried out in a draught-free location at an ambient temperature| of
20|1°C +5 °C.

If the temperature attained by any part is limited by a temperature sensitive device off is
influenced by the temperature at which a change of state occurs, for example when water bails,
the ambient temperature is maintained at 23 °C + 2 °C in case of dodbt:

5. Test conditions relating to frequency and voltage

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

2]

yr

Appliances for AC that are not marked with ratéd-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 fthe
more unfavourable.

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

Fof motor-operated appliances;-and combined appliances, marked with a rated voltage
range, when it is specified thatithe supply voltage is equal to the rated voltage multiplied by a
fagtor, the appliance is supplied at

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

WRHhen a factor.is\not specified, the supply voltage is the most unfavourable within the rated
voltage range:

If 4 heating appliance has a rated voltage range, the upper limit of the voltage range Will
vourable voltage within the range. For motor-operated applianc

coO a g atra—apprat av v, v, a o1re 8 o—vortacge—o 3 Vo
range, it may be necessary to make some of the tests at the minimum, the mean and the
maximum values of the rated voltage or the rated voltage range in order to establish the most
unfavourable voltage.

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

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

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

When a factor is not specified, the power input is the most unfavourable within the rated power
input range.
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5.8.4 For appliances marked with a rated voltage range and rated power input
corresponding to the mean of the rated voltage range, when it is specified that the power input
is equal to rated power input multiplied by a factor, the appliance is operated at:

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

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

When a factor is not specified, the power input corresponds to the power input at the most
un Hh Hge-

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

When it is specified that direct-acting heating elements are operated togetherwith the storage
heating elements, this only applies if allowed by the construction.

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

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

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

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

— |end-of-discharge voltage;

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

If ¢ells intended for_lse with the appliance use metal-ion chemistry, the manufacturer| or

regponsible agent shall provide the specified operating region for charging for each typg of
cell.

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

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

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

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

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

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

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

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

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

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

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

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

NOTE A supply connection can include a mains connection.

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

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

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

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

5.19 Measurements of cell voltages or battery voltages shall be made using a single pole
resistive-capacitive low pass filter with a -3 dB roll off frequency of 5 kHz £+ 0,5 kHz. To
determine if the upper limit charging voltage has been exceeded, the peak value of the filtered
voltage shall be measured with a tolerance of +1 %.
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When measuring cell voltages or battery voltages, the peak value of any superimposed ripple
exceeding 10 % of the average value shall be included. Transient voltages are ignored, such
as a temporary increase of voltage, for example, after the battery is removed from the charging
system.

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

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

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

6 | Classification
6.1 Thermal-storage room heaters shall be class I, class Il or class lil.

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

Compliance is checked by inspection and by the relevant tests.

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

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 inclu
IEC|60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

ing

7 | Marking and instructions

7.1 Appliances shall'be marked with the:

— |rated voltage of rated voltage range in volts;
— |symbol far*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;

modael
THoOCCT

symbol IEC 60417-5172 (2003-02) for class Il appliances only;
IP number according to degree of protection against ingress of water, other than IPX0;

ancos
TTTCTy

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

NOTE If the appliance is marked with rated pressure, the units used can be bars but only together with pascals and
placed in brackets.

Appliance outlets accessible to the user and socket-outlets accessible to the user:
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— that are incorporated in appliances connected to the supply mains; and
— that operate at rated voltage

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

Appliances intended to be supplied from a detachable power supply part for the purposes of
recharging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also
be marked with symbol IEC 60417-6181 (2016-01) and the model or type reference of the
detachable power supply part or with the substance of the following:

Use only with <model or type reference> supply unit

Class Il appliances and class lll appliances incorporating a functional earth shall be, marked
with the symbol IEC 60417-5018 (2011-07).

The enclosure of electrically-operated water valves incorporated in external hose-sets [for
comnection of an appliance to the water mains shall be marked with sympol
IEC 60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.

Appliances shall be marked with

— |the rated charging period, in hours;
— |the mass of the assembled appliance, in kilograms.

For appliances provided with more than one means of éonnection to the supply, each supply
cir¢uit shall be marked with rated voltage, rated pewer input and the symbol for naturg of

supply.
If the temperature rises determined during the“tests of Clause 19 exceed the limits specified in
Clguse 11, appliances shall be marked with’ symbol IEC 60417-6096 (2012-01), or with the
substance of the following:

— |WARNING: Do not cover.

Compliance is checked by inspection.
Madification:
Appliances shall befmarked with rated power input.

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

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

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

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 operation (an appliance with
terminals for both supplies).

Compliance is checked by inspection.

VO
fre

adj

Th

7.4[ If the appliance can be adjusted for different rated voltages or rated frequencies,
I

age or the frequency to which the appliance is adjusted shall be clearly discetnible
juent changes in voltage setting or frequency setting are not required, this requir€men

corrsidered to be met if the rated voltage or rated frequency to which the appliance is to

usted can be determined from a wiring diagram fixed to the appliance.

e wiring diagram may be on the inside of a cover that has to be removed to connect

supply conductors. It shall not be on a label loosely attached to the appliance.

Co

mpliance is checked by inspection.

the

If
L is
be

the

ed

voltage ranges, the rated power input or rated currentfor each of these voltages or ranges

7.1 For appliances marked with more than one rated voltage or with one or more rat

shall be marked. However, if the difference between the\limits of a rated voltage range dges
nof exceed 10 % of the arithmetic mean value of the‘range, the marking for rated power input
or rated current may be related to the arithmetic fnean value of the range.
The upper and lower limits of the rated power-input or rated current shall be marked on the
appliance so that the relation between inputiand voltage is clear.
Compliance is checked by inspection.
7. When symbols are used, they shall be as follows:
-_T— [symbol IEC 60417-5031 direct current
(2002-10)]
la VY [symbol IEC 60417-5032 alternating current
(2002-10)]
3 [~ [symbol IEC 60417-5032-1 three-phase alternating current
(2002-10)]
AN [Symbol TEC 60417-5032-2 three-phase alternating current with neutral
(2002-10)]
—_ [symbol IEC 60417-5016 fuse-link
(2002-10)]

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

—

X

symbol for the time/current characteristic
as given in IEC 60127

time-lag miniature fuse-link where X is the
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@ [symbol IEC 60417-5019 protective earth
(2006-08)]
:|: [symbol IEC 60417-5018 functional earthing
= (2011-07)]
@ [symbol IEC 60417-5172 class Il equipment
(2003-02)]
_*(:")_ [Symbol TEC 604 T7-50T12 Camp
s (2002-10)]

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

[symbol ISO 7000-0434A Caution
! (2004-01)]
- [symbol ISO 7000-0790 read operator's manual
[ ] (2004-01)]

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

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

[symbol IEC 60417-5180 Class lll appliance
(2003-02)]

[symbol IEC 60417-6181 detachable power supply part
(2016-01)]

[symbol IEC 60417-6096 do not cover

D
H 1HC
INFL (201201)]

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

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

Units of physical quantities and their symbols shall be those of the international standardized
system.

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

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

Compliance is checked by inspection.
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7.7 Appliances to be connected to more than two supply conductors and appliances for
multiple supply shall have a connection diagram fixed to them, unless the correct mode of
connection is obvious.

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

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

[0

athao wirina
et WG

Th connection-disaram mav
p-CoReectoR—taragat+ha

Compliance is checked by inspection.

7.8 Except for type Z attachment, terminals used for connection to the supply mains shall
be findicated as follows:
— |terminals intended exclusively for the neutral conductor shall be indicatéd by the letter N;
— |protective earthing terminals shall be indicated by symbol IEC 60447<5019 (2006-08);
— [functional earthing terminals shall be indicated by symbol IEC 60417-5018 (2011-07).

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

Compliance is checked by inspection.

7.9 Unless it is obviously unnecessary, switchés which may give rise to a hazard when
ope¢rated 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 comprehensiple
without a knowledge of languages or national’ standards.

Compliance is checked by inspection.

7.10 The different positions of switches on stationary appliances and the different positions
of controls on all appliances.Shall be indicated by figures, letters or other visual means. This
requirement also applies to0 switches which are part of a control.

If flgures are used fotiindicating 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'OJshall not be used for any other indication unless it is positioned and associajed
with other humbers so that it does not give rise to confusion with the indication of the [off
porition. The figure 0 may be used on a digital programming keyboard.

Charging controls shall not be marked with the off position unless they have a contact
separation in all poles to provide full disconnection under overvoltage category Ill conditions.
However, disconnection of the neutral pole is not required for single phase appliances
permanently connected to a system with an earthed neutral (TN-S-C system).

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.
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7.12 |Instructions shall be provided in hard copy form with the appliance so that the appliance
can be used safely.

