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THis interpretation sheet has been prepared by IEC technicah-ecommittee 61: Safety

hdusehold and similar electrical appliances.

THe text of this Interpretation Sheet is based on the following-documents:

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 1: General requirements

INTERPRETATION SHEET 1

Draft

Report on voting

61/5999/DISH

61/6009/RVDISH

FJll information on the voting for its approval'can be found in the report on voting indicated

the above table.

INTRODUCTION

Edition 6 of IEC 60335-1:2020 defines and

supply in a flexible cord.

D

ANSWER

introduces

requirements for a detachal
pawer supply.part of an appliance. In the document, 24.2 prohibits the use of a pow

of

n

er

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 2-111: Particular requirements for electric ondol-mattress

N
~

)

2o

&

with a non-flexible heated part

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris

co-operation on all questions concerning standardization in the electrical and electronic fields. To this end g
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as HE€ Publication(s)"). Th
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-goyefnmental organizations liais

consensus of opinion on the relevant subjects since each technigcal\committee has representation from
interested IEC National Committees.

Publications is accurate, IEC cannot be held responsible \for the way in which they are used or for g
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatid
transparently to the maximum extent possible in theif\national and regional publications. Any divergence betwg

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

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

No liability shall attach to IEC or(its directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage|
other damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees) g
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publicatig

Attention is drawn to«the. Normative references cited in this publication. Use of the referenced publicationg
indispensable for the gorrect application of this publication.

IEC draws attention.to the possibility that the implementation of this document may involve the use of (a) patent

thereof. As{of.the date of publication of this document, IEC had not received notice of (a) patent(s), which m
be required, to implement this document. However, implementers are cautioned that this may not represent
latest.information, which may be obtained from the patent database available at https://patents.iec.ch. IEC s}
not be held responsible for identifying any or all such patent rights.

Th

content of the Standard.

ng

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatiopal

nd
ts,
eir
ith
ng

with the IEC also participate in this preparation. IEC collaborates closely with'the’ International Organization ffor
Standardization (ISO) in accordance with conditions determined by agreemént, between the two organizationg.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatiopal

all

IEC Publications have the form of recommendations for international use and are accepted by IEC Natiopal
Committees in that sense. While all reasonable efforts are 4made to ensure that the technical content of IEC

ny

ns
en

any IEC Publication and the corresponding nationalyor regional publication shall be clearly indicated in the latfer.

ity
ny

nd
or
nd
ns.

is

s).

IEC takes nowpoOsition concerning the evidence, validity or applicability of any claimed patent rights in respgct

ay
he
all

iIs extended - version (EXV)of the official tEC-Stanmdard provides the user withthefull

IEC 60335-2-111:2024 EXV includes the content of IEC 60335-2-111:2024, and the references
made to IEC 60335-1:2020.

The specific content of IEC 60335-2-111:2024 is displayed on a blue background.
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IEC 60335-2-111 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This second edition cancels and replaces the first edition published in 2015. This edition

co

nstitutes a technical revision

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

edition:
a) _alignment with IEC 60335-1:2020;
b)| conversion of some notes to normative text (Clause 1);
c)| application of test probe 19 has been introduced (8.1.1, 20.2, B.22.3, B.22.4).
THe text of this International Standard is based on the following documents:
Draft Report on voting
61/7280/FDIS 61/7303/RVD

Fu
th

TH

TH
ag
at
d€

el

Th
an
pr

NG

TH
th
ng

w
fa

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

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

is document was drafted in accordance with ISOAEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, availal]
www.iec.ch/members_experts/refdocs. The main document types developed by IEC 4
scribed in greater detail at www.iec.ch/publications.

list of all parts of the IEC 60335 series, under the general title: Household and simi
pctrical appliances — Safety, can be feund on the IEC website.

is part2 is to be used in cenjunction with the latest edition of IEC 60335-1 and
nendments unless that edition- precludes it; in that case, the latest edition that does n

TE 1 When "Part 1" isimentioned in this standard, it refers to IEC 60335-1.

is part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to conv
bt publication into the IEC standard: Safety requirements for electric ondol-mattress with
n-flexible heated part.

hen asparticular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as is)reasonable. When this standard states "addition", "modification" or "replacement”, t

eclude it is used. It was established on the basis of the sixth edition (2020) of that standard.

n

in
le

ar

ts

re

evant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

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

unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including

those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

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

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

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

e reconfirmed,

e withdrawn, or

e revised.

NQTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and (test|ng
organizations can need a transitional period following publication of a new, amended or revised IEC pubtication in
whlich to make products in accordance with the new requirements and to equip themselves for conducting” new| or
reVised tests.

Itis the recommendation of the committee that the content of this publication be adopted for implementation nationd
not earlier than 12 months or later than 36 months from the date of publication.

y

IMPORTANT - The "colour inside" logo on the cover page ofsthis document indicatefs
hat it contains colours which are considered to be useful for the correct understanding
f its contents. Users should therefore print this document-using a colour printer.

o
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INTRODUCTION to IEC 60335-1:2020

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

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

www.iec.ch/tc61/supportingdocuments

THis information is given for the convenience of users of this International Standard and_does
ngt constitute a replacement for the normative text in this standard.

THis standard recognizes the internationally accepted level of protection against‘hazards sugh
ag electrical, mechanical, thermal, fire and radiation of appliances when operated as in normal
Uje taking into account the manufacturer's instructions. It also covers abnormal situations that
can be expected in practice and takes into account the way in which electromagnetic
phenomena 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 mains.
Hgowever, national wiring rules may differ.

If {he functions of an appliance are covered by different parts 2 of IEC 60335, the relevant part 2
is |lapplied to each function separately, as far as is-rgasonable. If applicable, the influence |of
onle function on the other is taken into account.

THroughout this publication, when "part 2"*is" mentioned, it refers to the relevant part |of
IEC 60335.

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

n

NQTE 1 This means that the technical committees responsible for the part 2 standards have determined that i{ is
nof necessary to specify particular requirements for the appliance in question over and above the genegral
requirements.

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

NQTE 2 Horizental publications, basic safety publications and group safety publications covering a hazard are pot
applicable sincg they have been taken into consideration when developing the general and particular requiremepts
for|the IEC+60335 series of standards.

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

D

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;

- IEC standards published by TC 1711 concerning environmental matters.
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INTRODUCTION to IEC 60335-2-111:2024

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

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

be

htt

accessed via TC 61 supporting documents on the IEC website

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

TH

ngt constitute a replacement for the normative text in this standard.

TH
as

ph

TH
is
Hq

If Bn appliance within the scope of this standard also incorporates functions that are cover

byl another part 2 of IEC 60335, the relevant part 2-is applied to each function separately,
faf as is reasonable. If applicable, the influence)of one function on the other is taken in
adcount.

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

Pa

NG
no
req

TH

precedence over horizontal’and generic standards covering the same subject.

NG

applicable since they, have been taken into consideration when developing the general and particular requireme

for]

AT
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u;e taking into account the manufacturer's instructions. It also covers abnormal situations th
c

is information is given for the convenience of users of this International Standard and_dogs

is standard recognizes the internationally accepted level of protection against'hazards sugh

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

n be expected in practice and takes into account the way in which electromagne
enomena can affect the safe operation of appliances.

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

rt 1, Part 1 applies.

TE 1 This means that the technical committees responsible for the part 2 standards have determined that i
necessary to specify particular requirements for the appliance in question over and above the geneg
uirements.

is standard is a product:family standard dealing with the safety of appliances and tak

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are

the IEC 60335 series of standards.

appliance that complies with the text of this standard will not necessarily be considered
mply with the safety principles of the standard if, when examined and tested, it is found
ve-other features that 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 the
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;

IEC standards published by TC 111 concerning environmental matters.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-111: Particular requirements for electric ondol-mattress
with a non-flexible heated part
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Scope

is part of IEC 60335 deals with the safety of electric ondol-mattresses for househeld a
ilar purposes, their rated voltage being not more than 250 V including direct current (D
pplied appliances and battery-operated appliances.

is standard also applies to control units supplied with the appliance.

pliances not intended for normal household use, but that nevertheless can be a source
nger to the public, such as appliances intended to be used in community spas or by perso
cold ambient temperatures, are within the scope of this standard.

far as is practicable, this standard deals with the common /hazards presented by applianc
bt are encountered by all persons in and around the home. However, in general, it does n
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 appliahce safely without supervision or instruction;
children playing with the appliance:

is standard does not apply to

appliances intended exclusively for industrial purposes;

appliances intended'to be used in locations where special conditions prevail, such as t
presence of a cotrosive or explosive atmosphere (dust, vapour or gas);

blankets, pads and similar flexible heating appliances (IEC 60335-2-17);
room heaters (IEC 60335-2-30);

water _bed heaters (IEC 60335-2-66);

heating appliances for breeding and rearing animals (IEC 60335-2-71);

hd
C)

of

ES
ot

foot warmers and heating mats (IEC 60335-2-81);

2

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

heated carpets and heating units for room heating installed under removable floor coverings

(IEC 60335-2-106);
appliances specifically intended for use under medical supervision (IEC 80601-2-35).

Normative references

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

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

and safety — Part 1: Lamp caps
IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

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

IEC60068-2-3T, Environmental testing — Part 2-37. 1eSIs — 1est Ec. Rough handling Shoc
primarily for equipment-type specimens

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

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

IEC TR 60083, Plugs and socket-outlets for domestic and similar general’use standardized|i

member countries of IEC
IEIC 60085:2007, Electrical insulation — Thermal evaluation andcdesignation

IEC 60112:2003, Method for the determination of the proof-and the comparative tracking indic
of|solid insulating materials
IEC 60112:2003/AMD1:20091

IEC 60127 (all parts), Miniature fuses

IEC 60227 (all parts), Polyvinyl chloride instilated cables of rated voltages up to and includi
440/750 V

IEC 60227-5:2011, Polyvinyl chloride”insulated cables of rated voltages up to and includi
480/750 V — Part 5: Flexible cables (cords)

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

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

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

S’

~

e

al

interchangeability requirements for pin and contact-tube accessories

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

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

requirements

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

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

sh

eets and gauges

IEC 60384-14:2013, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification — Fixed capacitors for electromagnetic interference suppression and connection

to the supply mains

IEC 60384-14:2013/AMD1:20163

IEC 60417, Graphical symbols for use on equipment

IEC 60445:2017, Basic and safety principles for man-machine interface, wmarking ahd
identification — Identification of equipment terminals, conductor terminations and conductors
IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60529:1989/AMD1:1999

IEC 60529:1989/AMD2:20134

IEIC 60598-1:2014, Luminaires — Part 1: General requirements and tests

IEC 60598-1:2014/AMD1:20175

IEC 60603-11, Connectors for frequencies below 3 MHz for use with printed boards — Part 11:
Detail specification for concentric connectors (dimensions for free connectors and fixgd
cannectors)

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

IEIC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part|3:
Uge of coating, potting or mouldingfor protection against pollution

IEC 60664-4:2005, Insulation-coeordination for equipment within low-voltage systems — Part|4:
Caonsideration of high-frequéncy voltage stress

IEC 60691, Thermal-links — Requirements and application guide

IEC 60695-2-11.2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methodg —
Glow-wire flammability test method for end-products (GWEPT)

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

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

IE

3
4
5

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

There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.
There exists a consolidated edition 2.2:2013 that includes edition 2 and its Amendment 1 and Amendment 2.

There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.
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IEC 60695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method
— Apparatus, confirmatory test arrangement and guidance

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

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

IE
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betrically operated water valves, including mechanical requirements

C 60730-2-9:2015, Automatic electrical controls — Part 2-9: Particular requiréments
mperature sensing controls
C 60730-2-9:2015/AMD1:20187

C 60730-2-10, Automatic electrical controls for household and similar use — Part 2-1
rticular requirements for motor-starting relays

C 60906-1, /EC system of plugs and socket-outlets for household and similar purposes
rt 1: Plugs and socket-outlets 16 A 250 V a.c.

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

C 60999-1:1999, Connecting deyvices — Electrical copper conductors — Safety requiremer
 screw-type and screwless-type clamping units — Part 1: General requirements and particu
huirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm? (included)

C 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measuremsg
chniques — Electrestatic discharge immunity test

C 61000-4-3,\\Electromagnetic compatibility (EMC) — Part 4-3: Testing and measuremsg
chniques </Radiated, radio-frequency, electromagnetic field immunity test

C 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurems

C 60738-1, Thermistors — Directly heated positive temperature~coefficient — Part 1: Geneli
ecification
C 60799, Electrical accessories — Cord sets and interconnéction cord sets

for

0:

ar

nt

nt

nt

chiques — Electrical fast transient/burst immunity test

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

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

6
7

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

There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-13:2002/AMD1:2009

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

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

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

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verificatign
IEC 61058-1:2016, Switches for appliances — Part 1: General requirements
IEC 61058-1-1:2016, Switches for appliances — Part 1-1: Requireménts for mechanical switches
IEC 61058-1-2:2016, Switches for appliances — Part 1-2: Requirements for electronic switches

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test ahd
prpcedure requirements, test equipment

IEC 61210, Connecting devices — Flat quick-connect terminations for electrical copger
canductors — Safety requirements

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

IEC 61558-2-6:2009, Safety of transformers, reactors, power supply units and similar produgts
for supply voltages up to 1,400 V — Part 2-6: Particular requirements and tests for safgty
is@lating transformers and-power supply units incorporating safety isolating transformers

~

IEC 61558-2-16:2009,\Safety of transformers, reactors, power supply units and similar produgts
fof supply voltagestup'to 1 100 V — Part 2-16: Particular requirements and tests for switch mofle
pdwer supply units’and transformers for switch mode power supply units
IEC 61558-2-16:2009/AMD1:201310

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

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

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

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

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

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

Patt—4—6 /
re r. JOorrerdr

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

ISP 178, Plastics — Determination of flexural properties

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

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

ISP 1463, Metallic and oxide coatings — Measurement-of coating thickness — Microscopic¢al
method

ISP 2178, Non-magnetic coatings on magnetic'substrates — Measurement of coating thicknelss
— Magnetic method

ISP 2439, Flexible cellular polymerici'materials — Determination of hardness (indentatipn
teghnique)

ISP 2768-1, General tolerances = Part 1: Tolerances for linear and angular dimensions withqut
individual tolerance indicatiohs

ISP 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: Generlal
gdidance

ISP 4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xendn-
art lamps

ISP 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

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

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

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

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

er

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

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

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

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

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.

3.1.7
rated frequency
frequency assigned to the appliance by the manufacturer

3.1.8

rated frequency range

frequency range assigned to the appliance by the manufacturer, expressed by its lower and
upper limits
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3.1.9
normal operation
operation of the appliance under the following conditions:

The ondol-mattress is placed on the floor of the test corner away from the walls, any legs

forming part of the bed frame being removed.

The base of the bed frame is replaced by a piece of 20 mm thick plywood. The ondol-plate
covered by a sheet of thermal insulation.

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

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

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

3.1.10

rated impulse voltage

vdltage derived from the rated voltage and the overvoltage category of the appliang
chlaracterizing the specified withstand capability of its,insulation against transient overvoltag

dgngerous malfunction
unintended operation of the appliance that may“impair safety

odytlet load
load that can be connected to appliance outlets accessible to the user and socket-outld
agcessible to the user

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

3.2 Definitions relating to means of connection
3.2.
sypply leads

is

e,
eS

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
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
interconnection cord.

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

or

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

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

3.2.5
type Y attachment
method of attachment of the supply cord such that any replacement is intended to be made by

method of attachment of the supply cord such that it cannot be replaced withouf breaking [or

bgsic insulation
insulation applied to live parts to provide basic protection against glectric shock

3.8.2

sypplementary insulation
independent insulation applied in addition to basic insulation, in order to provide protectipn
adainst electric shock in the event of a failure of basic insulation

3.3.3
dquble insulation
ingulation system comprising both basic insulation and supplementary insulation

3.3.4

rejnforced insulation
simgle insulation applied to live parts, that provides a degree of protection against electf
shiock equivalent to double insulation under the conditions specified in this standard

C

Note 1 to entry: Itis not impliedthat the insulation is one homogeneous piece. The insulation may comprise sevdral
laylers which cannot be tested singly as supplementary insulation or basic insulation.

er

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

3.3.7

class 0 appliance

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

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

3.3.8

class 0l appliance

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

3.3.9

insulation

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

3.3.10

class Il appliance
agpliance in which protection against electric shock does not rely ombasic insulation only Qut
in|lwhich additional safety precautions are provided, such as doubleé insulation or reinforced
insulation, there being no provision for protective earthing(cor reliance upon installatipn
canditions

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

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

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

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

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

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

3.8.11

class Il construction
part of an appliance_for which protection against electric shock relies upon double insulatipn
or[reinforced insulation

3.3.12

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

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

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

3.3.13

class Ill construction

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

Note 1 to entry: Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.
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3.3.14
clearance

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

accessible surface

3.3.15

creepage distance

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

a

Definitions relating to extra-low voltage

A

tra-low voltage

Itage supplied from a source within the appliance that does not exceed 50V betwe
nductors and between conductors and earth or functional earth when the-appliance
pplied at rated voltage

o< DOWw W

.2

fety extra-low voltage

Itage not exceeding 42 V between conductors and betweenZconductors and earth
fupctional earth, the no-load voltage not exceeding 50 V

SO W

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

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

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

3.4.3

sdfety isolating transformer

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

3.4.4

protective extra-low voltage circuit
edrthed circuit operating at extra-low voltage that is separated from other circuits, exceq
cifcuits operatingat-safety extra-low voltage, by basic insulation and protective screenin
dquble insulation or reinforced insulation

Note 1 to entry} = Protective screening is the separation of circuits from live parts by means of an earthed screen.

Note 2 fo entry: A protective extra-low voltage circuit is also known as a PELV circuit.

—. D
>

S

or

bty
on

S

an
2d

pt
gv

3.

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
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3.5.4
fixed appliance

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

location

3.5.5

built-in appliance

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

a

hgating appliance
agpliance incorporating heating elements but without any motor

3.9.7
motor-operated appliance
pliance incorporating motors but without any heating element

z

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

.8
mbined appliance
pliance incorporating heating elements and motors

[ R

.9

ttery-operated appliance

pliance deriving its energy from batteries enabling the appliance to perform its intend
upction without a supply connection

o oTw

z

e 1to entry: A battery-operated appliance can(fiave a supply connection.

.101

dol-mattress
pliance comprising an ondol-plate that incorporates an embedded heating element tH
ats the ondol-plate, and a bed frame that supports the ondol-plate

=g R

z

e 1 to entry: Ondol-plates @resusually made from inorganic material such as stone or loess.

.102

ntrolled appliance

pliance incorparating means in the ondol-mattress for sensing changes in temperature wh
the appliance.is;operated under normal operation, thus automatically controlling the avera
pgwer input

» o w

Definitions relating to parts of an appliance

19%
(o

at

3 1

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

3.6.2
detachable part
part that can be removed or opened without the aid of a tool, part that is removed or opened

of

in

accordance with the instructions for use, even if a tool is needed for removal, or part that does

not fulfil the test of 22.11

Note 1 to entry: If for installation purposes a part has to be removed, this part is not considered to be a detachable

part even if the instructions state that it is to be removed.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 24 - IEC 60335-2-111:2024 EXV © |EC 2024

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

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

3.6.3

accessible part

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

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

3.6.4

live part

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

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

e 2 to entry: A PEN conductor is a protective earthed neutral conductor combining the functions of both a

Note 3 to entry: Parts, whether they are accessible parts or not, of battery-operated appliances and batteries

rt, where each surface lies completelywithin 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
fitla circle of 8 mm diameter on any-ofithe 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 gxample A in Figure 5. A part that'is-large enough to grip but that is too small to be able to apply the glow-wireltip
is $hown in example B in Figure 55\A’part that is not a small part is shown in example C in Figure 5.

3.8.7

dgtachable power,supply part
part of the appliance the output of which is intended to be detachable from the class |l
cgnstruction part-of the appliance

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

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

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

3.6.9

battery

assembly of one or more cells ready for use as a source of electrical energy, characterised by
its voltage, size, terminal arrangement, capacity and rate capability


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

IEC 60335-2-111:2024 EXV © |EC 2024 - 25—

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

3.6.10

detachable battery

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

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

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

A1

parable battery
ttery contained in an enclosure separate from the battery-operated appliance;-intended for
e with specific appliances and connected to the appliance by a cord externalto'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.