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

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

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

The instructions shall state the substance of the following:

This appliance is not intended for use by persons (including children) with reduced physigal,
sensory or mental capabilities, or lack of experience and knowledge, unless theyhave bgen
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 106 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 ex{ra-
low voltage corresponding to the marking on the appliance. This instruction is not necesspry
for| battery-operated appliances if the battery is a primary battery or secondary battery
charged outside of the appliance.

For appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of yse
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 and
nature of supply> <power / current of supply>

For appliancés-intended to be supplied from a detachable power supply part for the purposes
of fecharging the battery, the type reference of the detachable power supply part shall|be
stafed along with the substance of the following:

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

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

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

The instructions shall be given on a durable card or in a booklet and shall include the substance
of the following:
— these instructions should be retained for future reference;

— fumes may be emitted during the first few operations of the heater and the room should be
kept well ventilated.
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The instructions shall also include

— the rated charge;

— the minimum distance to be maintained between the heater and combustible materials, such
as furniture and curtains.

If the temperature rises determined during the tests of Clause 19 exceed the limits specified in
Clause 11, the instructions shall include the substance of the following:

— do not cover;

— |do not place objects In contact with the heater.

If symbol IEC 60417-6096 (2012-01) is marked on the appliance, its meaning shall be explained.
Compliance is checked by inspection.

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

If gn appliance is intended to be permanently connected to the watérymains and not connected
by ja hose-set, this shall be stated.

For appliances marked with different rated voltages or different rated frequencies (separaled
by |a /), instructions shall be included to indicate to the alser or installer what action must|be
takien to adjust the appliance for operation at the required rated voltage or rated frequencyy.

The installation instructions shall include the substance of the following:

— |the installation of the heater should be casried out by trained personnel;

— |if, during reassembly of the heater, "a: part of the thermal insulation shows damage| or
deterioration, it should be replaced-by an identical part;

— |to maintain stability, it is essential that the heater is placed on a level surface and care
should be taken to avoid irregular surfaces, such as may result from carpets or tiled
surrounds partially protruding under the heater.

The installation instructions_shall also include

— |a circuit diagram-with a clear indication of the terminals;

— |details for fixing the heater to the floor or for fixing the heater to the wall, including the
minimum mounting height (if applicable).

Compliance is checked by inspection.

7122 -If a stationary appliance is not fitted with a supply cord and a plug, or with other
melans 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
during the test of Clause 11, the instructions shall state that the fixed wiring insulation must be
protected, for example, by insulating sleeving having an appropriate temperature rating.

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

dimensions of the space to be provided for the appliance;

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

minimum distances between the various parts of the appliance and the surrounding structure;

minimum dimensions of ventilating openings and their correct arrangement;

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

— |necessity to allow disconnection of the appliance from the supply after installation; unlg¢ss
the appliance incorporates a switch complying with 24.3. The disconnectionmay |be
achieved by having the plug accessible or by incorporating a switch in the fixed wiring in
accordance with the wiring rules.

Compliance is checked by inspection.

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

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

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

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

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

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

If 4 cord set is required to be-provided with the appliance according to Subclause 22.58, [he
insfructions shall contain the substance of the following:

If the cord set is\damaged, it must be replaced by a special cord set available from [he
manufacturer(orits service agent.

Compliance-is thecked 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-

following:

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

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

Compliance is checked by inspection.

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

— the maximum inlet water pressure, in pascals;

— the minimum inlet water pressure, in pascals, if this is necessary for the correct operatjon
of the appliance.

The instructions for appliances connected to the water mains by detachable hose-séets shall
state that the new hose-sets supplied with the appliance are to be used and that old*hose-skets
should not be reused.

Compliance is checked by inspection.

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

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

Compliance is checked by inspection.

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

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

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

— |3,5 mm forsappliances normally used on the floor;
— [2,0 mm(for portable appliances with a printable surface of less than 10 cm?; and

— |3,0mm for other appliances.

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

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

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

Unless contrasting colours are used, moulded in, engraved, or stamped markings shall be either
raised above or have a depth below the surface of at least 0,25 mm.
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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 s with a piece of cloth soaked with water and again for 15 s with a piece of cloth soaked with
petroleum spirit. The petroleum spirit to be used for the test is aliphatic solvent hexane.

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

The height of symbol IEC 60417-6096 (2012-01) shall be at least 15 mm.

The height of the words "Do not cover" shall be at least 3 mm.

Compliance is checked by measurement.

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

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

For stationary appliances, at least the name or rademark or identification mark of fhe
malnufacturer or responsible vendor and the model Orytype reference shall be visible when the
ap}liance 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 near to the terminals. For fixed
appliances, this requirement applies after the.'appliance has been installed according to the
insfructions provided with the appliance.

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

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

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

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

Th . . . hall be visible after the | has | . led
Compliance is checked by inspection.

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

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

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

8 Protection against access to live parts

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

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

8.11.1 The requirement of 8.1 applies for all positions of the appliance when it is operated as
in mormal 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 flpor
andl 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 insertjon
to any position. If the opening does not allow the entry of the probe,-ftre force on the probg in
thg straight position is increased to 20 N when probe B is used or 10-N when probe 18 is usged.
If the probe then enters the opening, the test is repeated with the probe in the angled positipn.

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

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

Test probe 18 is not applied to applignces for commercial use unless they are intended to|be
installed in an area open to the public.

It ghall not be possible to tolich live parts or live parts protected only by lacquer, enanel,
ordinary paper, cotton, oXide film, beads, or sealing compound except self-hardening resins,
with the probe.

Fof parts of appliances situated not more than 850 mm above the floor after installation of in
noftmal use, in_addition to the use of test probe 18, test probe 19 of IEC 61032 s also applied
wherever test)probe 18 is used and with the same test conditions used for test probe 18.

8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openifngs
in ¢la’ss-0 appliances, class Il appliances and class Il constructions, except for those givjng

aceess to lamp caps and live parts in socket-outlets

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

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

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

8.1.3 Instead of test probe B, test probe 18 and test probe 13, for appliances other than
those of class Il, test probe 41 of IEC 61032 is applied with a force not exceeding 1 N to live
parts of visibly glowing heating elements, all poles of which can be disconnected by a single
switching action. It is also applied to parts supporting such elements, provided that it is obvious


https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

IEC 60335-2-61:2024 EXV © |IEC 2024 - 45—

from the outside of the appliance, without removing covers and similar parts, that these
supporting parts are in contact with the element.

It shall not be possible to touch these live parts.

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

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

Test probe 19 is not applied.
Compliance is checked by inspection and by manual test.

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

— |the part is supplied at safety extra-low voltage, provided that
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;

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

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

— [for voltages having a peak valuenover 42,4 V up to and including 450 V, the capacitangce
shall not exceed 0,1 uF;

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

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

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

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

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

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

Compliance is checked by inspection and by applying test probe B of IEC 61032 as specified
in 8.1.1.
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8.2 Class Il appliances and class Il constructions shall be constructed and enclosed so
that there is adequate protection against accidental contact with basic insulation and metal
parts separated from live parts by basic insulation only.

It shall only be possible to touch parts which are separated from live parts by double
insulation or reinforced insulation.

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.

comnection or a supply connection, it shall only be possible to touch parts within a-battery

8.1 For a battery-operated appliance where the battery circuit has a functional_gdrth
partment where:

co

— |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 insalation;

— |the battery compartment is of class Ill construction. However, (f tie limits in 8.1.4 gre
exceeded, then basic insulation is required in addition to supply at"'SELV.

Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
acg¢ordance 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 If an appliance is marked with rated power input, the power input at normal operatjing
temperature shall not deviate from the rated power input by more than the deviation shown in
Table 1.

Table 1 — Power input deviation

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

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

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

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

If the power input varies throughout the operating cycle and 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
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shall notdeviate from the rated current by more than the deviation shown in Table 2.

the arithmetic mean value.

[E Guidance on the measurement of power input concerning a representative period is given in‘“iformd
ex S.

b test is carried out at both the upper and lower limits of the ranges for appliances mar}
h one or more rated voltage ranges, unless the marking of the rated powerinputis rela

he arithmetic mean value of the relevant voltage range, in which case_ the’'test is carried
h voltage equal to the arithmetic mean value of that range.

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

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

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

aters are installed as specified in 11.2.

s, shutters, flaps and similar devices*being adjusted to cause minimum heat discharge.

s, shutters, flaps and similar-devices being adjusted to cause maximum heat discharge.

p fotal power input for-each means of connection to the supply is measured with all contr
usted to the positienresulting in the highest power input.

[ heaters incarporating motors, the tolerances specified for heating appliances apply.

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

tive

ed
fed
put

to

b power input of the storage heating elements is measured during the charging period, any

b power input of direct-acting*heating elements is measured during a discharge period, any

ols

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 %

>0,2 and <1,5 +20 %
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Motor-operated >1,5 +15 % or 0,30 A
appliances (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

mo

re than 10 % of the arithmetic mean value of the range.
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CdSe O aouDt, the current of the motors may be measuredad sepdrately.

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

all circuits which can operate simultaneously being in operation;

the appliance being supplied at rated voltage;

the appliance being operated under normal operation.

he current varies throughout the operating cycle and its maximum-value exceeds twice
hmetic mean value occurring during a representative period, then the current is the maxim
/e of the current that is exceeded for more than 10 % of the-réepresentative period if 1

e is greater than the arithmetic mean value. Otherwise the(Current is taken as the arithmé
an value.

[E Guidance on the measurement of current concerning a repfesentative period is given in informative Anne

p test is carried out at both the upper and lower limits of the ranges for appliances marf
h one or more rated voltage ranges, unless:the marking of the rated current is relateg
arithmetic mean value of the relevant voltage range, in which case the test is carried ou
oltage equal to the arithmetic mean valuéof that range.

bliance 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

not loaded during the test; however, their contribution to the current is considered to be

malrked outlet load perappliance outlet or socket-outlet.

10
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101 The heater'shall accept at least 100 % of the rated charge.

mpliance™is checked by measuring the energy consumption for one rated charging peri
P heateris initially at room temperature and is operated at rated power input. Cha
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similar devices are adjusted to cause minimum heat discharge.

coq;trols, If adjustable by the user, are placed at the maximum setting. Any fans, shutters, f/Tps

11

11

Heating

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

Se.

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

11.

2 Built-in appliances are built in.

Other heaters are placed in a test corner.
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Dull black-painted plywood approximately 20 mm thick is used for the test corner and for the
installation of built-in heaters. The test corner extends at least 300 mm beyond the heater. A
wooden board, having a height of 120 mm and a thickness of 15 mm, is fixed along the full
length of the walls of the test corner and in contact with the floor.

Apertures on the underside of the heater that are within 25 mm of the floor are blocked.

Heaters are positioned in the test corner as follows:

— heaters normally used on a floor are placed on the floor as near to the walls as possible;

— |heaters normally fixed to a wall are mounted on one of the walls, as near to the othen wall
and to the floor as is likely, unless otherwise stated in the installation instructions.

If g4 stationary heater has an opening at floor level, a felt pad 20 mm thick is placed on fhe
flopr and pushed without appreciable force into the opening as far as the construction will permit.
If 4 guard is provided or if the opening is too small to permit the entry of the pad, the padq is
pushed as close as possible against the opening.

NOTE The purpose of the felt pad is to simulate a carpet that might restrict the airflow:

A qull black-painted plywood block having dimensions of 75 mm 75 mm x 20 mm is pla¢ed
on|the floor of the test corner under the hottest part of the heater,Jif possible.

11{3 Temperature rises, other than those of windings;” are determined by means| of
thdrmocouples having a diameter not exceeding 0,3 mm (ositioned 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 gnd
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 boald.

Asl|far as is possible, the appliance is¢positioned so that the thermocouples detect the highest
temperatures.

If il is necessary to dismantle the appliance to position thermocouples, verify that the appliafice
has been correctly reassembled. In case of doubt, remeasure the power input or input current
as lappropriate.

The temperature riseof electrical insulation, other than that of windings, is determined on fhe
sufiface of the instiation at places where failure could cause:
— |a short eircuit;

— |contactbetween live parts and accessible metal parts;
— | bfidging of insulation;

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

NOTE 1 The point of separation of the cores of a multicore cord and the point where insulated wires enter
lampholders are examples of places where thermocouples are positioned.

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

The temperature rise of a winding is calculated from the formula:
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At= TR (k+ty) = (= ty)

where
At is the temperature rise of the winding;
R4 is the resistance at the beginning of the test;
R, is the resistance at the end of the test;
k is equal to
o 225 for aluminium windings and copper/aluminium windings with an aluminium cant|
= 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 ¢opper cont
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;byJtaking resistance measuremg
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oon as possible after switching off and then at short intervals so that a,eurve of resistance against time car
ted for ascertaining the resistance at the instant of switching off.

b temperature rises of the felt pad and the plywood block are also determined by means
rmocouples attached to the small blackened disks.

brmocouples are placed on the surface of the felt\pad and on the centre of the plywood blo

ere the external accessible surfaces are suitably flat and access permits, then the f

ecified in Table 101. The probe is applied with a force of 4 N £ 1 N to the surface in suc
y that the best possible contact\‘between the probe and the surface is ensured. 1
asurement is performed after a-contact period of 30 s.

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

4 Heating appfliances are operated under normal operation and at 1,15 times ra
wer input.

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

be of Figure 101 is used to measure the temperature rises of external accessible surfag

ent
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6. <Combined appliances are operated as heating appliances.

11.7 Controlled-output heaters are subjected to three cycles of normal operation and free-
output heaters are subjected to two cycles of normal operation.

The heater is charged until the charge control operates for the first time.

For controlled-output heaters, during the discharge period for the first and third cycles of
operation, shutters, flaps and similar devices are adjusted to cause minimum heat discharge.
During this period, fans are operated at minimum speed or are switched off, if possible. For the
second cycle of operation, fans, shutters and similar devices are adjusted to cause maximum
heat discharge during the discharge period and are operated 15 min after the end of the
charging period.
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If it is likely that higher temperature rises will result if fans, shutters, flaps and similar devices
are adjusted to cause intermediate heat discharge, an additional cycle of normal operation is
carried out under these conditions.

If direct-acting heating elements can be operated simultaneously, they are energised during the

tes

t.

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

Fof appliances incorporating integral batteries or separable batteries not disconnected\from

thg appliance for charging purposes:

— |the battery that has been fully discharged is charged for 1 h, while the ~appliancq is
operated continuously performing its intended function, if allowed by the conStruction of fthe
appliance;

— |the battery that has been fully discharged is charged, for a duration‘\of 24 h or until if 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.

11J8 During the test, the temperature rises are monitored‘continuously and shall not exce¢ed

thg values shown in Table 3.

If the temperature rise of the motor winding exceeds\the value specified in Table 3 or if therg is

dolibt with regard to the temperature classification. of the insulation of the motor, the tests of

nofmative Annex C are carried out.

Protective devices shall not operate andsealing compound shall not flow out. Howeyer,

components in protective electronic circuits are allowed to operate provided they are tesfed

for|the number of cycles of operation-specified in 24.1.4.

Table 3 — Maximum normal temperature rises
Part Temperature rise
K

Windings 2, if the wifding insulation according to IEC 60085 is:
— tlass 105 (A) 75 (45)
— ¢lass 120 (EJ 90 (40)
— ¢lass 130(B) 95 (45)
— ¢lass/156 (F) 115
— £I1ds8§180 (H) 140
— ClasSs ZUU (N) rovu
—class 220 (R) 180
— class 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, pins of plug connectors inserted into 45
appliance outlets accessible to the user and plugs inserted into socket-outlets accessible
to the user
Terminals, including earthing terminals and functional earthing terminals, for external 60

conductors of stationary appliances, unless they are provided with a supply cord



https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

-52 - IEC 60335-2-61:2024 EXV © |IEC 2024

Part Temperature rise

K

Ambient of switches, thermostats and temperature limiters: ®

— without T-marking 30
— with T-marking T-25

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

— without temperature rating or with a temperature rating not exceeding 75 °C 50
— Wwith temperature rating (T)1 where T exceeds 75 °C T-25
Cqrd sheaths used as supplementary insulation 35
Sllding contacts of cord reels 65
Pqints where the insulation of wires can come into contact with parts of a terminal block or 50°

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

Rdbber, 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

— |n other cases 50

Lgmpholders with T-marking 9

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

Lgmpholders without T-marking 9

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

Material used as insulation, other than that'specified for wires and windings: ©
— Impregnated or varnished textile, paper'or press-board 70

— laminates bonded with:

* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 (175)
* brea-formaldehyde resin 65 (190)
— printed circuit boards.bonded with epoxy resin 120

— [noulding of:

* phenol-formaldehyde with cellulose fillers 85 (145)
* phenol-formaldehyde with mineral fillers 100 (240)
* mejamihe-formaldehyde 75 (190)
* préa-formaldehyde 65 (140)
— polyester with glass reinforcement 110

— silicone rubber 145

— polytetrafluoroethylene 265

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

supplementary insulation or reinforced insulation

— thermoplastic material f -

Wood, in general 9 65
— Wooden supports, walls, ceiling and floor of the test corner and wooden cabinet:
* stationary appliances liable to be operated continuously for long periods 60

» other appliances 65
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Part Temperature rise
K
Outer surface of capacitors: "
— with marking of maximum operating temperature (T): T-25

— without marking of maximum operating temperature:

* small ceramic capacitors for radio and television interference suppression 50
* capacitors complying with IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* pther capacitors 20

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

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

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

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

Syrfaces of handles, knobs, grips and similar partsk which are held for short periods only
inlnormal use (e.g. switches):™

— ¢of bare metal 35
— ¢f coated metal" 39
— of porcelain or vitreous material 45
— of rubber or of plastic having a thickness exceeding 0,4 mm' 60
— of wood 65
P3rts in contact with oil having a’flash-point of t °C t-50

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

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

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

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

The temperature rise limit of windings in transformers and inductors mounted on printed circuit boards is 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.
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b T means the maximum ambient temperature in which the component or its switch head can operate.