12

integral battery

bgttery contained within the battery-operated appliancée and not removed from the applian
for charging purposes

(2]
()

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

.101
ating element
ating conductor such as a heating sheet or wires covered with insulation material

.102

ntrol unit
vice, incorporated in the:bed frame or external to the bed frame, by means of which the
erage power input of the appliance can be adjusted or regulated

Note 1 to entry: Multi-position cord switches are not considered to be control units unless they incorporate
components for regulating the power input.

3.6.103

begd frame

frgme that'supports the ondol-plate

Note ¥ to entry: The bed frame can incorporate legs to provide a gap between the underside of the ondol-plate gnd
the-fee+

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.

dgvice which during abnormal operation limits the temperature of the controlled part\ py
adtomatically opening the circuit, or by reducing the current, and is constructed so-that |ts
ting cannot be altered by the user

3.7.4

sillf-resetting thermal cut-out
rmal cut-out that automatically restores the current after the relevant part of the appliance

hgs cooled down sufficiently

3.Y.5

ngn-self-resetting thermal cut-out

rmal cut-out that requires a manual operation for resetting; or replacement of a part,
orfer to restore the current

n

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

3.7.6

tective device
dgvice, the operation of which prevents a%hazardous situation under abnormal operatipn
conditions

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

3.7.8

intentionally weak part
pqrt intended to rupture under conditions of abnormal operation to prevent the occurrence of a
cgndition which coutd\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 of a
conponent to be.replaced, such as a thermal link that is not an accessible part incorporated in a motor.

Definitions relating to miscellaneous matters

fsconmection
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 has a
temperature of at least 650 °C when the appliance has been operated under normal operation

at rated power input until steady conditions have been established

3.8.4
PTC heating element

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

is raised through a particular range

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

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

3.9.1

electronic component

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

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

tective electronic cireuit
electronic circuit that\prevents a hazardous situation under abnormal operating conditions

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

3.10.1
bdttery system

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

at

or

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
separately enclosed.

be
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3.10.3
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
Figure 14.

3.10.4
upper limit charging voltage

highest-charging-voltage-inthe-s

in

3.10.5

venting

condition intended by design that occurs when a cell provides a controlled release.of excessi
infernal pressure without expulsion of major components of the cell

3.10.6
fully charged
at[the maximum state of charge

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

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

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

fagtest discharge rate allowed by the cell manufacturer or battery manufacturer if it is slow

than the Cg rate, until

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

— | the battery (or cell) reaches(a total voltage with an average voltage per cell equal to t
end-of-discharge voltage~for the cell chemistry being used, unless a different end
discharge voltage is spegcified by the cell manufacturer

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

- 0,9 V/cell far nickel cadmium;

— 0,9 V/icellfor nickel metal-hydride;

- 1,75Vl/cell for lead-acid;

- _275W/cell for lithium iron-phosphate;

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

1=

e

er

he
of

are

3.11 Definitions relating to remote functionality

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

3.11.2
message
data which is transmitted from a sender (data source) to one or more receivers (data sink)
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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—persenatareafetworo:
—  LAN (local area network) connected devices which may or may not be connected to a gateway,
—  PLC (power line communication);
—  SRD (short range devices);
- WAN (wide area network);
For the purposes of this standard, examples of networks which are not considered as being public networks inclyde
buf are not limited to:
— NFC (near field communication);
—  optical communication with line of sight (infra-red rays or visual rays);

— hardwired configurations constructed of physical media;

without connection to a public network.

3.11.4

remote communication
trgnsmission of data between the appliance and ap-e€ntity that can be initiated out of sight|of
the appliance, using communication means suchvas radio wave modulation, sound waye
m@dulation or bus systems

Note 1 to entry: Examples of transmission of data<ihcludes but are not limited to remote monitoring, software
downloading or control parameter modifications.

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

3.11.5
remote operation
cantrol of an appliance by remote communication

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

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

4| General requirement

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

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

5 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
cgmponents.

If the test of normative Annex C has to be carried out, six samples of the motorcare 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 switcheScor three additional applianc
arp needed.

NQTE Additional samples can be required if the appliance has to be-tested under different conditions, for exam
if if can be supplied with different voltages.

The cumulative stress resulting from successive tests on electronic circuits shall be avoidg
It Imay be necessary to replace components or to use additional samples. The number

additional samples shall be kept to a minimum by an evaluation of the relevant electroni

circuits.

If Bn appliance has to be dismantleddn*order to carry out a test, care shall be taken to ensu
that it is reassembled as originally supplied. In case of doubt, subsequent tests may be carri
oyt on a separate sample.

5.8 The tests are carried\out in the order of the clauses. However, the test of 22.11 on t
afdpliance at room temperature is carried out before the tests of Clause 8. The tests
Clause 14, 21.2 and.22.24 are carried out after the tests of Clause 29. The test of 19.14
cdrried out before the‘tests of 19.11.

If It is evidentSfrom the construction of the appliance that a particular test is not applicable, t
test is not eatried out.

5.4 , \When testing appliances that are also supplied by other energies such as gas, t

influénce of their consumption has to be taken into account.

5.5 The tests are carried out with the appliance or any movable part of it placed in the most

unfavourable position that may occur in normal use.

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

or

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

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

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

5.8 Test conditions relating to frequency and voltage

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

W
Q

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

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

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

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

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

-

If la heating appliance has a rated voltage range, the upper limit of the voltage range Will
ugually be the most unfavourable’voltage within the range. For motor-operated appliances,
cgmbined appliances and. appliances having more than one rated voltage or rated voltage
range, it may be necessary to make some of the tests at the minimum, the mean and the
maximum values of the rated voltage or the rated voltage range in order to establish the mqst
urlffavourable 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

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

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

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

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

— the calculated power input corresponding to the lower limit of the rated voltage range
multiplied by this factor, if smaller than 1.
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When a factor is not specified, the power input corresponds to the power input at the most
unfavourable voltage within the rated voltage range.

5.8.101 Controlled appliances are supplied as specified for motor-operated appliances.

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

canstructed as a single appliance but supplied in a number of units is tested after assembly|i
adcordance with the instructions provided with the appliance.

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

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

If batteries intended for use with the appliance use metal-ion chemistry, the manufacturer|or
regponsible agent shall provide the following information for eachytype of battery

— | end-of-discharge voltage;

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

If |cells intended for use with the appliance use metal-ion chemistry, the manufacturer |or

responsible agent shall provide the specified-operating region for charging for each type|of
cell.

D

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

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

Fqr 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
vqgltage until-fthe 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.

NQTES/In general, the temperature coefficient is considered to be appreciable if, at rated voltage, the power input

of tre—apptrancercotdTomditiom differs by moretham 25~ % fromm the power mput at operating temperature.

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

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

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

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

NOTE Guidance is given in 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 in an

D
Q

5.15

5.16 When testing electronic circuits, the supply is to be free from perturbations frqm
ternal sources that can influence the results of the tests.

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

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

NQTE A supply connection can include a mains connection.

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

Separable batteries and detachable batteries for battery-operated appliances are tested|in
cordance with normative Annex B.

Q

a

.18 To condition batteries_that are rechargeable, the batteries shall be fully discharged
d then fully charged in._accordance with the appliance manufacturer’s instructions. The
quence shall be repeated at least 2 h after the battery was charged.

“ Q

Far batteries wherelhere is a series arrangement of parallel clusters of cells, the cluster shall
bd treated as a single cell for those tests that require altering the amount of charge on a single
cdll prior to conducting the test.

5.19 Meéasurements of cell voltages or battery voltages shall be made using a single pgle
registivé=capacitive low pass filter with a -3 dB roll off frequency of 5 kHz + 0,5 kHz. [To
ddtermine if the upper limit charging voltage has been exceeded, the peak value of the filtered
valtage shall be measured with a tolerance of £1 %.

When measuring cell voltages or battery voltages, the peak value of any superimposed ripple
exceeding 10 % of the average value shall be included. Transient voltages are ignored, such
as a temporary increase of voltage, for example, after the battery is removed from the charging
system.
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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 comply
with this standard, then appliances incorporating such a component or part shall be tested with
the non-self-resetting feature rendered inoperative.

6 | Classification

6.1 Appliances shall be of one of the following classes with respect to protection against
electric shock:

class 0, class 0l, class I, class Il, class Ill.

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

Caompliance is checked by inspection and by the relevant tésts.

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

Compliance is checked by inspection and by the relevant tests.

NQTE The degrees of protection against harmful ingress of water are given in IEC 60529:1989 includ|ng
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

7 | Marking and instructions

7.1  Appliances shall be marked with the:

— | rated voltage or«ated voltage range in volts;

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

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

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

— | modelor type reference;

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

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

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

Appliances shall be marked with

— the rated power input;
— symbol ISO 7000-0790 (2004-01) or the substance of "Please read the instructions";
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— symbol ISO 7000-0434A (2004-01) or the substance of "Caution: Do not use with a helpless
person, an infant or a person insensitive to heat".

Appliances to be used with a detachable control unit shall be marked with the reference of
the control unit to be used.

Appliances to be used with detachable transformer shall be marked with the reference of the
transformer to be used.

Detachable control units and detachable transformers shall be marked with the reference
of[the appliances with which they can be used.

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

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

shlall 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 7000-07907(2004-01). They shall also
bg marked with symbol IEC 60417-6181 (2016-01) and the-model or type reference of the
dgtachable power supply part or with the substance of the fellowing:

Use only with <model or type reference> supply unit

9%
o

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

THe enclosure of electrically-operated water valves incorporated in external hose-sets for
cannection of an appliance to thel\water mains shall be marked with symjol
IEC 60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.

Compliance is checked by inspection.

7.2 Stationary appliances’for multiple supply shall be marked with the substance of the
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.
Caompliance)is checked by inspection.

7.8 <~ Appliances having a range of rated values and which can be operated without adjustmgnt
th mlghmlf the range shall be marked with the lower and upper limits of the range cnpnrnfnd y

a hyphen.

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

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

NOTE 2 Example: 115/230 V: The appliance is only suitable for the marked values (an appliance with a selector
switch).
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NOTE 3 Example: 230 V ~./400 V 3N~-: The 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.

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

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

Compliance is checked by inspection.

7. For appliances marked with more than one rated voltage or with"'one or more rated
vgltage ranges, the rated power input or rated current for each of these voltages or ranges
shiall be marked. However, if the difference between the limits of a rated voltage range dogs
ngt exceed 10 % of the arithmetic mean value of the range, the marking for rated power inpfut
or|rated current may be related to the arithmetic mean value of;the range.

THe upper and lower limits of the rated power input or ratéd current shall be marked on the
agpliance so that the relation between input and voltage-is clear.

Compliance is checked by inspection.

7.6  When symbols are used, they shall be‘as’follows:

T [symbol IEC 60417-5031 direct current
(2002-10)]
™~ [symbol IEC 6041-5032 alternating current
(2002-10)]
3N\~ [symbol IEC60417-5032-1 three-phase alternating current
(2002-40)]
3N T\~ [symbol IEC 60417-5032-2 three-phase alternating current with neutral
(2002-10)]

Je===>" [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.

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

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

@ [symbol IEC 60417-5012 Lamp

~A (2002-10)]

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

/\ [symbol ISO 7000-0434A Caution
LI_\. (2004-01)]
ﬂL ] [symbol ISO 7000-0790 read operator's manual
| | (2004-01)]
[symbol IEC 60417-5021 Equipotentiality
(2002-10)]
6 [symbol IEC 60417-5036 dangerous voltage
(2002-10)]
m [symbol IEC 60417-5180 Class Il appliance
(2003-02)]
P [symbol IEC 60417-6181 detachable power supply part
1 (2016-01)]

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.

1%
Q

Units of physical quantities and their symbols shall be those of the international standardiz
sypstem.

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.

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.

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

Compliance is checked by inspection.
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7.8 Except for type Z attachment, terminals used for connection to the supply mains shall
be indicated as follows:

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

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

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

Caompliance is checked by inspection.

>

7.9 Unless it is obviously unnecessary, switches which may give rise to a hazard wh
ogerated shall be marked or placed so as to indicate clearly which part of the appliance th
cantrol. Indications used for this purpose shall, wherever practicable, be ¢omprehensil
without a knowledge of languages or national standards.

— D W
O <

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, lettérs or other visual means. This
refluirement also applies to switches which are part of a conttol.

If figures are used for indicating the different positions,cthe off position shall be indicated py
the figure 0 and the position for a higher value, suchias output, input, speed or cooling effeft,
shiall be indicated by a higher figure.

THe figure 0 shall not be used for any other%indication unless it is positioned and associatgd
with other numbers so that it does not give rise to confusion with the indication of the o¢ff
pgsition. The figure 0 may be used on a*digital programming keyboard.

Caompliance is checked by inspection:

1%
o

7.11 Controls intended to betadjusted during installation or in normal use shall be provid
with an indication for the direction of adjustment.

NQTE An indication of t.and — is considered to be sufficient.

Compliance is checked by inspection.

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

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

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

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

The instructions shall state the substance of the following:

This appliance is not intended for use by persons (including children) with reduced physical,
sensory or mental capabilities, or lack of experience and knowledge, unless they have been
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.
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The instructions for appliances having a part of class lll construction supplied from a
detachable power supply part shall state that the appliance is only to be used with the power
supply unit provided with the appliance.

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

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

Fqr 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 anhd
nature of supply> <power / current of supply>

THe instructions shall contain the substance of the following:

Important instructions. Retain for future use.
This appliance is not intended for medical use in"a*hospital.

This appliance must not be used by persons_insensitive to heat and other very vulnerahle

persons who are unable to react to overheating.

Examine the appliance frequently for _signs of wear or damage. If there are such signs] if
the appliance has been misused or does not work, discontinue use and notify the suppligr.

THe instructions shall contain the substance of the markings required in 7.1. If symbols dre
used, they shall be explained.

THe instructions shall specify’ the appropriate settings of controls for continuous use of the
agpliance.

THe instructions forappliances provided with detachable control units or detachahle
transformers shall state that the appliance is only to be used with the types that are markgd
onl the appliance.

Fqr appliances intended to be supplied from a detachable power supply part for the purposges
of|rechrarging the battery, the type reference of the detachable power supply part shall pe
stfted 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.

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

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

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

Caompliance is checked by inspection.

7.12.2 If a stationary appliance is not fitted with a supply cord and a plug, or'with other
means for disconnection from the supply mains having a contact separation incall,poles tHat
prpvide full disconnection under overvoltage category lll conditions, the instructions shall stdte
that means for disconnection must be incorporated in the fixed wiring in accordance with the
wifing 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
ddring the test of Clause 11, the instructions shall state that(the fixed wiring insulation must pe
prptected, for example, by insulating sleeving having an-appropriate temperature rating.

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

7.12.4 The instructions for built-in appliahces 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 separdte
components;

— | necessity tg_allow disconnection of the appliance from the supply after installation, unless
the applignce incorporates a switch complying with 24.3. The disconnection may pe
achieved<by having the plug accessible or by incorporating a switch in the fixed wiring|in
accordance with the wiring rules.

Caomipliance is checked by inspection.

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

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

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

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

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

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

If the cord set is damaged, it must be replaced by a special cord set available from the
Tanufacturer orits Service ageTnt:

Compliance is checked by inspection.

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

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

Compliance is checked by inspection.

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

Compliance is checked by inspection.

7.12.8 The instructions for appliancés 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 operatipn
of the appliance.

THe instructions for_appliances connected to the water mains by detachable hose-sets shpll
state that the new-hose-sets supplied with the appliance are to be used and that old hose-séts
shiould not be reused.

Caompliancéyis checked by inspection.

7.12/9" -~ For each language, the instructions specified in 7.12 and from 7.12.1 to 7.12.8 sh
bg inhard ¢ form and shall appear together before any other instruction lied with the
appliance. Alternatively, these instructions may be supplied with the appliance separately from
any functional use booklet. They may follow the description of the appliance that identifies parts,
or follow the drawings/sketches common to the languages of the instructions.

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

Compliance is checked by inspection.
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language of the country in which the appliance is to be sold.

Compliance is checked by inspection.

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

Instructions and other text required by this standard shall be written in an official

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

ha

ving a height not less than:

NG
Ot

U
ot

Cq
bdg

Ur
ra

Th

cleaned frequently, the markings shall not be by means of paint or enamel, other than vitreo

en

Cq
15
pe

Aff
Jole

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

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

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

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

percase letter of the text explaining the signal word shall be no smaller than 1,6 mm, w
ner letters according to the font size of the uppercase letter.

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

less contrasting colours are used, moulded in, engraved, or stamped markings shall be eith
sed above or have a depth below the surface of atdeast 0,25 mm.

e markings required by this standard shall be*durable. On containers that are likely to

amel.

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

ssible to remove markihg plates nor shall they show curling.

n
(0]

F

rkings on the\appliance shall be clearly discernible from the outside of the appliance bu
cessary after removal of a cover. For portable appliances, it shall be possible to remove
en this.eover without the aid of a tool.

r.stationary appliances, at least the name or trademark or identification mark of t

fer all the tests of this standard, the marking shall be clearly legible. It shall not be eas|i

er

LS

for
ith

appliance is installed as in normal use. These markings may be beneath a detachable cover.
Other markings may be beneath a cover only if they are near to the terminals. For fixed
appliances, this requirement applies after the appliance has been installed according to the
instructions provided with the appliance.

Indications for switches and controls shall be placed on or near these components. They shall
not be placed on parts which can be positioned or repositioned in such a way that the marking

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

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

Compliance is checked by inspection.

7.16 If compliance with this standard depends upon the operation of a replaceable thermal
Ii Ir\ Ul quU :;II:\, thU IUfUIUIIUU IIUIIIbUI Ul UthUl mrecario fUI Idclltlfyllly thc :;II:\ oha” bc |||a|:\.,d
at|such a place that it is clearly visible when the appliance has been dismantled to the exignt
ngcessary for replacing the link.

NQTE 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 togetheriwith a part of the
agpliance.

Compliance is checked by inspection.

7.101 Detachable control units shall be marked with a reference number or by other meahs
oflidentification.

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 protectipn
adainst accidental contact with live parts:

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

8.1.1 The requirement of 8,1 applies for all positions of the appliance when it is operated ps
inlnormal use, and after the'removal of detachable parts, uniess otherwise specified.

Tgst probe B and test-probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
afpliance being in every possible position, except that appliances normally used on the flgor
arld having a mass exceeding 40 kg are not tilted. Through openings, the test probe is applied
tolany depth-that the probe will permit and is rotated or angled before, during and after insertipn
tolany position. If the opening does not allow the entry of the probe, the force on the probe|in
the straight position is increased to 20 N when probe B is used or 10 N when probe 18 is usqd.
If the probe then enters the opening, the test is repeated with the probe in the angled positidn.

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

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

Test probe 18 is not applied to appliances for commercial use unless they are intended to be
installed in an area open to the public.
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In addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied wherever test
probe 18 is used and with the same test conditions used for test probe 18.

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

8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in class 0 appliances, class Il appliances and class Il constructions, except for those giving

access to lamp caps and live parts in socket-outlets

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

The test probe is also applied through openings in earthed metal enclosures havirig a ngn-
canductive coating such as enamel or lacquer.

/

~

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
thpse of class Il, test probe 41 of IEC 61032 is applied with a forcednot exceeding 1 N to liye
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
fram the outside of the appliance, without removing covers) and similar parts, that these
supporting parts are in contact with the element.

!

~

shall not be possible to touch these live parts.

If & single switching action is obtained by a swit¢hing device, the switching device shall provigle
full disconnection and the clearances for> full disconnection specified in 20.3.3 |of
IEIC 61058-1:2016 shall be obtained from Table 12 of IEC 61058-1:2016 using the next higHer
step for rated impulse withstand voltage.

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

Compliance is checked by-inspection and by manual test.

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

— | the part iscsupplied at safety extra-low voltage, provided that
o for/AC, the peak value of the voltage does not exceed 42,4 V;

o AforDC, the voltage does not exceed 42,4 V;

or

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

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

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

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

— for voltages having a peak value over 15 kV, the energy in the discharge shall not exceed
350 mJ.
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Compliance is checked by measurement, the appliance being supplied at rated voltage.