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

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

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

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

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

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

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

h | 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 if 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\Z0 °C;

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

The temperature rise limits of controls actuated by cantaet 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-dees not exceed 0,4 mm, the temperature rise limits of the coatpd
metal or of glass and ceramic material appfy.

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

Mo(dification:

In Part 1, add the_following to footnote "k" of Table 3: "Similar parts held for short peri¢ds
incfude handles.or grips of vents and air shutters."

In Table 3, heaters are considered liable to be operated continuously for long periods.

The temperature rises of surfaces of heaters shall not exceed the values shown in Table 101,
the measurements commencing 20 min after the end of the charging period.
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Table 101 — Temperature rises for specified external
accessible surfaces under normal operating conditions

Surface ? Temperature rise
K
Heaters for mounting at high level No limit
Fireguards and their immediate surrounds f No limit

Air-outlet grilles @ and their inmediate surrounds " that are accessible to the test probe ©:

£ L £ H ' £ L H +h H £t HII dy tacl +h ol £, £
Tofr—TrearerS—reorporatmg—TanS,ravihgTrearf—otmetgrme——ToCatet— o C—S1aCS—O0—101 175

of the heater;

— | for other heaters. 130

Other surfaces that are accessible to the test probe ©:

— | of bare metal 85
— | of glass, ceramic, plastic ° or coated metal ° 100
Sdrface of the felt pad or plywood block 60

NOTE The temperature rise limits of handles, knobs, grips, keyboards, keypads_ and’similar parts are specified
in|Table 3.

Temperature rises are not measured on:

the underside/base of appliances intended to be used on a warking surface or floor provided that the
clearance from the floor is less than 30 mm;

the rear/back surface of wall-mounted appliances that,is parallel to the wall when according to the
instructions, shall be placed against a wall or have a wall‘clearance less than 30 mm when wall-mountqd;

surfaces that are not accessible with test probe 41 of IEC 61032;

— surfaces which are not accessible to the test'probe e and which are intentionally heated by an interpal
heat source and which have to be hot to carry out the intended function of the appliance.

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

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

If the air-outlet grille cannot be jdentified and the air is emitted through a substantial part of the enclosure, the
temperature rise limits for surfaces that are accessible to the test probe e apply.

€ | The test probe is 75 mm in diameter, of unrestricted length and with a hemispherical end.

Immediate surrounds.are the surfaces within a distance of 100 mm from the air-outlet grille measured vertically
above the openings_and within a distance of 25 mm in the other directions. See informative Annex AA for
typical cross-sections of immediate surrounds of air-outlets.

12| Charging of metal-ion batteries

Charging a battery that uses metal-ion chemistry under normal operation shall not cause any
cell to exceed its specified operating region for charging.

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

If the manufacturer’s specified:

— minimum ambient temperature for charging the battery is less than 10 °C, the test is
repeated at the specified minimum ambient temperature fg °C;
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— maximum ambient temperature for charging the battery is greater than 40 °C, the test is
repeated at the specified maximum ambient temperature 2 eC.

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).

NOTE_1_The following are example results of such analysis:

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

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

— |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 gell.
Currents measured during battery charging shall be the average current over a period pf between 1 s and % s.

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

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

Fof each cell, the specified operating region for chargingSpecified by the cell manufacturer
shall not be exceeded at the temperature of the cell (T oy

WHhen the test is carried out at an ambient temperatiwe of 20 °C + 5 °C

T

a

— |7

cell = Tmeas
for charging;

= |Tcenn = Tmeas = (Tamb(test) = Tamb(miny); fOr the minimum recommended ambient temperatire

for charging.

+ (T

amb(max) — Tamb(test)), for theymaximum recommended ambient temperatjire

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

Tmaas
where
T meas is\the cell surface temperature measured during the test;
Teen is the cell surface temperature specified by the cell manufacturer;
Tamb(méx) is the maximum ambient temperature for charging specified by [fhe
manufacturer;
Latb(min) is the minimum ambient temperature for charging specified by the
manuracturer;
Tamb(test) is the ambient temperature of the test room during the test.

For batteries where the cells are configured in series, the test is repeated with the charge in
one battery deliberately imbalanced. The imbalance is introduced into a battery that is fully
discharged by charging one cell to approximately 50 % of being fully charged.

If it can be demonstrated that an imbalance less than 50 % would actually occur in normal
operation, then this lower imbalance may be used.

This may be demonstrated by operating the battery in cycles. Each cycle starts with the battery
fully discharged then the battery is fully charged. The cycling is continued until the battery
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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
charging ceases with the battery prepared with a smaller initial imbalance.

13

13

and its electric strength shall be adequate.

Co

Th

H

(1)

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

vo

Th
for

in parallel.

Protective impedance and radio interferencé filters are disconnected before carrying out
tesfts.
13{2 The leakage current is measured by means of the circuit described in Figure 4

IECG 60990:2016. For class 0l appliances and class | appliances, except parts of clas}

co

frequency of the appliance.

Th

Th

Leakage current and electric strength at operating temperature

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

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

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

tage.

ree-phase appliances, which according to the instructions for installation are also suita
single-phase supply, are tested as single-phase appliances with the three circuits connec

nstruction, C may be replacéd by a low impedance ammeter responding to the ra

b leakage current is measured between any pole of the supply and:

and class 0l appliances;

metal foil Rawving an area not exceeding 20 cm x 10 cm which is in contact with accessi
surfaces of insulating materials and metal parts not intended to be connected to protect

appliances.

accessible metalparts intended to be connected to protective earth, for class | applian¢

ive
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fhe
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earth, for class 0 appliances, class Il appliances, class Il constructions and clasq Il
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dimensions specified. If its area is smaller than the surface under test, it is moved to test
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.

all

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
shall not exceed the following values:

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

— |for class 0 and class 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 mA-or 0,75 mA per kW rated
powebinput of the appliance with a
maximum of 5 mA, whichever]| is
Righer

For combined appliances, the total leakage current, ntay be within the limits specified |for
heating appliances or motor-operated appliances; whichever is the greater, but the two linpits
arg not added.

If the appliance incorporates capacitors and is provided with a single-pole switch, the
melasurements are repeated with the swit¢hin the off position.

If the appliance incorporates a thermal-control which operates during the test of Clause 11, the
leakage current is measured immediately before the control opens the circuit.

NOTE The test with the switch in the)off position is carried out to verify that capacitors connected behind a sinfle-
pol¢ switch do not cause an exgessive leakage current.

WARNING - In order tovavoid an electric shock hazard, the appliance shall be supplied throgygh
anlisolating transformer or it shall be insulated from earth.

Mo(dification:

The tests:are carried out at the end of the charging period of the last cycle of operation specifjed
in 11,7 before operation of the charge control.

The tests are also carried out with motors and direct-acting heating elements operating during
the discharge period.

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
voltage. The overload release of the circuit is not to be operated by any current below the
tripping current I.. The values of I and |, are given in Table 5 for various high-voltage sources.
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The test voltage is applied between live parts and accessible parts, non-metallic parts being
covered with metal foil. For class Il constructions having intermediate metal between live
parts and accessible parts, the voltage is applied across the basic insulation and the
supplementary insulation.

During the test, care shall be taken to avoid overstressing the components of electronic
circuits.

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

Table 4 — Voltage for electric strength test

Test voltage
v
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250 V
Basic insulation 500 1000 1000 1,2U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Relnforced insulation 2 500 3000 2,4U+ 2400

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

250 V.

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

I/\.@..

No|breakdown shall occur during the test.
Glgw discharges without a drop in voltage are neglected.

Table 5 — Characteristics of high-voltage sources

Testwvoltage Minimum current
mA
v I I
<4000 200 100
> 4000 and <10 000 80 40
> 10 000 and < 20 000 40 20

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

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

Compliance is checked by subjecting each clearance having a value less than those specified
in Table 16 to an impulse voltage test.
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The impulse test voltage has a no-load wave shape corresponding to the 1,2/50 us standard
impulse specified in IEC 61180. The impulse test voltage is applied three times for each polarity
with intervals of at least 1 s.

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

Table 6 — Impulse test voltage

Rated impulse voltage Impulse test voltage?
V Vv
330 357
500 540
800 930
1500 1750
2 500 2920
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.fests are carried out at other
locations, other correction factors shall be wused as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:200Z:

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

15| Moisture resistance

151 The enclosure of the appliance shall provide the degree of protection against moisture in
acg¢ordance with the classification of the appliance.

Compliance is checked-as specified in 15.1.1 taking into account 15.1.2, the appliance not bejng
comnected to the supply mains.