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

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 gi\/pn in Figurp 4 of IEC 60990:-2016

8.1.5 Live parts of built-in appliances, fixed appliances and appliances deliveréed [in
selparate units, shall be protected at least by basic insulation before installation oryassembly.

Compliance is checked by inspection and by applying test probe B of IEC 61032 as specified
in|8.1.1.

8. Class Il appliances and class Il constructions shall be constructed and enclosed o
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 doubhle
insulation or reinforced insulation.

Compliance is checked by inspection and by applying the test probes specified in 8.1.1|in
adcordance with the conditions specified in 8.1.1,

8.3 For a battery-operated appliance where the battery circuit has a functional eafth
cdnnection or a supply connection, it shallZonly be possible to touch parts within a battery
cgmpartment where:

— | in class | appliances, class Ol :appliances and class Il appliances, they are separatgd
from live parts by double insulation or reinforced insulation;

— | in class 0 appliances, they are separated from live parts by basic insulation;
— | the battery compartment is of class Ill construction. However, if the limits in 8.1.4 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
agcordance with the conditions specified in 8.1.1.

9| Starting of motor-operated appliances

THis{elatuse 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 operating
temperature shall not deviate from the rated power input by more than the deviation shown in
Table 1.

Table 1 — Power input deviation

Type of appliance Rated power input Deviation
w

All appliances <25 +20 %
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Heating appliances and >25 and <200 +10 %
combined appliances

>200 +5 % or 20 W
(whichever is the
greater)

-10 %

Motor-operated >25 and <300 +20 %
appliances

>300 +15 % or 60 W
(whichever is the
greater)

TH
in
ap

limits differing by more than 10 % of the arithmetic mean value of the range.

In

If
its
m

pe
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An|
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wi
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at

Af

ar
b€

e deviation for motor-operated appliances applies for combined appliances if the-poew
but of the motors is more than 50 % of the rated power input. The permissible deviatio
ply for both limits of the range for appliances marked with a rated voltage range havi

case of doubt, the power input of the motors may be measured separately:

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

all circuits which can operate simultaneously being in operatioh;

the appliance being supplied at rated voltage;

the appliance being operated under normal operation:
the power input varies throughout the operating cyCle and its maximum value exceeds twi
arithmetic mean value occurring during a representative period, then the power input is t
bximum value of the power input that is exceedéd for more than 10 % of the representati

riod if this value is greater than the arithmetic\mean value. Otherwise the power input is tak
the arithmetic mean value.

hex S.

e test is carried out at both theyupper and lower limits of the ranges for appliances mark
fh one or more rated voltage ranges, unless the marking of the rated power input is relat
the arithmetic mean valug'of the relevant voltage range, in which case the test is carried g
a voltage equal to the arithmetic mean value of that range.

pliance outlets aceessible to the user and socket-outlets accessible to the user that:

are incorporated in appliances connected to the supply mains; and

operateat-rated voltage

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

TE Guidance on the measurement of power input concerning a representative period is given in informatf

er

g

ce
he

D
S
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10.2

sh

all not deviate from the rated current by more than the deviation shown in Table 2.

Table 2 — Current deviation

Type of appliance Rated current Deviation
A
All appliances <0,2 +20 %
>0,2 and <1,0 10 %

If an appliance is marked with rated current, the current at normal operating temperature
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Heating appliances and >1,0 +5 % or 0,10 A
combined appliances (whichever is the
greater)
-10 %
Motor-operated >0,2 and <1,5 +20 %
appliances
>1,5 +15 % or 0,30 A
(whichever is the
greater)
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limits of the range for appliances marked with a rated voltage range having limits differing
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e deviation for motor-operated appliances applies for combined appliances if the curre
the motors is more than 50 % of the rated current. The permissible deviations apply for bg

bre than 10 % of the arithmetic mean value of the range.
case of doubt, the current of the motors may be measured separately.

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.

fhe current varies throughout the operating cycle andtitss maximum value exceeds twice
thmetic mean value occurring during a representative périod, then the current is the maximt
lue of the current that is exceeded for more than\10 % of the representative period if t

lue is greater than the arithmetic mean value. Othefwise the current is taken as the arithme
ban value.

TE Guidance on the measurement of current congerning a representative period is given in informative Annex

e test is carried out at both the uppér and lower limits of the ranges for appliances mark
{h one or more rated voltage ranges, unless the marking of the rated current is related
b arithmetic mean value of the relevant voltage range, in which case the test is carried out
oltage equal to the arithmetic’mean value of that range.

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

are incorporatedinsappliances connected to the supply mains; and

operate at rated voltage

b not loaded during the test; however, their contribution to the current is considered to be t
hrked odtlet load per appliance outlet or socket-outlet.
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Heating

11

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

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

11

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

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

Built-in appliances are installed in accordance with the instructions.
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Other heating appliances and other combined appliances are placed in a test corner as
follows:

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

walls as possible;

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

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

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

to occur, taking into account in the instructions.

Ot

Dull black-painted plywood approximately 20 mm thick is used for the test cOrner, the suppof
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lher motor-operated appliances are positioned as follows:

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

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

d for the installation of built-in appliances.

r appliances provided with an automatic cord reel, one-third of the_total length of the cord
reeled. The temperature rise of the cord sheath is determined.asynear as possible to the h
the reel and also between the two outermost layers of the cord on the reel.

r cord storage devices, other than automatic cord reels; which are intended to accommodg
b supply cord partially while the appliance is in operation, 50 cm of the cord is unwound. T]
mperature rise of the stored part of the cord is detefmined at the most unfavourable place|

hen there is a separate control unit, it is placed away from the appliances.

.3 Temperature rises, other than those of windings, are determined by means
brmocouples having a diameter not exceeding 0,3 mm positioned so that they have minimd
fect on the temperature of the part Under test.

ermocouples used for determiniing the temperature rise of the surface of walls, ceiling a
or of the test corner are .attached to the back of small blackened disks of copper or bras
mm in diameter and 1@m thick. The front of the disk is flush with the surface of the boar

ermocouples used:for determining the surface temperature of the ondol-mattress g
Idered to plates-of'copper or brass measuring 65 mm x 656 mm x 0,5 mm. The temperatun
b determinediin-at least four places.

far as_is possible, the appliance is positioned so that the thermocouples detect the highg
mperatures.
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tJs necessarvtodismantle the anpliance to nosition thermocouples. verify thatthe anplian
P4 =T r L 7 7 -

e

has been correctly reassembled. In case of doubt, remeasure the power input or input current
as appropriate.

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

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

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

Ry, - R

where

Af| is the temperature rise of the winding;
R{ is the resistance at the beginning of the test;

Rq is the resistance at the end of the test;

k | is equal to

e 225 for aluminium windings and copper/aluminium windiags with an aluminium contgnt
> 85 %,

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

e 234,5 for copper windings and copper/aluminitm windings with an copper contgnt
2 85 %;

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

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

NQTE 2 The resistance of windings at the end\of*the test can be determined by taking resistance measuremepts
as|soon as possible after switching off and thensat short intervals so that a curve of resistance against time can|be
plqtted for ascertaining the resistance at thetinstant of switching off.

)
Q

11.4 Heating appliances are“operated under normal operation and at 1,15 times rat
pqwer input.

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

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

11.7 Appliances are operated until steady conditions are established.

A Li +lot HN ] £ £l ol L £ ot HN £ £+l L ol d
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with a resistive load that gives the marked outlet load.

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

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

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

NOTE The duration of the test can consist of more than one cycle of operation.
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11.8 During the test, the temperature rises are monitored continuously and shall not exceed
the values shown in Table 3.

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

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

The surface temperature of the ondol-mattress shall not exceed 56 °C.

Table 3 — Maximum normal temperature rises

Part Temperature risgp

K

Windings 2, if the winding insulation according to IEC 60085 is:

—|class 105 (A) 75 (6%)
—|class 120 (E) 90 (80)
—|class 130 (B) 95 (8%)
—|class 155 (F) 115

—|class 180 (H) 140

—|class 200 (N) 160

—|class 220 (R) 180

—|class 250 210

Rins of appliance inlets:

—|for very hot conditions 130

—|for hot conditions 95

—|for cold conditions 45

Hins of appliances for insertion into so¢ket-outlets, pins of plug connectors inserted into 45
appliance outlets accessible to the user and plugs inserted into socket-outlets accessible

t¢ the user

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

(9]

Ambient of switches, thermostats and temperature limiters: °

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

includingzsupply cords:

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

— Wit temperature Tating (T Witere T exceeds 75—C =25
Cord sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Points where the insulation of wires can come into contact with parts of a terminal block or 50°

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

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

— when used as supplementary insulation or as reinforced insulation 40

— in other cases 50

Lampholders with T-marking 9

— B15 and B22 marked T1 140
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Part Temperature rise

K

— B15 and B22 marked T2 185

— other lampholders T-25

Lampholders without T-marking 9

— E14 and B15 110

— B22, E26 and E27 140

—|other lampholders and starter holders for fluorescent lamps 55

Material used as insulation, other than that specified for wires and windings: ©

impregnated or varnished textile, paper or press-board 70

laminates bonded with:

1 melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 (17%)
d urea-formaldehyde resin 65 (150)
—|printed circuit boards bonded with epoxy resin 120

moulding of:

1 phenol-formaldehyde with cellulose fillers 85 (17%)
1 phenol-formaldehyde with mineral fillers 100 (200)
1 melamine-formaldehyde 75 (150)
d urea-formaldehyde 65 (150)
—|polyester with glass reinforcement 110

—| silicone rubber 145
—|polytetrafluoroethylene 265

—|pure mica and tightly sintered ceramic material"whéen such materials are used as 400
sppplementary 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

1 other appliances 65

Quter surface of capacitors: "

—|with marking ofumaximum operating temperature (T): T-25

without marking of maximum operating temperature:

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

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

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

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

— of bare metal 30
— of coated metal” 34

— of porcelain or vitreous material 40
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Part Temperature rise
K
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50
— of wood 50

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

— of bare metal 35
—|of coated metal” 39
—|of porcelain or vitreous material 45
—|of rubber or of plastic having a thickness exceeding 0,4 mm' 60
—|of wood 65
Rarts in contact with oil having a flash-point of t °C t-50
NOTE 1 If other materials than those mentioned in the table are used, they are net to be subjected fo

—

émperatures in excess of their thermal capabilities as determined by ageing tests.

=

OTE 2 The values in the table are based on an ambient temperature not Mermally exceeding 25 °C b
Ccasionally reaching 35 °C. However, the temperature rise values specified aré based on 25 °C.

o

=

OTE 3 The temperature of the terminals of switches is measured if the switch is tested in accordance with
nprmative Annex H.

=

To allow for the fact that the average temperature of windings of universal motors, relays, solenoids and simila
components is usually above the temperature at the points on thé windings where thermocouples are place
the figures without parentheses apply when the resistancesméthod is used and those within parentheses app
when thermocouples are used. For windings of vibratorcoils and AC motors, the figures without parenthesg
apply in both cases.

B < -

The temperature rise limit of windings in transformersiand inductors mounted on printed circuit boards is equl
to the thermal class of the winding insulation reduced by 25 K provided the largest dimension of the windirlg
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 sufficientl{/enclosed to be considered airtight, the temperature rise limits mgy
be increased by 5 K.

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

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

© Q O

The temperature-tise limit does not apply to switches or controls tested in accordance with the condition
occurring in“the appliance.

(%)

¢| This linfit'may be exceeded if the instruction specified in 7.12.3 is supplied.

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

e L : e PSP n L ol e i e £
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There is no specific limit for thermoplastic material. However, the temperature rise has to be determined in
order that the tests of 30.1 can be carried out.

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

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

Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
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IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;
IEC 60245 Type 88 supply cords have a T rating of 70 °C;

IEC 60227 Types 52 and 53 supply cords have a T rating of 70 °C;
IEC 60227 Types 56 and 57 supply cords have a T rating of 90 °C;
IEC 62821 Types 101 and 101f supply cords have a T rating of 70 °C;
IEC 62821 Types 102 and 102f supply cords have a T rating of 70 °C.

The temperature rise limits of controls actuated by contact or proximity of a finger, with no movement of the

contact surface also includes all surfaces within 5 mm of such controls, regardless of their shape.

than 0,1 mm.

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

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

The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness legs
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battery-spéecified in the instructions.

.101 It shall be possible to operate the ondol-mattress withoutisk of heatstroke to t

mpliance is checked by the following test.

e appliance is operated under normal operation supplied as specified in 11.4. The contr
it or cord switch is adjusted to the highest setting recommended for continuous use.

hen steady conditions are established, but at./east 1 h after switching on the appliance, t

termined by means of a thermocouple attached to the centre of a plate of copper or bra
ving dimensions 300 mm x 300 mm x 0{6"mm.

e temperature shall not exceed 37.<C.

Charging of metal-ion-batteries

arging a battery that‘uses metal-ion chemistry under normal operation shall not cause a
Il to exceed its specified operating region for charging.

fh the charging system indicated in the instructions, at an ambient temperature
°C = 5C irrespective of the minimum and maximum ambient temperatures for charging t

If

rface temperature is measured. The temperature of the surface of the ondol-mattress|i

ol

ny

mpliance is echecked using a battery that has been fully discharged, by charging the battdry,

of
he

he manufacturer’s specified:

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

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

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

is

is

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).
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NOTE 1 The following are example results of such analysis:

The 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 current of a
single cell; or

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

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

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

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

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

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

|7

cell = Tmeas

for charging;
= | Teenn = Tmeas = (Tamb(test) = Tamb(min)), for the minimum recommmended ambient temperature

for charging.

+(Ta

S

mb(max) ~ Tamb(test)), for the maximum recommended’ambient temperatyre

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

Tmeas
where
T meas is the cell surface temperature measured during the test;
Teen is the cell surface temperature specified by the cell manufacturer;
Tamb(max) is the maximumy~@ambient temperature for charging specified by the
manufacturer;
T amb(min) is the minimum ambient temperature for charging specified by the
manufacturer;
Tamb(test) is the_ambient temperature of the test room during the test.

Fqar batteries where’the cells are configured in series, the test is repeated with the charge|in
onle battery delibéerately 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
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.
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13 Leakage current and electric strength at operating temperature

13.1

and its electric strength shall be adequate.

Compliance is checked by the tests of 13.2 and 13.3.

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

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

Heating appliances are operated at 1,15 times the rated power input.
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btor-operated appliances and combined appliances are supplied at 1,06 times’ rat
Itage.

ree-phase appliances, which according to the instructions for installation rare” also suital
r single-phase supply, are tested as single-phase appliances with the three circuits connect
parallel.

otective impedance and radio interference filters are disconnegted before carrying out t
51S.

bdification:

r testing the ondol-mattress, a sheet of metal foilapproximately 0,17 mm thick and of a si
cessary to cover the area of that part of the ondol-mattress incorporating the curre
rrying parts, is inserted between the ondol-mattress and the sheet of thermal insulation.

iformly distributed load of approximately 35 kg/m?Z is placed on the sheet of thermal insulati
e arrangement is shown in Figure 101

.2 The leakage current is measSured by means of the circuit described in Figure 4

nstruction, C may be replaced by a low impedance ammeter responding to the rat

frequency of the appliance.

TH

e leakage current issmeasured between any pole of the supply and:

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

metal foil‘having an area not exceeding 20 cm x 10 cm which is in contact with accessib
surfaces of insulating materials and metal parts not intended to be connected to protecti
earthy. for class 0 appliances, class Il appliances, class Il constructions and class
appliances.
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C 60990:2016. For class 0l appliances and class | appliances, except parts of class| Il
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The metal foil has the largest area possible on the surface under test without exceeding the
dimensions specified. If its area is smaller than the surface under test, it is moved to test all
parts of the surface. The heat dissipation of the appliance is not to be affected by the metal foil.

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

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

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

For three-phase with neutral (3N~) connected appliances, the measuring circuit is shown in the
following figures:
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— ifthey are class Il appliances or parts of class Il construction, Figure 3;
— ifthey are neither class Il appliances nor parts of class Il construction, Figure 4.

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

After the appliance has been operated for a duration as specified in 11.7, the leakage current
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 3,5 mA

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

Fgr combined appliances, the total leakage current ‘'may be within the limits specified for
heating appliances or motor-operated appliances;,\whichever is the greater, but the two limjts
arp not added.

If |the appliance incorporates capacitors and is provided with a single-pole switch, the
measurements are repeated with the switehtin the off position.

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

NQTE The test with the switch in the.off position is carried out to verify that capacitors connected behind a single-
pole switch do not cause an exeessive leakage current.

WHARNING - In order te_avoid an electric shock hazard, the appliance shall be supplied through
ar] isolating transformer or it shall be insulated from earth.

Modification:

The leakage current is measured between any pole of the supply and the sheet of metal foil.

The\leakage current for the ondol-mattress shall not exceed 1 mA/m?2 of the heating part wjth
a maximum of 2,5 mA.

13.3 The appliance is disconnected from the supply and the insulation is immediately
subjected to a voltage having a frequency of 50 Hz or 60 Hz for 1 min, in accordance with
IEC 61180.

The high-voltage source used for the test is to be capable of supplying a short circuit current I
between the output terminals after the output voltage has been adjusted to the appropriate test
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
B4gsic insulation 500 1000 1000 1,2U + 700
Sypplementary insulation 1250 1750 1,2U + 1 450
Re¢inforced insulation 2 500 3000 2,4U+ 2400

a8l For multi-phase appliances, the line to neutral or line to earth voltageyis used for rated voltage. The te
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.

NS

N@ breakdown shall occur during the test.
Glow discharges without a drop in voltage are neglected.

Table 5 — Characteristics of high-voltage sources

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

NOTE The currents are calculated on the basis of the short circuit and release

; “aan\ LA 40O N\LA " } bblo ) L
CHeTOIeS 0T 00U VT ana 700 v TeSPeTUVETYat the appPeTeNa- ot tne vortage 1anges:

Modification:

For the ondol-mattress, the test voltage is applied between live parts and the sheet of metal
foil.

14 Transient overvoltages

Appliances shall withstand the transient over-voltages to which they may be subjected.
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Compliance is checked by subjecting each clearance having a value less than those specified
in Table 16 to an impulse voltage test.

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

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

_~
Fablte-6—Impuise-test-voltage
Rated impulse voltage Impulse test voltage?®
v v
330 357
500 540
800 930
1500 1750
2 500 2920
4 000 4:920
6 000 7% 380
8 000 9 840
10 000 12 300
@ The impulse test voltages have been calculated using correction factors for
testing at locations situated at sea level. Itis considered that they are appropriate
for any location between sea level and. 500 m. If tests are carried out at other
locations, other correction factors shall be wused as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.

TRere shall be no flashover. Howéveér, flashover of functional insulation is allowed if the
adpliance complies with Clause 19 When the clearance is short-circuited.

18 Moisture resistance

18.1 The enclosuresefthe appliance shall provide the degree of protection against moisture|in

agcordance with the classification of the appliance.

Compliancejs‘checked as specified in 15.1.1 taking into account 15.1.2, the appliance not beihg
cdnnectedto-the supply mains.

The appliance shall then withstand the electric strength test of 16.3 and, after carefully wipipng
the eXternal enclosure to remove any surplus water, an inspection shall show that there is ho
trace of water on insulation which could result in a reduction of clearances or creepage
distances below the values specified in Clause 29. For appliances and parts of appliances with
pins for insertion into socket-outlets an inspection shall show that no water has entered the
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.
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IPX4 appliances are tested as described in Subclause 14.2.4a). The test as described in
subclause 14.2.4b) may be used for testing appliances that cannot be placed under the
oscillating tube;

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

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

18.1.2 Hand-held appliances are turned continuously through the most unfavourahle
pgsitions during the test.

Appliances with an automatic cord reel are tested to 15.1.1 with the supply cord-unreeled ahd
cailed in close proximity to the appliance under test so that the minimum diameter-of the coillis
34 cm. The coil is concentric and in a single layer positioned in such a way,that the appliange
arld the supply cord are subjected to water spray. After the test of 15.1n is completed, the
sypply 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 allowed|to
drpp to the floor from a height equal to the minimum height specified in the instructions befdre
bding coiled.

Built-in appliances are installed in accordance withdhe instructions.

Appliances normally used on the floor or table are“placed on a horizontal unperforated support
hqving a diameter of twice the oscillating tuberadius minus 15 cm.