The appliance-shall then withstand the electric strength test of 16.3 and, after carefully wipjng
thg external enclosure to remove any surplus water, an inspection shall show that there is|no
trage of“water on insulation which could result in a reduction of clearances or creep%ge

digtances below the values specified in Clause 29. For appliances and parts of appliances with
pinis for insertion into socket-outlets an inspection shall show that no water has entered fthe
enclosure.

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

IPX3 appliances are tested as described in Subclause 14.2.3a). The test as described in
subclause 14.2.3b) may be used for testing appliances that cannot be placed under the
oscillating tube.

IPX4 appliances are tested as described in Subclause 14.2.4a). The test as described in
subclause 14.2.4b) may be used for testing appliances that cannot be placed under the
oscillating tube;
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IPX7 appliances are tested as described in Subclause 14.2.7. For this test, the appliance is
immersed in water containing approximately 1 % NaCl.

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

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

Ap,
coi
30|cm. The coil is concentric and in a single layer positioned in such a way that the appliafice
andl the supply cord are subjected to water spray. After the test of 15.1.1 is compléted, fhe
supply cord shall be reeled into the appliance at free speed. The supply cord-shall not|be
dried before reeling.

If the appliance is a fixed appliance mounted on the wall or ceiling, the cord will be allowe(d to
drgp to the floor from a height equal to the minimum height specified in the instructions befpre
being coiled.

Bujlt-in appliances are installed in accordance with the instructiorns.

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

Appliances normally fixed to a wall are mounted @svin normal use in the centre of a wooden
board having dimensions which are 15cm +:5.cm in excess of those of the orthogonal
prdjection of the appliance on the board. Thée-wooden board is placed at the centre of fhe
os¢illating tube.

Appliances and parts of appliances with-integral pins for insertion into socket-outlets are held
by the pins in the most unfavourableposition during the test. They are not mounted in a socket-
oullet for the tests. They may be_held by the pins using a laboratory clamp or similar device,

Fof IPX3 appliances, the base of wall-mounted appliances is placed at the same level as fhe
pivpt axis of the oscillating-tube.

Fof IPX4 appliances, the horizontal centre line of the appliance is aligned with the pivot axig of
the oscillating tube.)However, for appliances normally used on the floor or table, the movemgnt
is imited to twe\times 90° from the vertical for a period of 5 min, the support being placed at
the level of .the-pivot axis of the oscillating tube.

If the jinstructions for wall-mounted appliances state that the appliance is to be placed closg to
the floor level and specifies a distance, a board is placed under the appliance at that distange.
Thedfmensions of the board are 15 crmmore thamn the forizomntal projectifon of the appifance.

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

Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified
in Table 13.
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Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. However, if the instructions state that a part has to be removed for user maintenance
and a tool is needed, this part is not removed.

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

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

Fof appliances having a horizontal surface at the top, 0,25 | of the spillage solution is pouted
over the top of the appliance during a period of 5 s.

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

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

Defachable parts are removed.

The liquid container of the appliance is completely filled with-the solution and a further quantity
eqlial to 15 % of the capacity of the container or 0,25.1, 'whichever is the greater, is poured in
steladily over a period of 1 min.

Any commercially available non-ionic rinsing agenht may be used, but if there is any doubt With
redards to the test results, the rinsing agent shall have the following properties:

— |viscosity,17 mPa s;
— |pH,2,2 (1 % in water);
— |and its composition shall comprise the following substances

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 appliancesshall then withstand the electric strength test of 16.3 and inspection shall show
that there isino trace of water on insulation that could result in a reduction of clearances| or
crg@epage-distances below the values specified in Clause 29.

15{3.{Appliances shall be proof against humid conditions that may occur in normal use.

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

Appliances that were subjected to the tests of 15.1 or 15.2 are placed in normal ambient
conditions for 24 h.

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

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 oft+$ °C.

If
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{ is not possible to place the whole appliance in the humidity cabinet, parts contain
ctrical insulation may be tested separately, taking into account the conditions that
ctrical insulation is subjected to within the appliance.

p appliance shall then withstand the tests of Clause 16 in the humidity cabinet.or’in the ro
which the appliance was brought to the prescribed temperature after reasse€mbly of thq
ts that may have been removed.

Leakage current and electric strength

adequate.

mpliance is checked by the tests of 16.2 and 16.3.

Protective impedance is disconnected from live parts before carrying out the tests.
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b tests are carried out on the appliance at ftoom temperature and not connected to the sup
ins.

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

and class 0l appliances;
metal foil having an area not exceeding 20 cm x 10 cm which is in contact with accessi

earth, for class/O\appliances, class Il appliances, class Il constructions and clas
appliances.

b fest voltage’is:

1,06 times rated voltage, for single-phase appliances;

accessible metal parts intended to be connected to protective earth, for class | appliang¢

surfaces of insulating' material and metal parts not intended to be connected to protecj/ve

ing
the

Sse

1 The leakage current of the appliance shall not be excessive and its electric strength shall

ply
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1,06 times rated voltage, divided by \/§ for three-phase appliances.

The leakage current is measured within 5 s after the application of the test voltage.

The leakage current shall not exceed the following values:

for class Il appliances and for parts 0,25 mA
of class Il construction

for class 0, class 0l and class Ill appliances 0,5 mA
for portable class | appliances 0,75 mA

for stationary class | motor-operated appliances 3,5 mA
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— for stationary class | heating appliances 0,75 mA or 0,75 mA per kW rated
power input of the appliance with a
maximum of 5 mA, whichever is
higher

The values specified above are doubled if all controls have an off position in all poles. They
are also doubled if:

— the appliance has no control other than a thermal cut-out; or
— all thermostats, temperature limiters and energy regulators do not have an off position;

Ok
O7

— |the appliance has radio interference filters. In this case, the leakage current with the filter
disconnected shall not exceed the limits specified.

Fof combined appliances, the total leakage current may be within the limits-specified |for
heating appliances or motor-operated appliances, whichever is the greater, butthe two linits
arg not added.

Fof measuring the leakage current, a low impedance ammeter capable/of measuring the tfue
RMS value of current may be used.

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 withdEC 61180. The values of the fest
volfage for different types of insulation are given in Table7.

Ackessible parts of insulating material are coveredWith metal foil. Care is to be taken that the
mejtal foil is placed so that no flashover occurs at the’edges of the insulation.

Table 7 —Test voltages

Test voltage
4
Insulation ;
Rated voltage Working voltage (U
SELV <150 V >150 V and <250 V° >250 V
Bakic insulation © 500 1250 1250 1,2 U + 950
Supplementary insulation\® - 1250 1750 1,2U + 1450
Refnforced insulation - 2 500 3000 2,4U+ 2400

a8 | For multi-phase.appliances, the line to neutral or line to earth voltage is used for rated voltage. The tgst
voltage for’ 480 V multi-phase appliances is that specified for a rated voltage in the range > 150 V ard
<250 Vq

b | Forzappliances having a rated voltage <150 V, these test voltages apply to parts having a working voltagq >
150"V and <250 V.

I & i lo. o : A Lafi Il I P A Lafi o " harof. rou] &
T constructrons—wiere—oastreimnmsthatron—ana—supprementarymsuratron—carot—oe—testea separatery,—irne

insulation is subjected to the test voltages specified for reinforced insulation.

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

During the test care shall be taken to avoid overstressing

— the components of electronic circuits;
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— the basic insulation or the supplementary insulation when applying the voltage to
reinforced insulation in class Il constructions incorporating both reinforced insulation
and double insulation.

NOTE 1 The characteristics of the high-voltage source used for the test are described in Table 5.
NOTE 2 When testing insulating coatings, the metal foil can be pressed against the insulation by means of a
sandbag so that the pressure is approximately 5 kPa. The test can be limited to places where the insulation is likely

to be weak, for example where there are sharp metal edges under the insulation.

NOTE 3 If practicable, insulating linings can be tested separately.

No[breakdown Shall occur during the test.

G

-~

ow discharges without a drop in voltage are neglected.

17| Overload protection of transformers and associated circuits

Appliances incorporating circuits supplied from a transformer shall be constructed so that in the
event of short circuits which are likely to occur in normal use, excessivé temperatures do pot
ocgur in the transformer or in the circuits associated with the transformer.

NOTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circtits
opefrating at safety extra-low voltage.

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

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

The temperature of windings shall not.exceed the values specified in Table 8. However, th¢se
limjts do not apply to fail-safe transfornrers complying with Subclause 15.5 of IEC 61558-1:2017.

18| Endurance

This clause of Part 1 isynot applicable.

19 Abnormal.operation

19{1 Appliances shall be constructed so that as a result of abnormal or careless operatipn,
the risk_of*fire, mechanical damage impairing safety or protection against electric shocK is
obyiated/as far as is practicable.

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

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

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

Appliances having a mains connection and batteries that are replaceable are subjected to the
test of 19.16.