Appliances normally fixed to a wall are mounted as in normal use in the centre of a woodpn
bdard having dimensions which are515cm £ 5 cm in excess of those of the orthogonal
prpjection of the appliance on the \board. The wooden board is placed at the centre of the
odcillating tube.

Appliances and parts of appliances with integral pins for insertion into socket-outlets are held
by the pins in the most unfavourable position during the test. They are not mounted in a socke¢t-
oltlet for the tests. They may be held by the pins using a laboratory clamp or similar device.

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

Far IPX4~appliances, the horizontal centre line of the appliance is aligned with the pivot axis|of
the oscillating tube. However, for appliances normally used on the floor or table, the movemgnt
is |limited to two times 90° from the vertical for a period of 5 min, the support being placed|at

theHevel-of the-pivet-axis-ofthe-eseillating-tube

T O

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

Appliances normally fixed to a ceiling are mounted underneath a horizontal unperforated
support that is constructed to prevent water spraying onto its top surface. The pivot axis of the
oscillating tube is located at the same level as the underside of the support and aligned centrally
with the appliance. The spray is directed upwards. For IPX4 appliances, the movement of the
tube is limited to two times 90° from the vertical for a period of 5 min.
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Appliances with type X attachment, except those having a specially prepared cord, are fitted
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified

in

Table 13.

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. However, if the instructions state that a part has to be removed for user maintenance

an

d 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

S|

illage does not affect their electrical insulation
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TH

€q
st

TH

Af
sh
cl

Afl
re

with the lightest permissible type of flexible cord of the smallest cross-sectional area specifi

mpliance is checked by the following test using a spillage solution comprising \wa
ntaining approximately 1 % NaCl and 0,6 % rinsing agent.

pliances with type X attachment, except those having a specially prepared‘c¢ord, are fitt

Table 13.

pliances incorporating an appliance inlet are tested with or without ah appropriate connec
position, whichever is most unfavourable.

e liquid container of the appliance is completely filledwith the solution and a further quant]
ual to 15 % of the capacity of the container or 0,2&l, whichever is the greater, is poured
badily over a period of 1 min.

quantity of the spillage solution correspohding to 1 I/m2 of the upper surface area of t
dol-mattress is poured uniformly over(the ondol-mattress at the rate of approximatg
‘min.

e spillage solution is allowed to soak into the ondol-mattress for a period of 30 min.

fer 30 min, the appliance shall then withstand the electric strength test of 16.3 and inspecti
all show that there is mno>trace of water on insulation that could result in a reduction
parances and creepage-distances below the values specified in Clause 29.

y commercially.available non-ionic rinsing agent may be used, but if there is any doubt w|
hards to the testresults, the rinsing agent shall have the following properties:
viscosity;d7 mPa s;
pH,2:2.(1 % in water);
and-its composition shall comprise the following substances

er
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e Plurafac @ LF 227111 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

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

15

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

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

following conditions.

AppHances L W aeet [ant
canditions for 24 h.

Cable entries, if any, are left open. If knock-outs are provided, one of them_is. opendd.
Detachable parts are removed and subjected, if necessary, to the humidity testwith the main
pdart.

The humidity test is carried out for 48 h in a humidity cabinet containing-air with a relative
hdmidity of (93 +3) %. The temperature of the air is maintained within,2/K of any convenignt
value t between 20 °C and 30 °C. Before being placed in the humidity'cabinet, the appliance|is

If
el
el

16

14.

bdg

Cq

Pr

TH

brpught to a temperature of t+g °C.

bctrical insulation may be tested separately, takingcinto account the conditions that t
betrical insulation is subjected to within the appliance.

e appliance shall then withstand the tests of Clause 16 in the humidity cabinet or in the rog

rts that may have been removed.

Leakage current and electric’strength

1 The leakage current of therappliance shall not be excessive and its electric strength sh
adequate.

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

e tests arelcarried out on the appliance at room temperature and not connected to the supf
hins.

16

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

it is not possible to place the whole appliance in theshtmidity cabinet, parts containihg

he

m

which the appliance was brought to the prescribed temperature after reassembly of those

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

metal foil having an area not exceeding 20 cm x 10 cm which is in contact with accessible
surfaces of insulating material and metal parts not intended to be connected to protective
earth, for class 0 appliances, class Il appliances, class Il constructions and class Il
appliances.

The test voltage is:

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

1,06 times rated voltage, divided by \/5 for three-phase appliances.
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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 lll 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 0,756 mA or 0,75 mA per kW rat
power input of the appliance With
maximum of 5 mA, whichever
higher

e values specified above are doubled if all controls have an off position ju all poles. Th
b also doubled if:

the appliance has no control other than a thermal cut-out; or

all thermostats, temperature limiters and energy regulators do'hot have an off positig
or

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

r combined appliances, the total leakage current ‘may be within the limits specified
ating appliances or motor-operated appliances;Whichever is the greater, but the two lim
e not added.

r measuring the leakage current, a low impedance ammeter capable of measuring the tr
IS value of current may be used.

sheet of metal foil, approximately. Q71" mm thick and of a size necessary to cover the area
ht part of the ondol-mattress incorporating the current-carrying parts, is inserted betwe
b ondol-mattress and the sheet of thermal insulation. A uniformly distributed load
proximately 35 kg/m? is placed on the top sheet of thermal insulation.

e leakage current for the heating part shall not exceed 2,5 mA.

3 Immediately \after the test of 16.2, the insulation is subjected to a voltage having
quency of 50 Hz or 60 Hz for 1 min in accordance with IEC 61180. The values of the tg
itage for different types of insulation are given in Table 7.

tcessible parts of insulating material are covered with metal foil. Care is to be taken that t
btal foil is placed so that no flashover occurs at the edges of the insulation.
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After the ondol-mattress is covered with metal foil, it is tested with the voltage applied between
live parts and the sheet of metal foil.
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Table 7 — Test voltages

Test voltage
%
Insulation -
Rated voltage 2 Working voltage (U)
SELV <150 V >150 V and <250 VP >250 V
Basic insulation ¢ 500 1250 1250 1,2 U + 950
Supplementary insulation °© - 1250 1750 1,2U + 1450
Reinforced insulation - 2 500 3000 2,4 U+ 2400

a

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

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

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

~
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Ddring the test care shall be taken to avoid overstressing
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test voltage is applied between accessible metal parts ang” the supply cord which
apped with metal foil at the point where the supply cord (s Jocated in an inlet bushing a
bere, for appliances having a type X attachment, the supply cord is located in a cord gug
a cord anchorage with their clamping screws, if anyyxbeing tightened to two-thirds of t

pliances and 1 750 V for class Il appliances.

the components of electronic circuits;

the basic insulation or the supplementary insulation when applying the voltage
reinforced insulation in class ll'\constructions incorporating both reinforced insulati
and double insulation.

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

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

TE 3 If practicahble;insulating linings can be tested separately.

breakdown~shall occur during the test.

ow diSctharges without a drop in voltage are neglected.

‘que specified in Table 14. The test voltage is 1 250"V for class 0 appliances and clas$

~

()

<

17

Overload protection of transformers and associated circuits

(0]

Appliances incorporating circuits supplied from a transformer shall be constructed so that in the
event of short circuits which are likely to occur in normal use, excessive temperatures do not

(0]¥

cur in the transformer or in the circuits associated with the transformer.

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

Compliance is checked by applying the most unfavourable short circuit or overload which is
likely to occur in normal use, the appliance being supplied with 1,06 times or 0,94 times rated
voltage, whichever is the more unfavourable. Basic insulation is not short circuited.
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The temperature rise of the insulation of the conductors of safety extra-low voltage circuits
shall not exceed the relevant value specified in Table 3 by more than 15 K.

The temperature of windings shall not exceed the values specified in Table 8. However, these
limits do not apply to fail-safe transformers complying with Subclause 15.5 of IEC 61558-1:2017.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

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

Electronic circuits shall be designed and applied so that a fault condition will not render the
agpliance 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
ingorporating PTC heating elements are subjected.te’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, s
afplicable.

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
tept of 19.16.

Appliances incorporating batteries that are rechargeable and use metal-ion chemistries gre
subjected to the test of 19.17.

Unless atherwise specified, the tests are continued until a non-self-resetting thermal cut-dut
ofderates or until steady conditions are established. If a heating element or an intentionally

w D2 bhecome nermanen opnen a¥a he rele =) one ed—on hd

sample. That same part on the second sample shall also become permanently open-circuited
in the second test, unless a non-self-resetting thermal cut-out operates or steady conditions
are established.

NOTE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the appliance,
can be used to provide the necessary protection. The protective device in the fixed wiring does not provide the
necessary protection.

Unless otherwise specified, only one abnormal condition is simulated at any one time.

If more than one of the tests are applicable to the same appliance, these tests are carried out
consecutively after the appliance has cooled down to room temperature.
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For combined appliances, the tests are carried out with motors and heating elements
operating simultaneously under normal operation, the appropriate tests being applied one at
a time to each motor and heating element.

When it is stated that a control is short-circuited, it may be rendered inoperative instead. If the
control performs more than one function, only that aspect of the control under consideration is
rendered inoperative. Other functions of the control may continue to operate normally.

Unless otherwise specified, compliance with the tests of this clause is checked as described in
19.13

Meodification:
Instead of the tests specified, the following applies.
The appliance is subjected to the tests of 19.101 and 19.102.

The appliances incorporating electronic circuits are also subjected to the'tests of 19.11, 19.{12
and 19.14.

The appliance is supplied with a voltage

— | between 0,9 times and 1,1 times the rated voltage, for.controlled appliances;

— | resulting in a power input between 0,85 times and 1)24 times the rated power input, for
other appliances.

19.2 Appliances with heating elements are tested under the conditions specified in Clause |11
byt with restricted heat dissipation. The supply voltage, determined prior to the test, is that
reuired to provide a power input of 0,85 times rated power input under normal operatipn
when the power input has stabilized. This_voltage is maintained throughout the test.

D

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

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

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

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

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

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

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.

The test is not carried out on appliances:

— intended to be permanently connected to fixed wiring;
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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

co

nditions with regard to power input and temperature are established.
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erated until steady conditions are re-established. The voltage is then increased in-simi
bps until 1,5 times working voltage is reached, or until the PTC heating element rdpture
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 lo
torque;
locking moving parts of other appliances.

an appliance has more than one motor, the test is carried out'for each motor separately.

pliances incorporating motors and having capacitors in.the circuit of an auxiliary winding, @
erated with the rotor locked, the capacitors being open-circuited one at a time. The test
beated with the capacitors short-circuited one at a-time, unless they are of class S2 or S3
C 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

TE 1 This test is carried out with the rotor locked Since some motors can start thus giving rise to inconsist
ults.

r each of the tests, appliances provided with a timer or programmer are supplied at rat
Itage for a period equal to the maXimum period allowed by the timer or programmer. If t
ner or programmer is an electronic type that operates to ensure compliance with the td
fore the maximum period underthe conditions of Clause 11 is reached, it is considered to
protective electronic circuit as well as a control that operates under the conditions
ause 11.

her appliances aresstipplied at rated voltage for a period:

of 30 s for
o hand-held appliances;
e appliances that have to be kept switched on by hand or foot; and

o, \appliances that are continuously loaded by hand.

e working voltage of the PTC heating element is increased by 5 % and the appliance|i
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af’A min for other ;a,n’nli;mr‘pe that are n,m:\r;:fnd 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
A JHI’I’GI!VUO U'JUI atcd Llll:l‘l‘ otcady
cgnditions are established
—| ifimpedance protected 150 165 175 190 210 230 250 280
—| if protected by a protective device
* during the first hour, maximum 200 215 225 240 260 280 300 330
value
» after the first hour, maximum value 175 190 200 215 235 258 275 305
« after the first hour, arithmetic 150 165 175 190 210 230 250 280
average
19.8 One phase of appliances incorporating multi-phase- motors is disconnected. The
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Ddring the test, the winding temperature shall not exceed:

19.9 A running overload test is carried out ongsappliances incorporating motors that dre

pliance is then operated under normal operation and/supplied at rated voltage for the
riod specified in 19.7.

ended to be remotely or automatically controlled or liable to be operated continuously.

btor-operated appliances and combined appliances for which Subclause 30.2.3 |is
plicable and that use overload protective devices relying on electronic circuits to protect
b motor windings, other than those\ that sense winding temperatures directly, are also
bjected to the running overload test:

e appliance is operated under.normal operation and supplied at rated voltage until steady
nditions are established. The load is then increased so that the current through the motor
ndings is raised by 10/%.and the appliance is operated again until steady conditions dre
tablished, the supply. voltage being maintained at its original value. The load is again
creased and the testis repeated until the protective device operates or the motor stalls.

140 °C, forclass 105 (A) winding insulation;
155 °C;-for class 120 (E) winding insulation;
165.2C, for class 130 (B) winding insulation;

180 °f" for class 155 ‘/F) |A/inding inelll::finn;

200 °C, for class 180 (H) winding insulation;
220 °C, for class 200 (N) winding insulation;
240 °C, for class 220 (R) winding insulation;

270 °C, for class 250 winding insulation.

NOTE |If the load cannot be increased in appropriate steps, the motor can be removed from the appliance and tested
separately.

19.10 Appliances incorporating series motors are operated with the lowest possible load and
supplied at 1,3 times rated voltage for 1 min.

During the test, parts shall not be ejected from the appliance.
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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 /nterrupt/on of operation due to a supply voltage dip WI// not result in a
ha ) )
mamta/n the programmab/e component supply voltage dur/ng mains supply voltage d/,c s,
interruptions and variations.

Appliances having a device with an off position obtained by electronic disconnéction, on a
dgvice that can place the appliance in a stand-by mode, are subjected to the tests)of 19.11.4.

NQTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electromnic
circuits, reference can be made to informative Annex Q. It should be realized that in,the Parts 2 there can [be
adflitional or alternative abnormal operation tests specified; these are not shown jn the flow chart. For corrgct
application of this standard, the normative text takes precedence over the guidance-given in informative Annex Q.

If the safety of the appliance under any of the fault conditions depénds on the operation of 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 specifi
in| Table 8. However, these limits do not apply te fdil-safe transformers complying wj
Sybclause 15.5 of IEC 61558-1:2017. The appliance~shall comply with the conditions specifi
in] 19.13. Any current flowing through protective”impedance shall not exceed the limjts
sdecified in 8.1.4.

=
Q T Q

D

NQTE 3 Unless it is necessary to replace components after any of the tests, the electric strength test required|by
19|13 need only be carried out after the final test on*the electronic circuit.

If 8 conductor of a printed circuit board becomes open-circuited, the appliance is considered|to
hdve withstood the particular test, provided both of the following conditions are met:

— | the base material of the_ printed circuit board withstands the test of normative Annex E;
— | any loosened conductondoes not reduce clearances or creepage distances between liye
parts and accessible metal parts below the values specified in Clause 29.

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

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

— | proteetion against electric shock, fire hazard, mechanical hazard or dangeroys
malfunction of other parts of the appliance does not rely on the correct functioning of the
ele’ctronic circuit.

An example of a low-power circuit is shown in Figure 6 and is determined as follows.

The appliance is supplied at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resistor
reaches a maximum. Points closest to the supply source at which the maximum power delivered
to this resistor does not exceed 15 W at the end of 5 s are called low-power points. The part of
the circuit farther from the supply source than a low-power point is considered to be a low-
power circuit.
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The measurements shall be made from only one pole of the supply source, preferably the one
that gives the fewest low-power points. The power consumed by the variable resistor shall be
measured by a wattmeter.

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

19.11.2 The following fault conditions are considered and, if necessary, applied one at a time,
consequential faults being taken into consideration:

a)| short circuit of functional insulation if clearances or creepage distances are less than
the values specified in Clause 29;

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

c)| short circuit of capacitors, unless they comply with IEC 60384-14:20137 includiphg
IEC 60384-14:2013/AMD1:2016;

d)| short circuit of any two terminals of an electronic component, other than an integrat
circuit. This fault condition is not applied between the two circuits of an optocoupler;

()
Q

e)| failure of triacs in the diode mode;

f) | failure of microprocessors and integrated circuits except companents such as thyristors aphd
triacs. All possible output signals are considered for faults aecurring within the component.
If it can be shown that a particular output signal is unlikely to occur, then the relevant faplt
is not considered;

g)| failure of an electronic power switching device in acpartial turn-on mode with loss of ggte
(base) control.

NQTE 1 This mode can be simulated by disconnecting the“€lectronic power switching device gate (base) termipal
ang connecting an external adjustable power supply between the gate (base) terminal and the source (emitter)
terminal of the electronic power switching device. Thepewer supply is then varied so as to achieve a current that
wil] not damage the electronic power switching devicezbut will give the most onerous conditions of test.

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

Fgult condition f) is applied to encapsulated and similar components if the circuit cannot be
agsessed by other methods.

Pasitive temperature coefficient resistors are not short-circuited if they are used within the
manufacturer's specification. However, PTC-S thermistors are short-circuited unless they
camply with IEC 60/438-1.

Inladdition, each ‘low-power circuit is short-circuited by connecting the low-power point to the
pdle of the supply source from which the measurements were made.

Any cardprovided between a battery-operated appliance that consumes more than 15 W ahd
the. defachable power supply part shall be short-circuited at the point along its length likely

to nendiion tha panct advapran affantc
ProtoCcCtTrCTTToSTat v CToC—CTTCUToT

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 be
recognized by the user, for example, a change in temperature;

— as specified in 19.7, if the fault can be recognized by the user, for example, when the motor
of a kitchen machine stops;

— until steady conditions are established, for circuits continuously connected to the supply
mains, for example, stand-by circuits.
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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

co

mpliance 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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corporated, then the appliance is further tested as follows.

r appliances for continuous operation the appliance is operated until steady eonditions g
ached. Then the relevant test of Clause 19 is repeated.

her appliances are operated for one cycle of operation. Then the relevant test of Clause
repeated.

mpliance is checked as specified in 19.13.

.11.4 Appliances having a device with an off position obtained by electronic disconnectid
a 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 appliancecstipplied at rated voltage, the devi
ing set in the off position or in the stand-by mode:

19.11.4.7. The tests are carried out after<the protective electronic circuit has operat
ring the relevant tests of Clause 19 excépt 19.2, 19.6 and 19.11.3. However, the tests

bctromagnetic phenomena are not applied to protective electronic circuits that operg
ring the test of 19.7 in appliances that are used while attended.

e tests are carried out with surge protective devices disconnected, unless they incorpors
ark gaps.

fhe appliance has several modes of operation, the tests are carried out with the applian
erating in each mode, if necessary.

TE Appliances incorporating electronic controls complying with the IEC 60730 series of standards are
bmpt from the tests.

.11.4.1 (The appliance is subjected to electrostatic discharges in accordance w
C 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and t
bcharges having a negative polarity are applied at each preselected point.

the appliance is able to operate after the fault in the protective electronic circuit|i

pliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.

19

n,
to

ed
for
te

19.11.4.2 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 Q being used.

Earthed heating elements in class I appliances are disconnected during this test.

NQTE |If a feedback system depends on inputs related to a disconnected heating element, an artificial network dan
be|needed.

Far appliances having surge arresters incorporating spark gaps, the test iS\repeated at a leyel
that is 95 % of the flashover voltage.

19.11.4.5 The appliance is subjected to injected currents in aceerdance with IEC 61000-416,

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

19.11.4.6 fFor appliances having a rated current not exceeding 16 A, the appliance |is
subjected to the class 3 voltage dips and interriptions in accordance with IEC 61000-4-11:20230.
The values specified in Table 1 and Table 2 of IEC 61000-4-11:2020 are applied at zgro
crpssing of the supply voltage.

Far appliances having a rated current exceeding 16 A, the appliance is subjected to the clalss
3 | voltage dips and interruptions in accordance with |IEC 61000-4-34:2005 includipg
/ 671000-4-34:2005/AMD1:2009. The values specified in Table 1 and Table 2 |of
IEIC 61000-4-34:2005 including IEC 61000-4-34:2005/AMD1:2009 are applied at zero crossipg

19.11.4.7 The appliance is subjected to mains signals in accordance wijth
IEIC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 apd
/ 61000-4-13:2002/AMD2:2015, Table 11 with test level class 2 using the frequency steps

iqn.
ce
edfo
operate, Wh/chever occurs f/rst Th/s va/ue 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 fusetlinks;
e for the relevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

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

NQTE 1 The verification whether the fuse-link acts as a protective device is based on thé fusing characteristjcs
specified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuse-
link.