Appliances 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
opg¢rates or until steady conditions are established. If a heating element or an intentionglly
wejak part becomes permanently open-circuited, the relevant test is repeated on_a“secgnd
sample. That same part on the second sample shall also become permanently open-circuifed
in the second test, unless a non-self-resetting thermal cut-out operates or steady conditions
arg established.

NOTE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the 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.

If more than one of the tests are applicable to the same appliance, these tests are carried put
comsecutively after the appliance has cooled down to roem temperature.

Fof combined appliances, the tests are carried “‘out with motors and heating elemepts
ope¢rating simultaneously under normal operatien, the appropriate tests being applied ong at
a time to each motor and heating element.

WHhen it is stated that a control is short-circuited, it may be rendered inoperative instead. If fhe
comtrol performs more than one function, only that aspect of the control under consideration is
renidered 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
1913.

Mo(dification:

Instead of the_tests specified, appliances are subjected to the tests of 19.3, 19.11, 19{12
andl 19.101.

Appliances incorporating motors are also subjected to the test of 19.7.

19.2 A[J[JI’I'CHIL;UO VVI'tl‘l lllb'dtlllly Ul’b‘lllc'lltb dalrc fcatc‘u’ uuu’c‘l tl’lb‘ bUIlu’l.tI'Ullb opc'bific'u’ l'll Cl’aUOG 11
but with restricted heat dissipation. The supply voltage, determined prior to the test, is that
required to provide a power input of 0,85 times rated power input under normal operation
when the power input has stabilized. This voltage is maintained throughout the test.

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

19.3 Appliances are operated as specified in Clause 11 but under the conditions of 19.3.101
to 19.3.104, the power input being 1,24 times rated power input.

19.3.101 Controlled-output heaters are subjected to one cycle of normal operation under
conditions of minimum heat discharge.
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19.3.102 Heaters are subjected to one cycle of normal operation under conditions of
maximum heat discharge.

During the discharge period, a woollen blanket having a specific mass of approximately
470 g/m? and having the same width as the heater is placed from the wall, over the top and
down the front of the heater.

The blanket between the wall and the heater is allowed to drop behind the heater. Care is to be
taken to ensure that the blanket is not held away from the front of the heater.

The temperature rise of the surface of the heater under the blanket is determined.

19{3.103 Heaters are subjected to one cycle of normal operation under conditions| of
malximum heat discharge.

During the discharge period, a black-painted plywood board is placed in the-most unfavourapble
position against the front surface of the heater. The board has a thickness of 13 mm, its height
is gt least equal to the height of the heater and its width equal to 75 % of th'e width of the hegter
or b0 cm, whichever is greater.

D

—.

rect-acting heating elements are in operation.

The temperature rise of the board is determined by means*of thermocouples attached to fhe
back of small blackened disks of copper or brass 15 mm‘in diameter and 1 mm thick. The frpnt
of the disk is flush with the surface of the board.

1913.104 Heaters are subjected to one cyclesof normal operation under conditions| of
malximum heat discharge.

During the discharge period, a folded weollen blanket having a specific mass of approximaftely
470 g/m? is placed on top of the heafér. The blanket has the same width as the length of fhe
heater and is folded into six thicknesses, each fold being equal in width to the distance from
the front of the heater to the wall:

The temperature rise of the surface of the heater under the blanket is determined.

The temperature rise-of'the air is determined, commencing 20 min after the end of the chargjng
period. The measturement is made at a distance of 10 mm from the air-outlet grille using fhe
device shown invEigure 102.

1944 Thelappliance is tested under the conditions specified in Clause 11. Any control that
limjts the\temperature during the test of Clause 11 is short-circuited.
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19.5 Thetestof 19.4 is repeated on class 0l appliances and class | appliances incorporating
tubular sheathed or embedded heating elements. However, controls are not short-circuited but
one end of the element is connected to the sheath of the heating element.

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

This test is repeated with the polarity of the supply to the appliance reversed and with the other
end of the element connected to the sheath.
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The test is not carried out on appliances:

intended to be permanently connected to fixed wiring;
where an all-pole disconnection occurs during the test of 19.4; or

used in a system with polarized plugs intended for connection to polarized socket outlets.

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

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

19]6 Appliances with PTC heating elements are supplied at rated voltage until steady
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a protective electronic circuit as well as a control that operates under the conditionsg

Clsg

Otf

hditions with regard to power input and temperature are established.

b working voltage of the PTC heating element is increased by 5 % and the~appliance
brated until steady conditions are re-established. The voltage is then increased in sim
ps until 1,5 times working voltage is reached, or until the PTC heating element ruptur
ichever occurs first.

7 The appliance is operated under stalled conditions by:

locking the rotor of appliances for which the locked rotor torque.is smaller than the full Ig
torque;

locking moving parts of other appliances.

n appliance has more than one motor, the test is carried out for each motor separately.

bliances incorporating motors and having capacitors in the circuit of an auxiliary winding,
brated with the rotor locked, the capacitors .being open-circuited one at a time. The tes
eated with the capacitors short-circuited one at a time, unless they are of class S2 or S3
[ 60252-1:2010 including IEC 60252-1;2010/AMD1:2013.

[E 1 This test is carried out with the rotor’Jocked since some motors can start thus giving rise to inconsis
Its.

- each of the tests, appliances” provided with a timer or programmer are supplied at ra
tage for a period equal to’\the maximum period allowed by the timer or programmer. If
er or programmer is an_electronic type that operates to ensure compliance with the f
ore the maximum period under the conditions of Clause 11 is reached, it is considered to

use 11.

her applianices are supplied at rated voltage for a period:

of 30<s-for
«</hand-held appliances;
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e appliances that have to be kept switched on by hand or foot; and
e appliances that are continuously loaded by hand.
of 5 min for other appliances that are operated while attended;

until steady conditions are established, for other appliances.

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

During the test, the temperature of the windings shall not exceed the relevant value specified
in Table 8.
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Table 8 — Maximum winding temperature

Temperature
°C
Type of appliance
Class | Class | Class | Class | Class | Class | Class | Class
105 120 130 155 180 200 220 250
(A) (E) (B) (F) (H) (N) (R)

Appliances other than those operated 200 215 225 240 260 280 300 330
until steady conditions are established
Appliances operated until steady
cohditions are established
— |if impedance protected 150 165 175 190 210 230 250 28D
— |if protected by a protective device

during the first hour, maximum 200 215 225 240 260 280 300 33p

value

after the first hour, maximum value 175 190 200 215 235 255 275 30p

after the first hour, arithmetic 150 165 175 190 210 230 250 28D

average
198 One phase of appliances incorporating multi-phase™ motors is disconnected. The
appliance is then operated under normal operation and supplied at rated voltage for fhe
pefiod specified in 19.7.
1919 A running overload test is carried out on_‘@ppliances incorporating motors that gre
inténded to be remotely or automatically controlled{or liable to be operated continuously.
Mdtor-operated appliances and combined” appliances for which Subclause 30.2.3| is
applicable and that use overload protective devices relying on electronic circuits to profect

the

subjected to the running overload test.

Th
cof
win

esfablished, the supply-voltage being maintained at its original value. The load is ag

inc

Du

motor windings, other than thoseythat sense winding temperatures directly, are a

hditions are established. -The load is then increased so that the current through the md
dings is raised by 10 %y,and the appliance is operated again until steady conditions

reased and the test.s repeated until the protective device operates or the motor stalls.
ring the test, the/winding temperature shall not exceed:

140 °C, for—class 105 (A) winding insulation;
155 %€y for class 120 (E) winding insulation;
165°C, for class 130 (B) winding insulation;

NOTE

Iso

b appliance is operated under normal operation and supplied at rated voltage until steady

tor
are
ain

—180"C,forclass 155 (F)wirding insafatior;
200 °C, for class 180 (H) winding insulation;
220 °C, for class 200 (N) winding insulation;
240 °C, for class 220 (R) winding insulation;

270 °C, for class 250 winding insulation.

separately.

If the load cannot be increased in appropriate steps, the motor can be removed from the appliance and tested

19.10 Appliances incorporating series motors are operated with the lowest possible load and
supplied at 1,3 times rated voltage for 1 min.

During the test, parts shall not be ejected from the appliance.
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19.11 Electronic circuits are checked by evaluation of the fault conditions specified in 19.11.2
for all circuits or parts of circuits, unless they comply with the conditions specified in 19.11.1.

NOTE 1 In general, examination of the appliance and its circuit diagram will reveal the fault conditions which have
to be simulated, so that testing can be limited to those cases that can be expected to give the most unfavourable
results.

Appliances incorporating an electronic circuit that relies upon a programmable component to
function correctly are subjected to the test of 19.11.4.8, unless restarting at any point in the
operating cycle after interruption of operation due to a supply voltage dip will not result in a
hazard. The test is carried out after removal of all batteries and other components intended to
malintain the programmable component supply voltage during mains supply voltage dips,
intg¢rruptions and variations.