NQTE 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.
19.13 During the tests, the appliance shall not emit flames,”molten metal, or poisonous |or

ighitable gas in hazardous amounts and temperature rises“shall not exceed the values shoyn
in|Table 9.

Affer the tests, and when the appliance has ceoled to approximately room temperature,
campliance with Clause 8 shall not be impaired-and the appliance shall comply with 20.2 if it
can still be operated.

Table 9 — Maximum abnormal temperature rise

Part Temperature rise
K

Wooden supports, walls, ceiling.and floor of the test corner and wooden 150
cpbinets @
Insulation of the supply cord ? without T marking, or with T marking up to 150
7P °C
Ifsulation of the supply cord @ with T marking above 75 °C T+75
Supplementary insulation and reinforced insulation other than thermoplastic 1,6 times the relevant valug
materials © specified in Table 3

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

b There is no specific limit for supplementary insulation and reinforced insulation of thermoplastic materid|.
However, the temperature rise has to be determined so that the test of 30.1 can be carried out.

When the insulation, other than that of class Ill appliances or class Ill constructions that do
not contain live parts, has cooled down to approximately room temperature, it shall withstand
the electric strength test of 16.3, the test voltage, however, being as specified in Table 4.

The humidity treatment of 15.3 is not applied before this electric strength test.

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
mare 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 mede; shdll:

— | not become operational; or

— | if they become operational, not result in a dangerous malfunction during er after the tegts
of 19.11.4.

NQTE Unintended operation that could impair safety can result from careless use of appliances, such as:
— | storage of small appliances while connected to the supply;
— | placing flammable material on working surfaces of heating appliances; or

— | placing objects in areas near motorized appliances that are not expected,to start.

Inlan appliance containing lids or doors that are controlled by one or more interlocks, one|of
the interlocks may be released provided that both of the-following conditions are fulfilled:

.

— | the lid or door does not move automatically)te’ an open position when the interlock|is

released;

— | the appliance will not restart after the cyclein which the interlock was released.

The temperature of the surface of the ondol-mattress shall not exceed 80 °C.

19.14 Appliances are operated under the conditions of Clause 11. Any contactor or relpy
cantact that operates under thes¢onditions of Clause 11 is short-circuited.

If & relay or contactor with-more than one contact is used, all contacts are short-circuited at the
sdme time.

Any relay or contactor which operates only in order to ensure that the appliance is energized
fof normal use and’'that does not otherwise operate in normal use is not short-circuited.

If more thanyone relay or contactor operates in Clause 11, each such relay or contactor is sholrt-
cifcuited-in turn.

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

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

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

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

19.17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry, the
charging system and battery are checked by the following tests.
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The battery system is operated as specified in the appliance manufacturer’s instructions under
the abnormal conditions listed below in a) to d). Each test is conducted until the test sample
returns to room temperature, for at least 7 h or until twice the normal charge period has
elapsed, whichever is longer.

a) the state of the battery is as follows:

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

- inale coll el onl . ont hall be fully discl [

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

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

d)| With a battery that is fully charged connected to the charging'system, a short circuit|is
introduced to the charging system across a component or between adjacent printed circyit
tracks at a location expected to produce the most unfavourable results to evaluate the effect
of back-feed from the battery. In addition, for a charging'system with a cord that connegts
to the battery, the short circuit shall be introduced at‘the point likely to produce the magst
adverse effects. The resistance of the short circuit shall not exceed 10 mQ.

N¢ explosion or ignition of the battery shall occur.dubing or after the test. However, venting|of
the cells is permitted provided that they have nat vented by any means other than through their
vents.

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

Tq determine if recharging is_permanently disabled, the battery shall be discharged |to
apgproximately 50 % of being fully charged, by using the battery-operated appliance testpd
(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
28 % of the nominal capacity has been delivered, whichever occurs first.

19.101 Appliances are operated under normal operation except that the sheet of thermal
insulation coyvers only part of the ondol-mattress. The test is carried out eight times, the
bdundary of\the area covered being in turn parallel to each of the sides and to the diagonals|of
the ondol-mattress as shown in Figure 102.

19.102 Appliances are operated under the conditions specified in Clause 11. Any control that
limits the temperature during the test of Clause 11 is short-circuited.

19.103 Ondol-mattresses shall be constructed so that failure of a component, other than
heating elements or internal wiring, does not give rise to a temperature which could be
hazardous to the human body.

Compliance is checked by carrying out the test of 11.101 but simulating failure of components
which might reasonably be expected to occur in normal use. During the test, the temperature
of the surface of the ondol-mattress shall not exceed 56 °C.

Appliances can have one overshoot of up to 85 °C provided that when the temperature exceeds
56 °C a non-self-resetting thermal cut-out operates.
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20 Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intended to be
used on a surface such as the floor or a table, shall have adequate stability.

Compliance is checked by the following test, appliances incorporating an appliance inlet being
fitted with an appropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in any normal position of use on a
plame-inctimed oo f4-0°to-the—tor 4 ’ et he-metmedolame
in|the most unfavourable position. However, if part of an appliance comes into contact with\the
hdrizontal supporting surface when the appliance is tilted through an angle of 10°, the appliange
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 rollefs
castors or feet. In this case, castors or wheels may be blocked to prevent\the appliance fram
rolling.

Appliances provided with doors are tested with the doors open or closed, whichever is the mdre
uniffavourable.

)
Q

Appliances intended to be filled with liquid by the user in normal use are tested empty or fill
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 increaspd
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.

Ddring this test, temperature rises shall not exceed the values shown in Table 9.
The test is only applied to control units intended to be placed on a surface.

20.2 Moving parts of appliances shall, as far as is compatible with the use and working of the
agpliance, be positioned or enclosed to provide adequate protection against personal injury|in
ndrmal use. This requirement does not apply to parts of an appliance that necessarily have|to
bg exposed to allew the appliance to perform its working function.

NQTE 1 Examples of parts of appliances necessarily exposed to perform the working function include the neegd
of p sewing\machine, rotating brushes of vacuum cleaner and the blade of an electrical knife.

e

Priotective enclosures, guards and similar parts shall be non-detachable parts and shall haye
adequiate mechanical strength However enclosures that can be opened by overriding an
interlock by applying the test probe are considered to be detachable parts.

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

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

Compliance is checked by:

— inspection;
— the test of 21.1;
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applying a force not exceeding 5 N by means of a test probe that is similar to test probe

B

of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the non-

circular face; and

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

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

For appliances provided with movable devices such as those intended for varying the tension

of

belts, the test with the test probe is carried out with these devices adjusted to the m

st
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Control units intended to be placed on a surface are alsq subjected to the test of 21.101.
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favourable position within their range of adjustment. If necessary, belts are removed.
shall not be possible to touch dangerous moving parts with the test probes.

addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied) wherever tq
bbe 18 is used and with the same test conditions used for test probe 18.

Mechanical strength

.1 Appliances shall have adequate mechanical strength and\.be constructed to withsta
ch rough handling that may be expected in normal use.

mpliance is checked by applying blows to thefappliance in accordance with test Ehb
C 60068-2-75, the spring hammer test.

e appliance is rigidly supported and three blows, having an impact energy of 0,5 J, 3
plied to every point of the enclosure that'is likely to be weak.

hecessary, the blows are also applied to handles, levers, knobs and similar parts and to sign
mps and their covers but only ifi¢the lamps or covers protrude from the enclosure by more th
mm or if their surface area.exceeds 4 cm2. Lamps within the appliance and their covers 3
ly tested if they are likelyfo’be damaged in normal use.

hen applying the rélease cone to the guard of a visibly glowing heating element, t
mmer head passing through the guard shall not strike the heating element.

r appliances\and parts of appliances having pins for insertion into mains socket-outle
mpliancejfiss<checked by subjecting the part of the appliance incorporating the pins to the te
pe fall repeated, procedure 2, of IEC 60068-2-31.

st

of

fs’
I8

TH

erdumber of falls is:

100, if the mass of the part does not exceed 250 g;
50, if the mass of the part exceeds 250 g.

The height of the falls is 500 mm.

After the tests, the appliance shall show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doubt,
supplementary insulation and reinforced insulation are subjected to the electric strength
test of 16.3.
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Damage to the finish, small dents that do not reduce clearances or creepage distances below
the values specified in Clause 29, and small chips that do not adversely affect protection against
access to live parts or moisture, are ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

If there is doubt as to whether a defect has occurred by the application of the preceding blows
or the previous tests, this defect is neglected and the group of three blows is applied to the
same place on a new sample which shall then withstand the test

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and, similar
materials are ignored.

21.2 Accessible parts of solid insulation shall have sufficient strength to prevent penetratipn
byl sharp implements.

Compliance is checked by subjecting the insulation to the following test,unless the thicknelss
of| supplementary insulation is at least 1 mm and that of reinforcéd insulation is at legst
2 fnm.

TRHe insulation is raised to the temperature measured during the test of Clause 11. The surfare
of|the insulation is then scratched by means of a hardened'steel pin, the end of which has the
form of a cone with an angle of 40°. Its tip is rounded with.a radius of 0,25 mm + 0,02 mm. The
pip is held at any angle from 80° to 85° to the horizehtal and loaded so that the force exertpd
along its axis is 10 N + 0,5 N. The scratches are miade by drawing the pin along the surface|of
the insulation at a speed of approximately 20 mm/s. Two parallel scratches are made. They dre
spaced sufficiently apart so that they are not\affected by each other, their length coveripng
agproximately 25 % of the length of the insulation. Two similar scratches are made at 90°|to
the first pair without crossing them.

The test fingernail of Figure 7 is. then applied to the scratched surface with a force |of
adproximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the’electric strength test of 16.3.

The hardened steel pin (isythen applied perpendicularly with a force of 30 N + 0,5 N to gan
unscratched part of the surface. The insulation shall then withstand the electric strength test|of
16.3 with the pin stillfapplied and used as one of the electrodes.

21.3 Appliances. with pins for insertion into socket-outlets where the plug part is capable |of
rojation shall.be provided with a mechanical stop to prevent rotation beyond which stress|to
elg¢ctrical ¢onnections and internal wiring may occur. The mechanical stop shall have adequgte
mechanical strength and be constructed to withstand such rough handling that may be expectgd
inlnormal use.

Compliance is checked by inspection and by the following test.

The part relying upon the mechanical stop shall be rotated as intended until the mechanical
stop prevents further rotation. A torque of 2 Nm is then applied for 1 min in an attempt to
override the mechanical stop. The part relying upon the mechanical stop shall not rotate.

The test shall be repeated in the opposite direction of rotation.

21.101 The control unitis dropped from a height of 40 mm onto a rigidly mounted steel plate
having a thickness of at least 15 mm and a mass of at least 15 kg. It is dropped so that it lands
on its base, the test being carried out 100 times.
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A sandbag with the weight of 80 kg and a square bottom with a length of 300 mm on each side
is placed on the control unit for 1 min.

The control unit is then dropped three times from a height 500 mm onto a hardwood floor by
pulling it from a horizontal support by means of its cord so that it falls freely.

After the test, the control unit shall not be damaged to such an extent that compliance with
this standard is impaired. If the control unit still operates, the appliance shall withstand the
tests of Clause 11.

22 Construction

22.1 |If the appliance is marked with the first numeral of the IP system or any of the'additional
lefters of the IP system, the relevant requirements of IEC 60529:1989" includipg
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled-

Compliance is checked by the relevant tests.

22.2 For stationary appliances, means shall be provided to ensure disconnection from the
supply mains. Such means shall be one of the following:

— | a supply cord fitted with a plug;

— | a switch providing all-pole disconnection and complying with 24.3;

— | a statement in the instructions that a disconnection incorporated in the fixed wiring is to pe
provided;

— | an appliance inlet.

Sipgle-pole switches and single-pole protective devices that disconnect heating elements frgm
the supply mains in single-phase, permanently connected class 0l appliances and class |
afgpliances shall be connected to the line conductor.

Caompliance is checked by inspection.

22.3 Appliances with pinsfor insertion into socket-outlets shall not impose undue strain pn
these socket-outlets. Thevmeans for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance into a socket-outlet. The sockegt-
outlet has a hetizontal pivot at a distance of 8 mm behind the engagement face of the socke¢t-
odtlet and ihthe plane of the contact apertures.

THe torque that has to be applied to maintain the engagement face of the socket-outlet in the
vertical plane shall not exceed 0,25 Nm. The torque to keep the socket-outlet itself in the vertig¢al
plame s ot inctuded T this vatue:

A new sample of the appliance is firmly held so that the retention of the pins is not affected.
The appliance is placed in a heating cabinet for 1 h at a temperature of 70 °C + 2 °C. The
appliance is then removed from the heating cabinet and a pull force of 50 N is immediately
applied for 1 min to each pin along their longitudinal axes.

When the appliance has cooled down to room temperature, the pins shall not have been
displaced by more than 1 mm.

Each pin is then subjected in turn to a torque of 0,4 Nm, which is applied for 1 min in each
direction. The pins shall not rotate unless rotation does not impair compliance with this standard.
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22.4 Appliances for heating liquids and appliances causing undue vibration shall not be
provided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22.5 Appliances intended to be connected to the supply mains by means of a plug or pins for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
there is no risk of electric shock from charged capacitors that result in a capacitance equal to
or greater than 0,1 yF across any two pins.

Caompliance is checked by the following test.

The appliance is supplied at rated voltage. Any switch is then placed in the off position apd
the appliance is disconnected from the supply mains at the instant of voltage peak-~One secohd
after disconnection, the voltage between the pins of the plug is measured with|an instrumegnt
hgving an input impedance of not less than 100 MQ in parallel with an input capacitance not
exXceeding 25 pF.

The voltage shall not exceed 34 V.

If pompliance relies on the operation of an electronic circuit, the electromagnetic phenomepa
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time )to the appliance. The test for
measuring the voltage between the pins of the plug is then<tepeated three times and for each
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that theirglectrical insulation cannot be affected py
water that could condense on cold surfaces or by liquid that could leak from containers, hosgs,
cduplings and similar parts of the appliance¢.The electrical insulation of class Il appliancgs
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.

Compliance is checked by inspection and, in case of doubt, by the following test.

Dnops of coloured water solution(are applied by a syringe to parts inside the appliance where
leakage of a liquid could occun.and affect electrical insulation. The appliance is in operation|or
at|rest, whichever is the meresunfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulatipn
that could result in@vreduction of creepage distances below the values specified in 29.2.

22.7 Applianeces containing liquid or gases in normal use or having steam-producing devices
shiall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

22.8 For appliances having compartments to which access can be gained without the aid of a
tool and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

22.9 Appliances shall be constructed so that parts such as insulation, internal wiring, windings,
commutators and slip rings are not exposed to oil, grease or similar substances, unless the
substance has adequate insulating properties so that compliance with this standard is not
impaired.

Compliance is checked by inspection and by the tests of this standard.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 80 - IEC 60335-2-111:2024 EXV © |EC 2024

22.10 It shall not be possible to reset voltage-maintained non-self-resetting thermal cut-outs
by the operation of an automatic switching device incorporated within the appliance. This
requirement is only applicable if a non-self-resetting thermal cut-out is required by this
standard and a voltage maintained non-self-resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Non-self-resetting thermal motor protectors shall have a trip-free action unless they are
voltage maintained.

NJTE Z  Trip-free is an automatic action that is independent of manipulation or position of the actuating membef.

1%
=

Rgset buttons of non-self-resetting controls shall be located or protected so thafith
agcidental resetting is unlikely to occur if this could result in a hazard.

NQTE 3 For example, this requirement precludes the location of reset buttons on the back of an}appliance, which
cotld result in them being reset by pushing the appliance against a wall.

Caompliance is checked by inspection.

22.11 Non-detachable parts that protect against access to live parts) moisture or contact w|th
moving parts shall be fixed in a reliable manner and withstand thé mechanical stress occurripg
dyring normal use. Snap-in devices used for fixing such partsshall have an obvious lockgd
pdsition. The fixing properties of snap-in devices used in parts that are likely to be removged
during installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembled aphd
agsembled 10 times before the test is carried*out.

NQTE Servicing includes replacement of the supply cord, except in appliances with a Type Z attachment.

The test is carried out at room temperature. However, if compliance may be affected by the
tefnperature of the appliance, thectest is also carried out immediately after it has been operated
urlder the conditions specified in*Clause 11.

The test is applied to all parts that are likely to be detachable whether or not they are fixed py
sarews, rivets or similar parts.

A force is applied without jerks for 10 s in the most unfavourable direction to parts likely to pe
weak. The forceNs as follows:

— | push farce, 50 N;

— | pull force:

o.v jf the shape of the part is such that the fingertips cannot easily slip off, 50 N;

e fthe projection of the part that is gripped is less than 10 mm in the direction of removal,
30 N.

The push force is applied by test probe 11 of IEC 61032.

The pull force is applied by a suitable means, such as a suction cup, so that the test results are
not affected. While the force is being applied, the test fingernail of Figure 7 is inserted in any
aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 10 N
but is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, the pull force is not applied but the
test fingernail is inserted in any aperture or joint with a force of 10 N and is then pulled for 10 s
by means of the loop with a force of 30 N in the direction of removal.
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If the part is likely to be twisted, the following torque is applied at the same time as the pull or
push force:

— 2 Nm, for major dimensions up to 50 mm;

— 4 Nm, for major dimensions over 50 mm.

This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50 %.

Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall benfixed in a
reliable manner so that they will not work loose in normal use if loosening could|result in a
hazard, including a choking hazard. If these parts are used to indicate the positipn’ of switches
or|similar components, it shall not be possible to remove or fix them incorrectly if this coyld
result in a hazard. The requirement concerning the choking hazard does not.apply to appliances
infended for commercial use.

Segaling compound and similar materials, other than self-hardeningxesins, shall not be used|to
prevent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part py
adplying an axial force of:

— | 15 N, if an axial pull is unlikely to be applied in mormal use;
— | 30 N, if an axial pull is likely to be applied in.nérmal use.

The force is applied for 1 min.

If the part is removed and can be contained within the small parts cylinder in Figure 13, fts
lopsening is considered to result in a‘Choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, contgct
is unlikely between the operator's hand and parts having a temperature rise exceeding the vallie
specified in Table 3 for handles which are held for short periods only in normal use.

Compliance is checked by inspection and, if necessary, by determining the temperature rise

22.14 Appliances: shall have no ragged or sharp edges, other than those necessary for the
fupctioning 6f-the appliance, which could create a hazard for the user in normal use or duripg
uger maintenance.

Pqginted ends of self-tapping screws or other fasteners shall be located so that they are unlike
to by-the—dser i

y

Compliance is checked by inspection.
22.15 Storage hooks and similar devices for flexible cords shall be smooth and well-rounded.
Compliance is checked by inspection.

22.16 Automatic cord reels shall be constructed so that they do not cause:

— undue abrasion or damage to the sheath of the flexible cord;

— breakage of conductor strands;
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undue wear of contacts.

Compliance is checked by the following test, which is carried out without passing current
through the flexible cord.

Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test and
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P-axis of the cord when 1t 1s unreeled withoul substantial resistance 1s approximately 60 .1
rd is allowed to be recoiled by the reel.

ow recoil.

e test is carried out 6 000 times at a rate of approximately 30 times per. minute or at t
bximum rate allowed by the construction of the cord reel if this is less.

TE The test can be interrupted to allow the cord to cool.

fer this test, the cord and cord reel are inspected. In case of‘doubt the cord is subjected
b electric strength test of 16.3, a test voltage of 1 000 V being-applied between the conductd
the cord connected together and metal foil wrapped arotnd the cord.

.17 Spacers intended to prevent the appliance from overheating walls shall be fixed so tH
s not possible to remove them from the outsidé of the appliance by hand or by means of
rewdriver or a spanner.

mpliance is checked by inspection and.by’manual test.

.18 Current-carrying parts and othér metal parts, the corrosion of which could result in
zard, shall be resistant to corrosion under normal conditions of use.

e requirement is not applicable to parts made from stainless steel, plated steel and simi
rrosion-resistant alloys¢

mpliance is checked by verifying that after the tests of Clause 19, the relevant parts shq
sign of corrosjon:

TE Compatibility of the materials of terminals and the effect of heating can influence corrosion.

.19 Driving belts shall not be relied upon to provide the required level of insulation unle
by are)constructed to prevent inappropriate replacement.

the cord does not recoil at the angle of 60°, this angle is adjusted to the maximuin that wi

e

ar

pw

Compliance is checked by inspection.

22.20 Direct contact between live parts and thermal insulation shall be effectively prevented

un

less such material is non-corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

Compliance is checked by inspection and, if necessary, by appropriate tests.
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22.21 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall not

be

used as insulation, unless impregnated. This requirement does not apply:

to magnesium oxide and mineral ceramic fibres used for the electrical insulation of heating

elements;

insulating material where the interstices between the fibres of the material are substantially

filled with a suitable insulant.

Compliance is checked by inspection.
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.22 Appliances shall not contain asbestos.

mpliance is checked by inspection.

.23 Oils containing polychlorinated biphenyl (PCB) shall not be used in appliances.
mpliance is checked by inspection.

.24 Bare heating elements, other than those in class Ill cappliances or class

nstructions that do not contain live parts, shall be supported so_that the heating conduct
unlikely to come into contact with accessible metal parts if they rupture.

mpliance is checked by inspection after cutting the‘“heating conductor in the mg
favourable place. No force is applied to the conductor-after it has been cut.

.25 Appliances shall be constructed so that sagging heating conductors cannot come ir
ntact with accessible metal parts. This requirement does not apply:
to class lll appliances or parts of class:lII constructions that do not contain live parts
where a core is provided that effectively prevents the heating conductor from sagging; or
where supplementary insulation is provided to prevent the heating conductor frd
contacting accessible metal parts.

mpliance is checked by inspection.

.26 Appliances having “parts of class Ill construction shall be constructed so that t
sulation between parts operating at safety extra-low voltage and other live parts compli
th the requirements'for double insulation or reinforced insulation.

mpliance j$sehecked by the tests specified for double insulation or reinforced insulatio

.27 Parts connected by protective impedance shall be separated by double insulation
nforced insulation.

or

st

to

m

S
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Compliance is checked by the tests specified for double insulation or reinforced insulation.

22.28 For class Il appliances connected in normal use to the gas mains or to the water mains,
metal parts conductively connected to the gas pipes or in contact with the water shall be

se

parated from live parts by double insulation or reinforced insulation.

Compliance is checked by inspection.

22.29 Class Il appliances intended to be permanently connected to fixed wiring shall be
constructed so that the required degree of access to live parts is maintained after installation.

NOTE The protection against access to live parts can be affected, for example, by the installation of metal conduits

or

cables provided with a metal sheath.
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Compliance is checked by inspection.

22.30 Parts of class Il construction which serve as supplementary insulation or reinforced
insulation, and which could be omitted during reassembly after servicing, shall be:
— fixed so that they cannot be removed without being seriously damaged; or

— constructed so that they cannot be replaced in an incorrect position and if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a Type Z
atfachment and swiiches.

Compliance is checked by inspection and by manual test.

22.31 Neither clearances nor creepage distances over supplementary insulation apd
rejnforced insulation shall be reduced below the values specified in Clause 29 as a result|of
wear.

If p part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clearances nor creepage distances between live parts and accessible parts shall pe
refluced below the values specified for supplementary insulation Fhis requirement does r{ot

apply if:

— | parts are fixed by means of screws or nuts and locking washers provided that these screyws
or nuts are not required to be removed during the replacement of the supply cord or other
servicing;

— | short rigid wires remain in position when the terminal screw is loosened;

— | parts are held in place with two independent\fixings that are not expected to become looge
at the same time;

— | wires connected by soldering are held<nh place near the terminals independently of the
solder;

— | wires connected to terminals havéZan additional fixing provided near the terminal, so that|in
the case of stranded conductors; the fixing clamps both the insulation and conductor.

W/th the appliance in its normal-position of use, compliance is checked by inspection, by manyal
test and by measurement,

22.32 Supplementary.insulation and reinforced insulation shall be constructed or protectgd
sd that the deposition of pollution resulting from wear of parts within the appliance does not
refluce clearances/or creepage distances below the values specified in Clause 29.

P3rts of natliral or synthetic rubber used as supplementary insulation shall be resistant|to
ageing orbe located and dimensioned so that creepage distances are not reduced below the
vTues specified in 29.2, even if cracks occur.

Ceramic material which is not tightly sintered, similar materials or beads alone shall not be used
as supplementary insulation or reinforced insulation. Ceramic and similar porous material
in which heating conductors are embedded is considered to be basic insulation and not
reinforced insulation. This requirement is not applicable to heating conductors in PTC heating
elements.

Compliance is checked by inspection and by measurement.
If the rubber part has to be resistant to ageing, the following test is carried out.

The part is suspended freely in an oxygen bomb, the effective capacity of the bomb being at
least 10 times the volume of the part. The bomb is filled with oxygen not less than 97 % pure,
to a pressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C.
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WARNING — The use of the oxygen bomb presents some danger unless handled with care.
Precautions shall be taken to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. It is then removed from the bomb and left at room
temperature out of direct sunlight for at least 16 h.

The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, the following test is carried out to determine if ceramic material is tightly
siptered:

The ceramic material is broken into pieces that are immersed in a solution containing 1 g|of
fughsine in each 100 g of methylated spirit. The solution is maintained at a pressure not lelss
than 15 MPa for a period so that the product of the test duration in hours and thetest pressure
in|megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any(trace of dye visible to the
ngked eye.

22.33 Conductive liquids that are or may become accessible’/in normal use and conductiye
liquids that are in contact with unearthed accessible metal parts shall not be in direct contgct
with live parts or unearthed metal parts that are separated from live parts by basic insulatipn
only.

Electrodes shall not be used for heating liquids:

Fqgr class Il construction, conductive liquids’that are or may become accessible in normal uge
and conductive liquids that are in contact\with unearthed accessible metal parts shall not pe
in| direct contact with basic insulation or reinforced insulation unless the reinforced
ingulation consists of at least 3 layers.

Far class Il construction, conductive liquids which are in contact with live parts shall not pe
in|direct contact with reinforced insulation unless the reinforced insulation consists of [at
least 3 layers.

An air layer shall notlbe used as basic insulation or supplementary insulation in a douhle
insulation systemif it is likely to be bridged by leaking liquid.

Caompliance\is checked by inspection.

22.34,'Shafts of operating knobs, handles, levers and similar parts shall not be live unless the
shiaft\is inaccessible when the part is removed.

Compliance is checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22.35 For other than class lll constructions, handles, levers and knobs that are held or
actuated in normal use shall not become live in the event of a failure of basic insulation.
If these handles, levers and knobs are of metal and if their shafts or fixings are likely to become
live in the event of a failure of basic insulation, they shall be adequately covered by insulating
material or their accessible parts shall be separated from their shafts or fixings by
supplementary insulation.

For stationary appliances and cordless appliances, this requirement does not apply to handles,
levers and knobs, other than those of electrical components, provided that they are reliably
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connected to an earthing terminal or earthing contact or separated from live parts by earthed
metal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its associated
stand.

Compliance is checked by inspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the electric
strength test of 16.3 specified for supplementary insulation.

22.36 For appliances other than class Ill appliances, handles which are continuously.held
the hand in normal use shall be constructed so that when gripped in normal use, the opérato
hgnd is not likely to touch metal parts unless they are separated from live parts, by douh
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ulation or reinforced insulation.
mpliance is checked by inspection.

.37 For class Il appliances, capacitors shall not be connected tocaccessible metal pa
d their casings, if of metal, shall be separated from accessible metal parts
pplementary insulation.

is requirement does not apply to capacitors complying with-the requirements for protecti
pedance specified in 22.42.

mpliance is checked by inspection and by the relevant tests.

.38 Capacitors shall not be connected between the contacts of a thermal cut-out.
mpliance is checked by inspection.

.39 Lampholders shall be used only’for the connection of lamps.

mpliance is checked by inspection.

.40 Motor-operated appliances and combined appliances which are intended to be mov
ile in operation, ar'which have accessible moving parts, shall be fitted with a switch

ntrol the motor. The actuating member of this switch shall be easily visible and accessible]

less the appliance can operate continuously, automatically or remotely without giving rise
hazard, -appliances for remote operation shall be fitted with a switch for stopping t
eration\of the appliance. The actuating member of this switch shall be easily visible a
cessible.
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I'E EXdmplies O appliances thnatl Call operdie COontinuously, auUtomatiCally or remotely WIthout giving rise 1

hazard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors, gates
and shutters.

Compliance is checked by inspection.

22.41 Appliances shall not incorporate components, other than lamps, containing mercury.

Compliance is checked by inspection.
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22.42 Protective impedance shall consist of at least two separate components. If any one of
the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not be
exceeded.

Component impedances shall be unlikely to change significantly during the lifetime of the
appliance.

Compliance is checked by inspection and by measurement and if necessary, for resistors and
capacitors by the following tests.

Resistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked py
the tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:20(1 6
afdpropriate to the rated voltage of the appliance.

22.43 Appliances which can be adjusted for different voltages shall be constructed so that
adcidental changing of the setting is unlikely to occur.

Compliance is checked by manual test.

22.44 Appliances shall not have an enclosure that is shaped or decorated like a toy.

NQTE 1 Examples of such enclosures are those representing animals, eharacters, persons or scale models.

THe requirement is not applicable to appliances where thére is a toy shaped like the appliange.

NQTE 2 An example of a toy shaped like an appliance is a toy, refrigerator.

Compliance is checked by inspection.

22.45 When air is used as reinforced insulation, the appliance shall be constructed so that
clearances cannot be reduced below the values specified in 29.1.3 due to deformation ag a
regult of an external force applied to the enclosure.

Compliance is checked by inspeection and by applying a force of 30 N to accessible surfaces.

22.46 If programmable protective electronic circuits are used to ensure compliance with this
standard, the software _shall contain measures to control the fault/error conditions specified|in
Tgble R.1.

THese requirements are not applicable to software used for functional purpose or for compliange
with Clause1»

Compliance is checked by evaluating the software in accordance with the relevant requirements
oflnermative Annex R.

If the software is modified, the evaluation and relevant tests are repeated if the modification
influences the results of the test involving protective electronic circuits.

22.47 Appliances intended to be connected to the water mains shall withstand the water
pressure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressure
equal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher, for a period
of 5 min.

There shall be no leakage from any part, including any inlet water hose.
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22.48 Appliances intended to be connected to the water mains shall be constructed to prevent
back-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22.49 For remote operation, the duration of operation shall be set before the appliance can
be started unless the appliance switches off automatically at the end of a cycle or it can operate
continuously without giving rise to a hazard.

C IH H L. L NN H £1
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NQTE For appliances such as ovens, the duration of operation has to be set before the appliance can be startg¢d.
W4shing machines and dishwashers are examples of appliances that switch off automatically at the end of’a cydle.
Faps, storage water heaters, air conditioners and refrigerators are examples of appliances that,'can operate
coptinuously without giving rise to a hazard.
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22.50 Controls incorporated in the appliance, if any, shall take priority over _controls actuat
byl remote operation.

Compliance is checked by inspection and by appropriate tests if necessary.

22.51 A control on the appliance shall be manually adjusted to the)setting for remote operatipon
bgfore the appliance can be operated in this mode. There_ shall be a visual indication on the
agpliance showing that the appliance is adjusted for remote‘operation. The manual setting apd
the visual indication of the remote mode are not necessaty on appliances that can:
— | operate continuously; or
— | operate automatically; or

— | be operated remotely;

without giving rise to a hazard.

Caompliance is checked by inspection:

NQTE Examples of appliances thatiean operate continuously, automatically or remotely without giving rise t¢ a
hagard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors, gajes
angl shutters.

22.52 Socket-outlets.on appliances accessible to the user shall be in accordance with the
sgcket-outlet system)used in the country in which the appliance is sold.

Compliance is‘checked by inspection.

—

22.53 Class Il appliances and class lll appliances that incorporate functionally earthed pafts
shlallhave at least double insulation or reinforced insulation between live parts and the
fupctionally earthed parts.

Compliance is checked by inspection and test.

22.54 Button cells and batteries designated R1 shall not be accessible without the aid of a
tool unless the cover of their compartment can only be opened after at least two independent
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22.55 Devices that are operated by the user to stop the intended function of the appliance, if
any, shall be distinguished from other manual devices by means of shape, or size, or surface
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texture, or position. This requirement concerning position does not preclude use of a push on
push off switch.

An indication when the device has been operated shall be given by:

tactile feedback from the actuator or tactile feedback from the appliance such as stopping
of the vibration on the body of the appliance or of a part of it; or

reduction in heat output; or
audible and visible feedback.

TH
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Cq

22
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e sound of the motor or sound of an actuator switching from on to off is considered as, pn
dible feedback. A switch with a stable off-position different from the on-pasition [is
nsidered visual and tactile feedback. The force feedback from the actuator when operating it
considered to be tactile feedback.

mpliance is checked by inspection and by manual test.

.56 Detachable power supply part shall be provided with the part of class lll construction
the appliance.

mpliance is checked by inspection.

.57 The properties of non-metallic materials shall not.'"degrade from exposure to UV|C
Hiation generated from UV sources provided for micrahiological control within the appliange
ch that they no longer comply with this standard. This requirement does not apply to glags,
ramics or similar materials.

mpliance is checked by the conditioning ahdtests of normative Annex T.

.58 Appliances connected to the supply'mains by an appliance inlet, shall be provided with
cord set or a connector for attachment to a suitable flexible cord.

e requirement is not applicable-to:
appliances connected toithe supply mains by an appliance inlet complying with the standqrd
sheets of IEC 60320-3;

single phase appliances having a rated current exceeding 16 A and that are connected|to
the supply mains by an appliance inlet complying with the standard sheets of IEC 6030942;

multi-phasevappliances connected to the supply mains by an appliance inlet complying w|th
the standard sheets of IEC 60309-2;

mpliance is checked by inspection.

22

.59/Protective extra-low voltage circuits shall be separated by at least supplementary

insulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.

Compliance is checked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and functional earthing contacts shall not be connected to
the neutral terminal.

Compliance is checked by inspection.
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22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 accessible to the
user and socket-outlets accessible to the user:

— that are incorporated in appliances connected to the supply mains; and

— that operate at rated voltage

shall be single-phase with a current rating not exceeding 16 A.

Appliance outlets accessible to the user, other than those intended to supply accessories
supplied with the appliance and socket-outlets accessible to the user shall be protected by one
of|the following protective devices, having a current rating not exceeding the current rating|of
the appliance outlet or socket-outlet:

— | a circuit breaker for equipment complying with IEC 60934;

— | a non-user replaceable fuse-link.

THe protective device shall be placed behind a non-detachable cover. Theactuating member
of[the circuit breaker may be accessible.

THe current rating of appliance outlets and socket-outlets marked withythe outlet load in watis,
is jobtained from the marked outlet load divided by the rated voltage.

Compliance is checked by inspection.

22.62 Remote communication through public networks shall not impair compliance with th
standard.

S

THe requirement is only applicable to:

a)| remote communication that includes ttyé download of software or the transmission of dgta
that includes:

— measures according to normafive Annex R necessary for compliance with 22.46; or

— means necessary for compliance with Clauses 8 to 32 of this standard.

NQTE 1 Examples of such means are constants, algorithms, timers or a downloaded software or parameter set
whlich regulates or limits the maximium normal temperature rises in Clause 11.

NQTE 2 Examples of means which do not affect Clauses 8 to 32 of this standard are the change of speed sett|ng
of p range hood fan, operation of a drive to open or close a driven part or change of operational setting of an [air
copditioner, such as fan_speed, heating and cooling temperatures and louver movement.

b)] remote communication that includes the download of software or the transmission of data,
that only-affects that part of the software that is not covered by the above case a), but where
complianece with this standard may be impaired due to improper separation or partitionipg
from:the software or data in the above case a).

The.requirement is not applicable to appliances:

- where all measures to comply with this standard are independent of software;

- using remote communication through public networks for the send-only transmission of
data; or

— that only provide event driven messages or push remote monitoring.

Compliance is checked by inspection of the product, inspection of the technical documentation,
and by the requirements and tests in normative Annex U.

22.101 The ondol-mattress shall be constructed so that heating elements and internal wiring
are retained in their intended position. No part of the heating element shall cross over another
part of the heating element.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

IEC 60335-2-111:2024 EXV © |EC 2024 -91 -

Crossing of internal wiring shall be avoided unless the wiring is secured in order to prevent any
relative movement.

Compliance is checked by inspection.

22.102 The insulation of heating elements and internal wiring shall be integral with the
conductors in the heating part, for other than class Ill construction.

Compliance is checked by inspection.

22.103 Control units intended to stand on a table shall not have openings on the undersigde
that could allow small items to penetrate and touch live parts.

Compliance is checked by inspection and measuring the distance between theYsupporting
surface and live parts through openings. This distance shall be at least 8 mm.

22.104 Control units that automatically switch from a high heat output to a low heat outgut
affer a pre-set time shall not automatically switch back to the high heat output setting.

Compliance is checked by inspection and during the test of 11.101,

22.105 Fuse links or thermal links that are incorporatedto protect the ondol-mattregs
adainst overheating or ignition shall not be replaceable by the user.

Caompliance is checked by inspection.

23 Internal wiring
23.1 Wireways shall be smooth and free*from sharp edges.

Wi(res shall be protected so that they do not come into contact with burrs, cooling fins or similar
edges which may cause damage.to their insulation.

Hales in metal through which insulated wires pass shall have smooth well-rounded surfaces|or
bg provided with bushings.

Wlring shall be effeetively prevented from coming into contact with moving parts.

Caompliancedis-checked by inspection.

23.2 ([Beads and similar ceramic insulators on live wires shall be fixed or located so that they

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not cause
damage to the insulation of the conductors contained within them. Open-coil springs shall not
be used to protect the wiring. If a coiled spring, the turns of which touch one another, is used
for this purpose, there shall be an adequate insulating lining, such as the sheath of a flexible
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rd complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
nductors.

Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the normal position of use and is

Su,

pplied at rated voltage and operated under normal operation.

The movable part is moved backwards and forwards, so that the conductor is flexed through

th
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mber of flexings is:

10 000, for conductors flexed during normal use;
100, for conductors flexed during user maintenance.

TE A flexing is one movement, either backwards or forwards.

e appliance shall not be damaged to the extent that compliance with this,standard is impairgd
d it shall be fit for further use. In particular, the wiring and its connegtions shall withstand the
betric strength test of 16.3, the test voltage being reduced to 1 000-V and applied betwegn
e parts and accessible metal parts only. In addition, not more _than 10 % of the strands|of
y conductor of the internal wiring between the main part of the”appliance and the movahle
rt shall be broken. However, if the wiring supplies circuits, that consume no more than 15 W,
bn no more than 30 % of the strands shall be broken.

.4 Bare internal wiring shall be rigid and fixed{so that, in normal use, clearances |or
pepage distances cannot be reduced below the values specified in Clause 29.

mpliance is checked during the tests of 29:1. and 29.2.

23.5 A single layer of internal wiring inasulation shall not be used to provide reinforced
insulation.
Fqgr class Il construction, thexsheath of a cord complying with IEC 60227 or IEC 60245 |or

IE

In
Wi

Cq

TH

C 62821 may provide suppléementary insulation.

sulation of single layer internal wiring that is subjected to the supply mains voltage shgll
thstand the electrical'stress likely to occur in normal use.

mpliance is ehetked by inspection and as follows.

e insulation of single layer internal wiring shall be electrically equivalent to the basgic

insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply wijth

th

b following electric strength test. If the basic insulation of the conductor does not fulfil ohe

of

theSe conditions, the conductor is considered to be bare.

A voltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped around
the insulation. There shall be no breakdown.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving

sh

all be retained in position by clamping at both ends or be such that it can only be removed

by breaking or cutting.

Compliance is checked by inspection and by manual test.
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23.7 Conductors identified by the colour combination green/yellow shall only be used for

ea

rthing conductors.

Compliance is checked by inspection.

23

.8 Aluminium wires shall not be used for internal wiring.

The requirement does not apply to windings.

Cq
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mpliance IS checked by inspection.