Appliances having a device with an off position obtained by electronic disconnection, of a
device that can place the appliance in a stand-by mode, are subjected to the tests'of 19.114.

NOTE 2 For information on general guidance relating to the sequence of tests for the éyaluation of electrgnic
cirquits, reference can be made to informative Annex Q. It should be realized that in"the Parts 2 there can be
addjtional or alternative abnormal operation tests specified; these are not shown in.thé flow chart. For corfect
application of this standard, the normative text takes precedence over the guidance(@iven in informative Annex Q.

If the safety of the appliance under any of the fault conditions depends on the operation df a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

During and after each test, the temperature of windings shall not exceed the values specifjed
in |Table 8. However, these limits do not apply tao, fail-safe transformers complying with
Subclause 15.5 of IEC 61558-1:2017. The appliancé_shall comply with the conditions specifjed
in 119.13. Any current flowing through protectivé impedance shall not exceed the limits
specified in 8.1.4.

NOTE 3 Unless it is necessary to replace components after any of the tests, the electric strength test requireq by
19.13 need only be carried out after the final test on*the electronic circuit.

If 4§ conductor of a printed circuit board’becomes open-circuited, the appliance is considered to
have withstood the particular test;provided both of the following conditions are met:

— |the base material of the pfinted circuit board withstands the test of normative Annex E;
— |any loosened conductordoes not reduce clearances or creepage distances between ljve
parts and accessible'‘metal parts below the values specified in Clause 29.

19111.1 Fault conditions a) to g) specified in 19.11.2 are not applied to circuits or partg of
cir¢uits when both.of the following conditions are met:

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

— |protection against electric shock, fire hazard, mechanical hazard or dangerqus
malfunction of other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

An example of a low-power circuit is shown in Figure 6 and is determined as follows.

The appliance is supplied at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resistor
reaches a maximum. Points closest to the supply source at which the maximum power delivered
to this resistor does not exceed 15 W at the end of 5 s are called low-power points. The part of
the circuit farther from the supply source than a low-power point is considered to be a low-
power circuit.


https://iecnorm.com/api/?name=b0e6d4c8712cfc72e16549b65336e4a4

IEC 60335-2-61:2024 EXV © |IEC 2024 -71-

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

me

asured 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)

b)
c)

d)

e)
f)

9)
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Short circuit of functional Insulation I clearances or creepage distances are 1ess il
the values specified in Clause 29;

open circuit at the terminals of any component;

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

short circuit of any two terminals of an electronic component, other;than an integra
circuit. This fault condition is not applied between the two circuits of an’optocoupler;

failure of triacs in the diode mode;

failure of microprocessors and integrated circuits except components such as thyristors §
triacs. All possible output signals are considered for faults ocCurring within the compone
If it can be shown that a particular output signal is unlikely. to occur, then the relevant f3
is not considered;

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

[E 1 This mode can be simulated by disconnecting the electronic power switching device gate (base) term
connecting an external adjustable power supply between the gate (base) terminal and the source (emi
hinal of the electronic power switching device. The pewer supply is then varied so as to achieve a current
not damage the electronic power switching device'but will give the most onerous conditions of test.

[E 2 Examples of electronic power switching devices are field effect transistors (FET's and MOSFET’s)
lar transistors (including IGBT’s).

LIt condition f) is applied to encapsulated and similar components if the circuit cannot
essed by other methods.

sitive temperature coefficient resistors are not short-circuited if they are used within

nply with IEC 60738-1.

hddition, each*low-power circuit is short-circuited by connecting the low-power point to
e of the supply source from which the measurements were made.

cord)provided between a battery-operated appliance that consumes more than 15 W 4
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nufacturer's specification. However, PTC-S thermistors are short-circuited unless they

fhe

nd

detachable power supply part shall be short-circuited at the point along its length /ik|e/y

to produce the most adverse effects.

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

When any of the fault conditions are simulated, the duration of the test is:

as specified in 11.7 but only for one operating cycle and only if the fault cannot
recognized by the user, for example, a change in temperature;

be

as specified in 19.7, if the fault can be recognized by the user, for example, when the motor

of a kitchen machine stops;

until steady conditions are established, for circuits continuously connected to the supply

mains, for example, stand-by circuits.
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In each case, the test is ended if a non-self-resetting interruption of the supply occurs within

the

appliance.

19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated in a) to g) of 19.11.2 shall be incorporated in the protective electronic
circuit either before the appliance is started or at any point in time after the appliance is started

SO

that the most unfavourable conditions of the test are applied.
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he appliance is able to operate after the fault in the protective electronic circuit
prporated, then the appliance is further tested as follows.

- appliances for continuous operation the appliance is operated until steady conditions
ched. Then the relevant test of Clause 19 is repeated.

per appliances are operated for one cycle of operation. Then the releyant’test of Clause
epeated.

mpliance is checked as specified in 19.13.

11.4 Appliances having a device with an off position obtained by electronic disconnecti
h device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1
11.4.7. The tests are carried out with the appliance supplied at rated voltage, the de/
ng set in the off position or in the stand-by mode:

bliances incorporating a protective electronic.circuit are subjected to the tests of 19.11.
19.11.4.7. The tests are carried out after the protective electronic circuit has opera
ing the relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. However, the tests
ctromagnetic phenomena are not applied to protective electronic circuits that oper
ing the test of 19.7 in appliances that are used while attended.

b tests are carried out with surge protective devices disconnected, unless they incorpor

brating in each mode,.if necessary.

[E Appliances,ineerporating electronic controls complying with the IEC 60730 series of standards are
mpt from the tests.

L 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and
chargées having a negative polarity are applied at each preselected point.

11.4.1.\The appliance is subjected to electrostatic discharges in accordance Wi
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he appliance has several modes of operation, the tests are carried out with the appliagce
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11.4.2 The appliance is subjected to radiated fields in accordance with IEC 61000-4-3.

The frequency ranges tested shall be:

80 MHz to 1 000 MHz, test level 3;
1,4 GHz to 2,0 GHz, test level 3;
2,0 GHz to 2,7 GHz, test level 2.

The dwell time for each frequency is to be sufficient to observe a possible malfunction of the
protective electronic circuit.
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19.11.4.3 The appliance is subjected to fast transient bursts in accordance with IEC 61000-4-4.
Test level 3 with a repetition rate of 5 kHz is applicable for signal and control lines. Test level
4 with a repetition rate of 5 kHz is applicable for the power supply lines. The bursts are applied
for 2 min with a positive polarity and for 2 min with a negative polarity.

19.11.4.4 The power supply terminals of the appliance are subjected to voltage surges in
accordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the selected points. An open circuit test voltage of 2 kV is applicable for the line-to-line
coupling mode, a generator having a source impedance of 2 Q2 being used. An open circuit test
voltage of 4 kV is applicable for the line-to-earth coupling mode, a generator having a source
impedance of 12 {7 being usea.

Ealthed heating elements in class I appliances are disconnected during this test.

NOTE |If a feedback system depends on inputs related to a disconnected heating element, an artificial network [can
be peeded.

Fof appliances having surge arresters incorporating spark gaps, the test-s'repeated at a lejvel
thdt is 95 % of the flashover voltage.

1
A

19{11.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-4
tesit 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
pratective electronic circuit.

19{11.4.6 For appliances having a rated current not exceeding 16 A, the appliance| is
subjected to the class 3 voltage dips and interrtptions in accordance with IEC 61000-4-11:20p0.
The values specified in Table 1 and Table’2 of IEC 61000-4-11:2020 are applied at zgro
crgssing of the supply voltage.

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

19{11.4.7 The appliance is subjected to mains signals in accordance Wwith
IEC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 gnd
IEC 61000-4-13:2002/AMD2:2015, Table 11 with test level class 2 using the frequency ste¢ps
acgording tolable 10.

19{11.4.8" The appliance is supplied at rated voltage and operated under normal operatipn.
After apprOXImater 60 s, the power supp/y voltage is reduced to a IeveI such that the applla ce
ce e

operate, whichever occurs first. This value of supply voltage is recorded. The appllance is
supplied at rated voltage and operated under normal operation. The voltage is then reduced
to a value of approximately 10 % less than the recorded voltage. It is held at this value for
approximately 60 s and then increased to rated voltage. The rate of decrease and increase of
the power supply voltage is to be approximately 10 V/s.

The appliance shall continue to either operate normally from the same point in its operating
cycle at which the voltage decrease occurred or a manual operation shall be required to restart
it.
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19.12 /f safety of the appliance depends upon the operation of a miniature fuse-link complying
with IEC 60127 during any of the fault conditions specified in 19.11.2, the test is repeated but
with the miniature fuse-link replaced by an ammeter. If the current measured:

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

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

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

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

In tase of doubt, the maximum resistance of the fuse-link shall be taken intocaceount when
delermining the current.