.9 Stranded conductors shall not be consolidated by soldering where they are subjected
ntact pressure, unless the contact pressure is provided by spring terminals.

e requirement does not apply to the soldered tip of a stranded conductor.
mpliance is checked by inspection.

.10 The insulation and sheath of internal wiring, incorporated-in external hoses for t
nnection of an appliance to the water mains, shall be at least equivalent to that of lig
lyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

mpliance is checked by inspection and by the tests spé&cified in Table 6 of IEC 60227-5:20
ference numbers 1 and 2.

Components

.1 Components shall comply with the~safety requirements specified in the relevant IE

ndards as far as they reasonably apply:

mpliance with the IEC standard-for the relevant component does not necessarily ensu
mpliance with the requirements-of this standard.

ptors are not required t6 comply with IEC 60034-1. They are tested as part of the applian
cording to this standard.

al
c

u

lays shall be ftested as part of the appliance according to this standard. They may
ernatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in whi
se they mustralso meet the additional requirements in IEC 60335-1.

less-otherwise specified, the requirements of Clause 29 of this standard apply between li

he
ht

rts, of components and accessible parts of the appliance. Unless otherwise specifie
m ' i ts f l i 1

functional insulation as specified in the relevant component standard.

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-
metallic material in components including parts of non-metallic material supporting current-

ca

rrying connections inside components.

Components that have not been previously tested and shown to comply with the IEC standard
for the relevant component are tested according to the requirements of 30.2 of this standard.

Components that have been previously tested and shown to comply with the resistance to fire
requirements in the IEC standard for the relevant component need not be retested provided
that:
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— the severity specified in the component standard is not less than the severity specified in
30.2 of this standard, and

— unless the pre-selection alternatives in 30.2 are used, the test report for the component
states the values of tg and t; as required by IEC 60695-2-11:2014.

If the above two conditions are not satisfied, the component is tested as part of the appliance.

NOTE 1 There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power_electronic_converter circuits are not required to comply with IEC 62477-1. They are
tegted as part of the appliance according to this standard.

Unless components have been previously tested and found to comply with the ‘relevgnt
IEIC standard for the number of cycles specified, they are tested in accordance ' with 24.1.1
to|24.1.9. For components mentioned in 24.1.1 to 24.1.9, no additional tests specified in the
relevant IEC standard for the component are necessary other than those spegified in 24.1.1|to
24.1.9.

Components that have not been separately tested and found to comply ‘with the relevant IEC
standard and components that are not marked or not used in accordance with their marking gre
tested in accordance with the conditions occurring in the appliahce, the number of samples
bding that required by the relevant standard.

NQTE 2 For automatic controls, marking includes documentation cand”declaration as specified in Clause 7| of
IEC 60730-1:2013/AMD1:2015.

Lgmpholders and starterholders that have not beenpreviously tested and found to comply wjth
the relevant IEC standard are tested as a part.of{the appliance and shall additionally comply
with the gauging and interchangeability requirements of the relevant IEC standard under the
canditions occurring in the appliance. Where_ the relevant IEC standard specifies these gaugihg
arld interchangeability requirements at elevated temperatures, the temperatures measurpd
ddring the tests of Clause 11 are used.

~

Unless they are specifically mentioned in the text of this standard, there are no additional tegts
sdecified for nationally standardized plugs such as those detailed in IEC TR 60083 |or
cannectors or plug connectors complying with the standard sheets of IEC 60320-3 |or
cannectors complying with-theé standard sheets of IEC 60309-2.

When an IEC standard.does not exist for a component, there are no additional tests specifield.

24.1.1 The rejevant standard for capacitors likely to be permanently subjected to the supply
vdltage and\‘used for radio interference suppression or for voltage dividihg
iISIEC 60384>14:2013 including IEC 60384-14:2013/AMD1:2016.

Capadgcitors likely to be permanently subjected to the supply voltage are capacitors incorporated
inlappliances:

— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch. This switch shall provide all-pole disconnection if the capacitor is
connected to earth.

If the capacitors have to be tested, they are tested in accordance with normative Annex F.
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24.1.2 The relevant standard for transformers in associated switch mode power supplies is
Annex BB of IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 26 of
IEC 61558-1:2017 and Annex H of IEC 61558-1:2017 are not applicable.

The relevant standard for safety isolating transformers is IEC 61558-2-6:2009. If they have
to be tested, they are tested in accordance with normative Annex G.

24.1.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
operation declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they have to be
tested, they are tested in accordance with normative Annex H

~

The number of operating cycles for switches need not be declared for 7.4 if the appliance fed
the requirements of this standard when they are rendered inoperative.

S

If the switch operates a relay or contactor, the complete switching system is subjected to the
tept.

If the switch only operates a motor starting relay complying with I[EC,60730-2-10 with the
number of cycles of operation declared for 6.10 and 6.11 of IEC'60730-1:2013 includipg
IEIC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching system nepd
ndt be tested.

24.1.4 The relevant standard for automatic controls{sis IEC 60730-1:2013 includiphg
IEIC 60730-1:2013/AMD1:2015 together with the relevantpart 2.

THe number of cycles of operation declared for 610 and 6.11 of IEC 60730-1:2013 includihg
IEIC 60730-1:2013/AMD1:2015 shall not be less\than the following:

— | thermostats 10 000
— | temperature limiters 1000
— | self-resetting thermal cut-outs 300
— | voltage-maintained non-self-resetting thermal cut-outs 1000
— | other non-self-resetting thermal cut-outs 30
— | timers 3000
— | energy regulators 10 000

The number of cycles of operation for automatic controls that operate during the test |of
Clause 11 need hot be declared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets the
requirements.efithis standard when they are short-circuited or rendered inoperative.

If | automatic controls have to be tested, they are also tested in accordance wijth
Sybclauses 11.3.5 to 11.3.8 and Clause 17 of IEC 60730-1:2013 includipg
IEIC\60730-1:2013/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14 |of
IEC 60730-7:2073 including TEC 60730-1:2073/AMD7T:2075 are not carried out before carrying
out the test of Clause 17.

The ambient temperature during the test of Clause 17 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 is that occurring during the test of Clause 11 in the appliance,
as specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.

For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by enclosures
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against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall be

IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2.K controls

in IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.
Modification:

Thermostats are operated for 100 000 cycles of operation and self-resetting thermal cut-ou

f 4.0 000 ] £ £
O rv vvuvu LyuLICo UT ' UPTTativult.

24.1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for applianc
classified higher than IPXO0, the relevant standard is IEC 60320-2-3.

24.1.6 The relevant standard for small lampholders similar to E10 lampholdersiis IEC 6023
the requirements for E10 lampholders being applicable. However, they need\not accept a lar

with an E10 cap complying with the current edition of standard sheet 7004-22 of IEC 600611.

24.1.7 If the remote operation of the appliance is via a telecommunication network, t

relevant standard for the telecommunication interface circuitry inthe appliance is IEC 62151|

24.1.8 The relevant standard for thermal links is |IEC 60691. Thermal links that do n
camply with IEC 60691 are considered to be an intentionally weak part for the purposes
Clause 19.

24.1.9 Contactors and relays, other than motgr ‘starting relays, are tested as part of t
adpliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1:20
in¢luding IEC 60730-1:2013/AMD1:2015 under’the maximum load conditions occurring in t
adpliance for at least the number of cycleS;of operation in 24.1.4 selected according to t
cantactor or relay function in the appliance.

24.1.10 Lamps and lamp systems.that have not been previously tested and found to comf
with the exempt group classifiCation of IEC 62471:2006 general lighting systems (GL
regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ;) are tested as a part of t

adpliance and shall complywith the requirements of Clause 32 under the conditions occurri
in|the appliance.

Unless otherwise specified, the following components are considered to comply with the exen
grpup classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-{

hgzard (Eyya)-

— | visibleJlight indicators;
— | infrared sources used for signalling or communication;

ts
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— Lseven-segmentindicators:
— liquid-crystal displays;

— organic LED displays (OLED);
— plasma displays.

24.1.11 For cord sets required to be provided with the appliance, the relevant standard
IEC 60799. Cord sets with cords complying to IEC 62821-3 are allowed.

24.2 Appliances shall not be fitted with:

— switches, automatic controls, power supplies and the like in flexible cords;

is
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devices that cause the protective device in the fixed wiring to operate in the event of a
fault in the appliance;

thermal cut-outs that can be reset by a soldering operation, unless the solder has a melting
point of at least 230 °C.

Appliances may be fitted with switches or control units in flexible cords.

Compliance is checked by inspection.

24
re
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NG
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NG

Cq

fuired in 22.2, shall be directly connected to the supply terminals and shall

8PP ;"“ aAsS
have a contqct
paration in all poles, providing full disconnection under overvoltage category Il conditions].

TE 1 Full disconnection is contact separation of a pole to ensure the equivalent of basie_ insulation,|in

tordance with IEC 61058-1:2016, between the supply mains and those parts that are intended to\be disconnected.

TE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

mpliance is checked by inspection and by measurement.

24.4 Plugs and socket-outlets for extra-low voltage circuits, -and those used as terminal

dd
in
ap

Cq

2

their rated capacitance and shall be used in accordance with these markings.

vices for heating elements, shall not be interchangeable with(plugs and socket-outlets listpd
IEC TR 60083 or IEC 60906-1 or with connectors, appliance inlets, plug connectors ahd
pliance outlets complying with the standard sheets of IEC/60320-3.

mpliance is checked by inspection.

.5 Capacitors in auxiliary windings of motors_shall be marked with their voltage rating and

Compliance is checked by inspection and>by the appropriate tests. In addition, for capacitqrs
cannected in series with a motor winding, it is verified that, when the appliance is supplied|at

1’
e

2
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Cq

24.7 Detachable hose-sets for the connection of appliances to the water mains shall comg
ith IEC64770. They shall be supplied with the appliance.

Wi

Af

times rated voltage and underminimum load, the voltage across the capacitor does not
ceed 1,1 times its voltage rating,

.6 The working voltage\of motors directly connected to the supply mains and having bagic
ulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V.{In
dition, they shall comply with the requirements of normative Annex I.

mpliance is checked by measurement and by the tests of normative Annex |I.

y

pliances intended to be permanently connected to the water mains shall not be connectgd

by

a detachable hose-set.

NOTE Examples of appliances that are considered not intended to be permanently connected to the water mains
are household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, steam
ovens and the like.

Compliance is checked by inspection.

24.8 Motor running capacitors in appliances for which 30.2.3 is applicable and that are
permanently connected in series with a motor winding shall not cause a hazard in the event of
a capacitor failure.

The requirement is considered to be met by one or more of the following conditions:
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the capacitors are of class of safety protection S2 or S3 according to IEC 60252-1:2010
including IEC 60252-1:2010/AMD1:2013;

the capacitors are housed within a metallic or ceramic enclosure that will prevent the
emission of flame or molten material resulting from failure of the capacitor;

NOTE The enclosure can have an entry or exit hole for the wiring connecting the capacitor to the motor.

the distance of separation of the outer surface of the capacitor to adjacent non-metallic parts
exceeds 50 mm;

adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand the

Fg
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adjacent non-metallic parts within 50 mm of the outer surface of the capacitor are classifi
as at least V-1 according to IEC 60695-11-10, provided that the test sample used for the
classification was no thicker than the relevant part of the appliance.

r capacitors complying with IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013, the

dgmp heat test severity parameters for 5.14 of IEC 60252-1:2010 including IEC 60252-

1:

Cq

P010/AMD1:2013 shall be:

temperature 40 °C + 2 °C at a relative humidity of 93 % + 3 %;
duration 21 days.

mpliance is checked by inspection, measurement or the appropriate flammability requiremgnt.

24.101 Thermal cut-outs incorporated in appliances fer.compliance with 19.102 shall not pe

S€

Cq

2% Supply connection and externalflexible cords

If-resetting.

mpliance is checked by inspection.

25.1 Appliances, other than those inténded to be permanently connected to fixed wiring, shall

bdg

Cq

provided with one of the following means for connection to the supply mains:
supply cord fitted with a-plug, the current rating and voltage rating of the plug being rot
less than the corresponding ratings of its associated appliance;

an appliance inlet having at least the same degree of protection against moisture as requirgd
for the appliance,

pins for insertion into socket-outlets.

mpliancedschecked by inspection.

[4%
(o}

with,more than one means of connection to the supply mains. Stationary appliances for
mulltiple supply may be provided with more than one means of connection provided that the

21.2 Appliances, other than stationary appliances for multiple supply, shall not be provid

rel

evant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or

60

Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.

During this test, no breakdown shall occur.
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Ondol-mattresses having two separate heated areas may have two means of connection to
the supply.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

cord anchorage and a set of terminals allowing the connection of a flexible cord;
a fitted supply cord;
a set of supply leads accommodated in a suitable compartment;

Af
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support.
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a set of terminals allowing the connection of cables of fixed wiring having the nominal crogs-
sectional areas specified in 26.6;

a set of terminals and cable entries, conduit entries, knock-outs or glands, which_allow the
connection of the appropriate types of cable or conduit.

pliances intended to be permanently connected to fixed wiring that are proxided with:
a set of terminals allowing the connection of cables of fixed wiring having‘the nominal crogs-
sectional areas specified in 26.6; or
a set of terminals and cable entries, conduit entries, knock-outs'or glands, which allow the
connection of the appropriate types of cable or conduit

all allow the connection of the supply conductors after the_appliance has been fixed to jts

b fixed appliance is constructed so that parts canide removed to facilitate easy installatign,
s requirement is considered to be met if it is,possible to connect the fixed wiring withqut
ficulty after a part of the appliance has been fixed to its support. In this case, removable pafts
e to be constructed for ease of reassembly.without risk of incorrect assembly or damage|to
b wiring or terminals.

mpliance is checked by inspection and, if necessary, by making the appropriate connections.

.4 For appliances intended {6_be permanently connected to the fixed wiring and having a
ted current not exceeding 16 A, cable and conduit entries shall be suitable for cables [or
nduits having a maximum:overall dimension shown in Table 10.

Table 10 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
including earthing
conductors mm

Cable Conduit @
2 13,0 16,0 (23,0)
3 14,0 16,0 (23,0)
4 14,5 20,0 (23,0)
5 15,5 20,0 (29,0)

2 The dimensions in parentheses are for use in USA and Canada.

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances below
the values specified in Clause 29.

Compliance is checked by inspection and by measurement.
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25.5 Supply cords shall be assembled to the appliance by one of the following methods:

— type X attachment;
— type Y attachment;
— type Z attachment, if allowed in the relevant part 2.

24

Type X attachments, other than those having a specially prepared cord, shall not be used for

flat twin tinsel cords.

Fqr—m PDRaSe-apprattces—matare—SHpprea—wHn—a-stHppryecora—eana—thata A
pgrmanently connected to the fixed wiring, the supply cord shall be assembled to the applian
byl a type Y attachment.

Compliance is checked by inspection.
25.6 Plugs shall not be fitted with more than one flexible cord.
Caompliance is checked by inspection.

25.7 Supply cords for appliances other than class lll appliancesyshall be one of the followi
types:
— | Rubber sheathed

Their properties shall be at least those of ordinary)tough rubber sheathed cords (co
designation 60245 IEC 53).

These supply cords shall not be used on appliances intended to be used outdoors or wh
they are liable to be exposed to significant amounts of ultraviolet radiation.

— | Polychloroprene sheathed

Their properties shall be at least those of ordinary polychloroprene sheathed cords (co
designation 60245 IEC 57).

temperature applications.
— | Polyvinyl chloride sheathed

These supply cords‘shall not be used if they are likely to touch metal parts having
temperature rise exceeding 75 K during the test of Clause 11. Their properties shall be
least those of:

e light polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for applianc
havingta‘mass not exceeding 3 kg;

appliances.

— | Heéat resistant polyvinyl chloride sheathed

These supply cords may bé-connected to appliances intended to be used in Id

e ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53), for oth

pwW

at

[
(7]

er

These supply cords shall not be used for type X attachment other than specially prepared

cords. Their properties shall be at least those of:

e heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC 56),

for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinyl chloride sheathed cord (code designation 60227 |EC 57), for

other appliances.
— Halogen-free, low smoke, thermoplastic insulated and sheathed

Their properties should at least be those of:

o light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101 for

circular cable and code designation 62821 IEC 101f for flat cable);
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e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC 102
for circular cable and code designation 62821 IEC 102f for flat cable).

Supply cords for class Ill appliances shall be adequately insulated.

Compliance is checked by inspection, by measurement, and for class Ill appliances that
contain live parts, by the following test.

A voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped around
the_insulation, the insulation being at the temperature measured during the test of Clause 11.
There shall be no breakdown during this test.

25.8 Conductors of supply cords shall have a nominal cross-sectional area not less than that
shown in Table 11.

Table 11 — Minimum cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional’area
A mm?
<0,2 Tinsel cord @
>0,2 and <2,5 0,5 a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)°
>10 and <16 1,5 (1,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE For supply cords supplied with multi-phase appliances, the nominal cross-
sectional area of the conductors is based on the maximum cross-sectional area of the
conductors per phase at\the supply cord connection to the appliance terminals.
28 These cords.miay only be used if their nominal length does not exceed 2 m
between the\pdint where the cord enters the appliance and the entry to the plug.
b Cords having the cross-sectional areas indicated in the parentheses may be used
for portable appliances if their length does not exceed 2 m.

Caompliancelis=checked by measurement.

25.9 , (Supply cords shall not be in contact with sharp points or edges of the appliance.

Compliance is checked by inspection.

25.10 The supply cord of class | appliances shall have a green/yellow core that is connected
to the earthing terminal of the appliance and for appliances not intended for permanent
connection to the fixed wiring, to the earthing contact of the plug.

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be blue.

Where additional neutral conductors are provided in the supply cord:

— other colours may be used for these additional neutral conductors;
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all of the neutral conductors and line conductors shall be identified by marking using the

alphanumeric notation specified in IEC 60445;
the supply cord shall be fitted to the appliance.

Compliance is checked by inspection.

25.11 Conductors of supply cords shall not be consolidated by soldering where they are

Su

T

bjected to contact pressure, unless the contact pressure is provided by spring terminals.
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mpliance is checked by inspection.

.12 The insulation of the supply cords shall not be damaged when moulding the,cord to p
the enclosure.

mpliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supp
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rd can be introduced without risk of damage. If it is not evident\from the construction of t
pliance that the supply cord can be introduced without risk 'of damage, a non-detachah
ing or non-detachable bushing shall be provided\.that complies with 29.3 {
pplementary insulation. If the supply cord is unsheathed, a similar additional bushing
ing is required, unless the appliance is a class 0 appliance or a class Ill appliance th
es not contain live parts.

mpliance is checked by inspection.

.14 Appliances provided with a supply.€6trd and that are moved while in operation shall
nstructed so that the supply cord is adequately protected against excessive flexing where
ters the appliance.

is requirement does not apply\ o appliances with automatic cord reels that comply with t
uirement and test of 22.16:

mpliance is checked- by the following test that is carried out on an apparatus having
cillating member as.shown in Figure 8.

e part of thewappliance that includes the inlet opening is fixed to the oscillating member
ht, when thessupply cord is at the middle of its travel, the axis of the cord where it enters t
rd guard-or inlet is vertical and passes through the axis of oscillation. The major axis of t
ction of\flat cords shall be parallel to the axis of oscillation.
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e\cord is loaded so that the force applied is:

10 N, for cords having a nominal cross-sectional area exceeding 0,75 mm?;
5 N, for other cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where the
cord or cord guard enters the appliance, is adjusted so that when the oscillating member moves
over its full range, the cord and load make the minimum lateral movement.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexings for type Z attachments being 20 000 and for other attachments 10 000.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.
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The cord and its associated parts are turned through an angle of 90° after half the number
flexings, unless a flat cord is fitted.

of

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the appliance. Current is not passed through the earthing conductor or functional earthing

conductor.

The test shall not result in:

— _ashort circuit between the conductors, such that the current exceeds a value equal to twice

the rated current of the appliance;

— | a breakage of more than 10 % of the strands of any conductor;

— | separation of the conductor from its terminal;

— | loosening of any cord guard;

— | damage to the cord or cord guard which could impair compliance with this standard;
— | broken strands piercing the insulation and becoming accessible.

coannected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchora
shiall relieve conductors from strain, including twisting, at the terminals and protect t
ingulation of the conductors from abrasion.