NOTE 1 The verification whether the fuse-link acts as a protective device is based omthe fusing characteridtics
spefified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fyse-
link

NOTE 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.
19{13 During the tests, the appliance shall not emit flamésy molten metal, or poisonous| or

ignlitable gas in hazardous amounts and temperature rises. shall not exceed the values shawn
in Table 9.

After the tests, and when the appliance has cobéled to approximately room temperature,
compliance with Clause 8 shall not be impairedyand the appliance shall comply with 20.2 |f it
can still be operated.

Table 9 — Maximum abnormal temperature rise

Part Temperature rise
K

Wboden supports, walls, ceiling-and floor of the test corner and wooden 150
capbinets @
Insulation of the supply cord ? without T marking, or with T marking up to 150
79 °C
Inkulation of the supply cord @ with T marking above 75 °C T+75
Sypplementary.insulation and reinforced insulation other than thermoplastic 1,6 times the relevant valup
materials © specified in Table 3

a8 | Forymotor-operated appliances, these temperature rises are not determined.

b | THere is no specific limit for supplementary insulation and reinforced insulation of thermoplastic materipl.

N ih ftom £ H h taobha dat v o that thao f taof 20 4 ah ol £
rrowever tnetTemperattreASCTasStoo0CaCte MM e oSOt at1nt1eSt oo a0 Car1ea—ott

When the insulation, other than that of class Ill appliances or class Ill constructions that do
not contain live parts, has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3, the test voltage, however, being as specified in Table 4.

The humidity treatment of 15.3 is not applied before this electric strength test.

For appliances which are immersed in or filled with conducting liquid in normal use, the
appliance is immersed in or filled with water for 24 h before the electric strength test is carried
out.
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After the operation or interruption of a control, clearances and creepage distances across the
functional insulation shall withstand the electric strength test of 16.3, the test voltage,
however, being twice the working voltage.

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

During and after the tests, the no-load output voltage of an accessible safety extra-low
voltage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by
more than 3 V or 10 % of its no-load output voltage in normal use, whichever is higher, with a
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

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

NOTE Unintended operation that could impair safety can result from careless use of‘appliances, such as:
— |storage of small appliances while connected to the supply;

— |placing flammable material on working surfaces of heating appliances; of.

— |placing objects in areas near motorized appliances that are not expected to start.

In &n appliance containing lids or doors that are controlled by one or more interlocks, ong of
the interlocks may be released provided that both of the following conditions are fulfilled:

— |the lid or door does not move automatically‘fo”an open position when the interloch is
released;

— |the appliance will not restart after the cycle‘in which the interlock was released.

During the tests of 19.3, the temperature tises of the plywood board and the surfaces of fhe
heater under the blanket shall not exceed 180 K.

The temperature rise of the air shall not exceed 180 K.

19{14 Appliances are opérated under the conditions of Clause 11. Any contactor or rejlay
comtact that operates under the conditions of Clause 11 is short-circuited.

If 4 relay or contactor’'with more than one contact is used, all contacts are short-circuited at fthe
same time.

Any relay.or)contactor which operates only in order to ensure that the appliance is energized
forlnormal use and that does not otherwise operate in normal use is not short-circuited.
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If the appliance has several modes of operation, the tests are carried out with the appliance
operating in each mode, if necessary.
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19.15 For appliances incorporating a mains voltage selector switch, this switch is set to the
lowest rated voltage position and the highest value of rated voltage is applied.

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

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

19.17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry, the
charai )

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

a) | the state of the battery is as follows:

— a series configured battery shall have a deliberate imbaldance. 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 ofléss than 50 % due to the functjon
of circuitry intended for maintaining balance betweenycells in the battery and if a single
fault of any component within that circuitry is shown to result in the loss of that functipn,
then a series configured battery shall be fully<eharged with a deliberate imbalance. The
imbalance is introduced into a battery that has'been fully discharged by charging one ¢gell
to approximately 50 % of being fully charged.

—

c) |For a battery with a series configurationiZall cells are at approximately 50 % of being fylly

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 circuif is
introduced to the charging system across a component or between adjacent printed cir¢uit
tracks at a location expectedt6._produce the most unfavourable results to evaluate the effect
of back-feed from the battekry. In addition, for a charging system with a cord that connelcts
to the battery, the short.circuit shall be introduced at the point likely to produce the miost
adverse effects. The resistance of the short circuit shall not exceed 10 mQ.

No|explosion or ignition* of the battery shall occur during or after the test. However, venting of
thg cells is permitted-provided that they have not vented by any means other than through their
vents.

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

To tre—H—rechareing P 3 disabled- b4 . at—be—diseharged to
approximately 50 % of being fully charged, by using the battery-operated appliance tested
(in the case of an integral battery) or by using a new sample of the battery-operated
appliance (in the case of a detachable battery and separable battery). An attempt is then
made to recharge the battery normally. There shall be no charging current after 10 min or after
25 % of the nominal capacity has been delivered, whichever occurs first.

19.101 Appliances are operated under normal operation and supplied at rated voltage. The
following fault conditions are introduced one at a time for one cycle of operation, fans, shutters,
flaps and similar devices being adjusted to cause the most unfavourable conditions:

— interrupting one of the phases of the supply;

— Short-circuiting any control that operates during the test of Clause 11;
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— simulating failure of the air-mixing device in the most unfavourable position, unless it can
only fail in a safe position.

NOTE 1 Failure of the air-mixing device can be simulated by rendering the control inoperative.

NOTE 2 The tests can be limited to those conditions that are expected to give the most unfavourable results.

If the air-mixing device is provided with more than one control, these are rendered inoperative
in turn.

During the test simulating failure of the air-mixing device, temperature rises shall not exceed

— |for air-outlet grilles and immediate surrounds

e 180 K, for heaters incorporating fans and having the air-outlet grille located ondhe frpnt
or sides,

e 180 K, for other heaters during the first 5 min and 155 K after this period;
— | 140 K, for other external surfaces of the heater;
— | 100 K, for the floor of the test corner.

19102 Appliances provided with outlets to supply air to more than’ one room shall not|be
damaged by a reverse airflow in any of the outlets or ducts.

The appliance is operated as specified for the first cycle efcperation in 11.7 and supplied at
rated voltage. Air is injected at a pressure of 25 Pa to each air-outlet in turn, all other outlets
being closed and fans switched off. The test is garried out until steady conditions gare
established.

The temperature rises shall not exceed

— | 150 K, for surfaces of the heater;
— |60 K, for walls and floor of the test corner.

The heater shall not be damaged to such an extent that compliance with this standard is
impaired.

20| Stability and mechanical hazards

201 Appliances, _o6ther than fixed appliances and hand-held appliances, intended to|be
usg¢d on a surface.such as the floor or a table, shall have adequate stability.

Compliance~is checked by the following test, appliances incorporating an appliance inlet being
fitted with-an appropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in any normal position of use oh a
plane inclined at an angle of 10° to the horizontal, the supply cord resting on the inclined plane
in the most unfavourable position. However, if part of an appliance comes into contact with the
horizontal supporting surface when the appliance is tilted through an angle of 10°, the appliance
is placed on a horizontal support and tilted in the most unfavourable direction through an angle
of 10°.

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

Appliances provided with doors are tested with the doors open or closed, whichever is the more
unfavourable.
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Appliances intended to be filled with liquid by the user in normal use are tested empty or filled
with the most unfavourable quantity of water up to the capacity indicated in the instructions.

The appliance shall not overturn.

The test is repeated on appliances with heating elements with the angle of inclination increased
to 15°. If the appliance overturns in one or more positions, it is subjected to the tests of
Clause 11 in each of these overturned positions.
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'E 101 Suitable means can be used to prevent the heater from sliding.

2 Moving parts of appliances shall, as far as is compatible-with the use and working of
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exposed to allow the appliance to perform its workimg function.

sewing machine, rotating brushes of vacuum cleaner.and the blade of an electrical knife.

quate mechanical strength. However,“enclosures that can be opened by overriding
rlock by applying the test probe are;considered to be detachable parts.

b unexpected closure of self-resetting thermal cut-outs and overcurrent protect
yices shall not cause a hazard.

[E 2 An example of an appliance in which self-resetting thermal cut-outs and overcurrent protective devi
d cause a hazard is an ‘appliance having parts that are necessarily exposed so that it can perform its wor
tion.

mpliance is checked by:

inspection;
the testof 21.1;

applying a force not exceeding 5 N by means of a test probe that is similar to test prob

mal use. This requirement does not apply to parts of @nh appliance that necessarily havg to

[E 1 Examples of parts of appliances necessarily exposed to perform the working function include the negdle
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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

ins

talled in an area open to the public.

For appliances provided with movable devices such as those intended for varying the tension
of belts, the test with the test probe is carried out with these devices adjusted to the most
unfavourable position within their range of adjustment. If necessary, belts are removed.

It s

hall not be possible to touch dangerous moving parts with the test p