23.15 Appliances provided with a supply cord, and appliances intehded to be permanen

—

It shall not be possible to push the cord into the appliange to such an extent that the cord
infernal parts of the appliance could be damaged.

Compliance is checked by inspection, by manual test and by the following test.

A mark is made on the cord at a distance ofapproximately 20 mm from the cord anchorage
other suitable point. The mark is made whilé the cord is subjected to a pull force of:

— | 100 N, for fixed appliances regardless of the mass of the appliance;
— | the value as shown in Table 12, for other appliances.

THe cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the for

specified. The test is carried out 25 times.

THe cord, unless on\ah automatic cord reel, is then subjected to a torque that is applied
clpse as possible’tathe appliance. The torque is specified in Table 12 and is applied for 1 m

Table 12 — Pull force and torque

Ly
he
he

or

or

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1 and <4 60 0,25
>4 100 0,35

During the tests, the cord shall not be damaged and shall show no appreciable strain at the
terminals. The pull force is reapplied and the cord shall not be longitudinally displaced by more

than 2 mm.

Modification:
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Flexible cords connected to the ondol-mattress are subjected to a pull force of 100 N that is
only applied three times for 1 min each time, the longitudinal measurement not being made.

Flexible cords connected to switches and control units are subjected to a pull force of 100 N.

25.16 Cord anchorages for type X attachments shall be constructed and located so that:

— replacement of the cord is easily possible;
— it is clear how the relief from strain and the prevention of twisting are obtained;

— | they are suitable for the different types of supply cord that may be connected, unless, the
cord is specially prepared;

— | the cord cannot touch the clamping screws of the cord anchorage if these screws gre
accessible, unless they are separated from accessible metal parts by supplementary
insulation;

— | the cord is not clamped by a metal screw which bears directly on the cord;

— | at least one part of the cord anchorage is securely fixed to the appliance, unless it is part
of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressurelis
applied by means of nuts engaging with studs that are securely attached to the appliante,
even if the clamping member can be removed from the.studs;

e one of the clamping members is fixed to the appliang€,or the surface of the appliance|is
of insulating material and shaped so that it is obvious that this surface is one of the
clamping members;

NQTE 1 If the pressure on the clamping members is applieddy means of one or more screws engaging with separate
nufs or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have gne
paft securely fixed to the appliance.

— | screws which have to be operated whengreplacing the cord do not fix any other component.
However, this does not apply if:

o after removal of the screws, ordfthe component is incorrectly repositioned, the applian
becomes inoperative or is obviously incomplete;

(2]
[0

e the parts intended to be fastened by them cannot be removed without the aid of a tgol
during the replacement;of the cord;

— | if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— | for class 0 appliances, class 0l appliances and class | appliances, they are of insulatiphg
material or are provided with an insulating lining, unless failure of the insulation of the cgrd
does not make accessible metal parts live;

— | for classAlRappliances, they are of insulating material or, if of metal, they are insulated frgm
accessible metal parts by supplementary insulation.

NQTE 27 Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figure 9.

comst s of by . by f 25 15 under the followi tions

The tests are carried out with the lightest permissible type of cord of the smallest cross-sectional
area specified in Table 13 and then with the next heavier type cord having the largest cross-
sectional area specified. However, if the appliance is fitted with a specially prepared cord, the
test is carried out with this cord.

The conductors are placed in the terminals and any terminal screws tightened just sufficiently
to prevent the conductors from easily changing their position. The clamping screws of the cord
anchorage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material bearing directly on the cord are fastened with two-thirds of the
torque specified in column | of Table 14, the length of the slot in the screw head being taken as
the nominal diameter of the screw.
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After the test, the conductors shall not have moved by more than 1 mm in the terminals.
25.17 For type Y attachment and type Z attachment, cord anchorages shall be adequate.
Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25.18 Cord anchorages shall be arranged so that they are only accessible with the aid of a tool
or shall be constructed so that the cord can only be fitted with the aid of a tool.

Cé¢mpliance is checked by inspection.

25.19 For type X attachment, glands shall not be used as cord anchorages in portahle
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shall
bg insulated from accessible metal parts by basic insulation for clas’s 0 appliances, clags
0l appliances and class | appliances, and by supplementaryDinsulation for class]| Il
apgpliances. This insulation may be provided by the sheath of the supply cord or by other
means.

Compliance is checked by inspection and by the relevant.tests.

25.21 The space for the connection of supply cords having type X attachment, or for the
cannection of fixed wiring, shall be constructed:

— | so that it is possible to check that the ‘supply conductors are correctly positioned apd
connected before fitting any cover;

— | so that any cover can be fitted without risk of damage to the conductors or their insulatiop;

— | for portable appliances, so that\the uninsulated end of a conductor, should it become frge
from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by.inspection after fitting cables or flexible cords having the larggst
crpss-sectional area spegified in Table 13.

Portable applianceS:are subjected to the following additional test unless they are provided
with pillar terminals-and the supply cord is clamped within 30 mm of them. The cord anchorage
may be used to.provide the clamping.

The clamping screws or nuts are loosened in turn. A force of 2 N is applied to the conductor|in
arly direction at a position adjacent to the terminal. The uninsulated end of the conductor shall
ndt come into contact with accessible metal parts.

25.22 Appliance inlets shall:

— be located or enclosed so that live parts are not accessible during insertion or removal of
the connector. This requirement is not applicable to appliance inlets complying with
IEC 60320-1;

— be located so that the connector can be inserted without difficulty;

— be located so that, after insertion of the connector, the appliance is not supported by the
connector when it is placed in any position of normal use on a flat surface;

— not be an appliance inlet for cold conditions if the temperature rise of external metal parts
of the appliance exceeds 75 K during the test of Clause 11, unless the flexible cord of the
cord set is unlikely to touch such metal parts in normal use.
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Compliance is checked by inspection.

25.23 Interconnection cords shall comply with the requirements for the supply cord, except
that:

— the cross-sectional area of the conductors of the interconnection cord is determined on
the basis of the maximum current carried by the conductor during the test of Clause 10 and
not by the rated current of the appliance. If the measured current in the interconnection
cord is greater than the rated current but does not exceed the rated current by more than
the current deviation in Table 2, the cross-sectional area of the conductors in the
interconnection cord do not need 10 be greater than the cross-sectional area of, the
conductors in the supply cord;

— | the thickness of the insulation of the conductor may be reduced if the voltage of the
conductor is less than the rated voltage;

— | for class lll construction, interconnection cords of a class | appliance“or class| Il
appliance, the cross-sectional areas of the conductors need not complywith 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not-exceeded durihg
the tests of Clause 11 and Clause 19, respectively.

Compliance is checked by inspection, by measurement and, if necessary, by tests, such as the
electric strength test of 16.3.

29.24 Interconnection cords shall not be detachable without'the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection and if necessary. by appropriate tests.

25.25 The dimensions of pins of appliances «that are inserted into socket-outlets shall pe
cdmpatible with the dimensions of the relevant socket-outlet. Dimensions of the pins apd
erlgagement face are to be in accordancewith the dimensions of the relevant plug listed|in
IEC TR 60083.

Compliance is checked by measurément.

26 Terminals for externallconductors

and functlonal earthmg termmals may be acceSS|bIe if a tool is requwed to make the
connections and means are provided to clamp the wire independently from its connection.

Compliance is checked by inspection and by manual test.

26.2 Appliances having type X attachment, except those having a specially prepared cord,
and appliances for the connection of cables of fixed wiring shall be provided with terminals in
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which the connections are made by means of screws, nuts or similar devices, unless the
connections are soldered.

The screws and nuts shall not be used to fix any other component except that they may also
clamp internal conductors if these are arranged so that they are unlikely to be displaced when
fitting the supply conductors.

If soldered connections are used, the conductor shall be positioned or fixed so that reliance is
not placed upon the soldermg alone to mamtam it in position. However solderlng alone may be

insulation if the conductor becomes free at the soldered joint.

Caompliance is checked by inspection and by measurement.

26.3 Terminals for type X attachment and those for the connection of cables’of fixed wiripng
shiall be constructed so that they clamp the conductor between metal surfaces with sufficignt
cantact pressure but without causing damage to the conductor.

THe terminals shall be fixed so that when the clamping means is tightened or loosened:

— | the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that'there is no appreciable movemgnt
or if they are not subject to torsion in normal use and they are locked by a self-hardening
resin;

— | internal wiring is not subjected to stress;

— | neither clearances nor creepage distances are reduced below the values specifiped
in Clause 29.

Caompliance is checked by inspection and. by the test of Subclause 9.6 of IEC 60999-1:1999,
the torque applied being equal to two-thirds of the torque specified.

After the test, the conductors shall show no deep or sharp indentations.

2§.4 Terminals for type X.attachment, except type X attachments having a specially
prepared cord, and terminals for the connection of cables of fixed wiring, shall not require
special preparation ofithe conductor such as by soldering of the strands of the conductor, the
uge of cable lugs, eyelets or similar devices. Reshaping of the conductor before its introductipn
info the terminal-ortwisting a stranded conductor to consolidate the end is not considergd
splecial preparation.

19
=}

ThHe terminals shall be constructed or placed so that the conductor cannot slip out wh
clamping screws or nuts are tightened.

26.5 Terminals for type X attachment shall be located or shielded so that if a wire of a
stranded conductor escapes when the conductors are fitted, there is no risk of accidental
connection to other parts that could result in a hazard.

Compliance is checked by inspection and by the following test.

A 8 mm length of insulation is removed from the end of a flexible conductor having a nominal
cross-sectional area as specified in Table 11. One wire of the stranded conductor is left free
and the other wires are fully inserted and clamped in the terminal. The free wire is bent, without
tearing the insulation back, in every possible direction but without making sharp bends around
barriers.
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There shall be no contact between live parts and accessible metal parts and, for class Il
constructions, between live parts and metal parts separated from accessible metal parts by
supplementary insulation only.

26.6 Terminals for type X attachment and for the connection of cables of fixed wiring shall
allow the connection of conductors having the nominal cross-sectional areas shown in Table 13.
However, if a specially prepared cord is used, the terminals need only be suitable for the
connection of that cord.

Table 13 — Nominal cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional area
A mm?
Flexible cords Cable for fixed wiring
<3 0,5 and 0,75 1°to 2,5
>3and <6 0,75 and 1 1 to 2,5
>6and <10 1 and 1,5 1 to 2,5
>10 and <16 1,5 and 2,5 1,56 to 4
>16 and <25 2,5 and 4 25 to 6
> 25 and <32 4 and 6 4 to 10
> 32 and <50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25

Caompliance is checked by inspection, by measurement and by fitting cables or cords of the
smallest and largest cross-sectional areas specified.

24.7 Terminals for type X attachment, other than those in class Ill appliances that do ot
cantain live parts, shall be accessibleafter removal of a cover or part of the enclosure.

Caompliance is checked by inspection.

24.8 Terminals for the connection of fixed wiring, including the earthing terminal, shall pe
lotated close to each other.

Caompliance is checked by inspection.

26.9 Terminals of the pillar type shall be constructed and located so that the end of| a
canductor(introduced into the hole is visible, or can pass beyond the threaded hole for| a
distancetequal to half the nominal diameter of the screw but at least 2,5 mm.

Campliance is checked hy inspection and hy measurement

26.10 Terminals with screw clamping and screwless terminals shall not be used for the
connection of the conductors of flat twin tinsel cords unless the ends of the conductors are fitted
with means suitable for use with screw terminals.

Compliance is checked by inspection and by applying a pull of 5 N to the connection.

After the test, the connection shall show no damage that could impair compliance with this
standard.

26.11 For appliances having type Y attachment or type Z attachment, soldered, welded,
crimped or similar connections may be used for the connection of external conductors. For
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class Il appliances, the conductor shall be positioned or fixed so that reliance is not placed
upon the soldering, crimping or welding alone to maintain the conductor in position. However,
these methods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and other metal parts cannot be reduced below the values
specified for supplementary insulation, if the conductor becomes free at the soldered or
welded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.

27 Proviston forearthing

27.1 Accessible metal parts, including metal parts behind a decorative cover that does not
withstand the test of 21.1, of class 0l appliances and class | appliances that may. become
live in the event of a failure of basic insulation, shall be permanently and reliably*connectgd
tolan earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Egrthing terminals and earthing contacts shall not be connected to the neutral terminal.

Cliass 0 appliances, class Il appliances and class lll appliances,'shall have no provision for
prptective earthing.

Safety extra-low voltage circuits shall not be earthed unless’ they are protective extra-lgw
vgltage circuits.

Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured against
adcidental loosening.

Tgrminals for the connection of external equipotential bonding conductors shall allow the
cdnnection of conductors having noniinal cross-sectional areas of 2,5 mm?2 to 6 mm? and shgll
ngt be used to provide earthing cantinuity between different parts of the appliance. It shall rlot
bg possible to loosen the conductors without the aid of a tool.

NQTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bond|ng
conductors.

Compliance is checked by inspection and by manual test.

27.3 |If a detachable part having an earth connection is plugged into another part of the
agpliance,the earth connection shall be made before the current-carrying connections gre
egtablished” The current-carrying connections shall be separated before the earth connectipn
when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of the
conductors between the cord anchorage and the terminals, shall be such that the current-
carrying conductors become taut before the earthing conductor if the cord slips out of the cord
anchorage.

Compliance is checked by inspection and by manual test.

27.4 All parts of the earthing terminal intended for the connection of external conductors shall
be such that there is no risk of corrosion resulting from contact between these parts and the
copper of the earthing conductor or any other metal in contact with these parts.

Parts providing earthing continuity, other than parts of a metal frame or enclosure, shall be of
metal having adequate resistance to corrosion, unless they are parts of copper or copper alloys
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containing at least 58 % copper for parts that are processed by cold forming, and at least 50 %
copper for other parts, or unless they are parts of stainless steel containing at least 13 %
chrome. If these parts are of steel, they shall be provided with an electroplated coating having
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

Parts of coated or uncoated steel that are only intended to provide or to transmit contact
pressure shall be adequately protected against rusting.

NOTE 1 Examples of parts providing earthing continuity and parts that are only intended to provide or to transmit
contact pressure are shown in Figure 10.

NQTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered-to |be
adgquately protected against corrosion, but they can be used to provide or to transmit contact pressure.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium or ‘@luminiym
alloy, precautions shall be taken to avoid the risk of corrosion resulting from coftact betweg
cogpper and aluminium or its alloys.

5

Caompliance is checked by inspection and by measurement.

In|case of doubt, the thickness of the coating is measured as described in ISO 2178 or|in
IS0 1463.

27.5 The connection between the earthing terminal or €arthing contact and earthed meial
pdrts shall have low resistance.

If the clearances of basic insulation in a protective ‘extra-low voltage circuit are based pn
the rated voltage of the appliance, this requireméent does not apply to connections providing
eqrthing continuity in the protective extra-low-voltage circuit.

Caompliance is checked by the following test.

A kurrent derived from a source havihg a no-load voltage not exceeding 12 V (AC or DC) anpd
equal to 1,5 times rated current of the appliance or 25 A, whichever is higher, is passed
bdtween the earthing terminal or-earthing contact and each of the accessible metal parts|in
turn. The test is carried out-until steady conditions have been established.

The voltage drop between the earthing terminal of the appliance or the earthing contact of the
afpliance inlet and the*accessible metal part is measured. The resistance calculated from the
current and this voltage drop shall not exceed 0,1 Q. The resistance of the supply cord is not
ing¢luded in the wreSistance calculation.

27.6 The printed conductors of printed circuit boards shall not be used to provide earthipg
cantinuity in hand-held appliances. They may be used to provide earthing continuity in other
agpliances if at least two tracks are used with independent soldering points and the appliange
complies with 27.5 for each circuit

Compliance is checked by inspection and by the relevant tests.

28 Screws and connections

28.1 Fixings, the failure of which may impair compliance with this standard, electrical
connections and connections providing earthing continuity shall withstand the mechanical
stresses occurring in normal use.

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as zinc
or aluminium. If they are of insulating material, they shall have a nominal diameter of at least
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3 mm and they shall not be used for any electrical connections or connections providing
earthing continuity.

Screws used for electrical connections or for connections providing earthing continuity shall

SC

rew into metal.

Screws shall not be of insulating material if their replacement by a metal screw could impair
supplementary insulation or reinforced insulation. Screws that may be removed when
replacing a supply cord having a type X attachment or when undertaking user maintenance

shfleLbumeam_mmmLuhﬂmema_mﬂame_mLhﬁic
insulation.
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mpliance is checked by inspection and by the following test.

rews and nuts are tested if they are:
used for electrical connections;

used for connections providing earthing continuity, unless at least two screws or nuts 3
used;

likely to be tightened:
e during user maintenance;
e when replacing a supply cord having a type X attachment;

e during installation.
e screws or nuts are tightened and loosened without jerking:

10 times for screws in engagement with a, tAread of insulating material;

5 times for nuts and other screws.

rews in engagement with a thread\of insulating material are completely removed a
nserted each time.

hen testing terminal screws and nuts, a cable or flexible cord of the largest cross-sectior
ba specified in Table 13 jsplaced in the terminal. It is repositioned before each tightening.

e test is carried out by means of a suitable screwdriver, spanner or key and by applying
‘que as shown in Table 14.

lumn | is applicable for metal screws without heads if the screw does not protrude from t
le when tightened.

lumn N is applicable for:

al

other metal screws and for nuts:

screws of insulating material:

e having a hexagonal head with the dimension across flats exceeding the overall thread

diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-corner

dimension exceeding the overall thread diameter;

e with a head having a slot or cross-slots, the length of which exceeds 1,5 times the

overall thread diameter.

Column Il is applicable for other screws of insulating material.
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Table 14 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm

1 1 1
<238 0,2 0,4 0,4
>28 and <30 0,25 0,5 0,5
>3,0 and <32 0.3 0.6 0.5
>3,2 and <3,6 0,4 0,8 0,6
>36 and <4,1 0,7 1,2 0,6
>4,1 and <4,7 0,8 1,8 0,9
>4,7 and <5,3 0,8 2,0 1,0

> 5,3 - 2,5 1,25

N
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clamp the parts together.
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TH

cutting (self-tapping) screws shall not be used if they are likely to be operated by the user|or

damage impairing the further use of the fixings or connections shalboccur.

.2 Electrical connections and connections providing earthingcontinuity shall be constructgd
that contact pressure is not transmitted through non-ceramicjinsulating material that is lialle
shrink or to distort unless there is sufficient resiliency im\the metallic parts to compensate for
y possible shrinkage or distortion of the insulating material.

is requirement does not apply to electrical connéections in circuits of appliances for which:

30.2.2 is applicable and that carry a current\not exceeding 0,5 A;
30.2.3 is applicable and that carry a curfent not exceeding 0,2 A.

e requirement does not apply to the connections to the heating elements.
mpliance is checked by inspegction.

.3 Space-threaded (sheet-metal) screws shall only be used for electrical connections if they

read-cutting (self-tapping) screws and thread rolling screws shall only be used for electrigal
nnections if they generate a full form standard machine screw thread. However, thregqd-

staller.

read-cutting, thread rolling and space-threaded screws may be used in connections providing

ealrthing continuity provided it is not necessary to disturb the connection:

At

in normal use;
during user maintenance;
when replacing a supply cord having a type X attachment; or

during installation.

least two screws shall be used for each connection providing earthing continuity, unless the

screw forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.
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28.4 Screws and nuts that make a mechanical connection between different parts of the
appliance shall be secured against loosening by means such as spring washers, lock washers

and crown type locks as part of the screw head, if they also make electrical connections

or

connections providing earthing continuity. Sealing compound that softens on heating may also

be used to provide security against loosening but only for screw connections not subject
torsion in normal use.

to

This requirement does not apply to screws in the earthing circuit if at least two screws are used

for the connection or if an alternative earthing circuit is provided.

Riyvets used for electrical connections or for connections providing earthing continuity shall

sgicured against loosening if these connections are subject to torsion in normal use,-A-ri\
hgving a non-circular shank or an appropriate notch may be used to secure against lo0seni
if fhese connections are subject to torsion in normal use.

NQTE This requirement does not imply that more than one rivet is necessary for providing earthing continuity.

Compliance is checked by inspection and by manual test.

29 Clearances, creepage distances and solid insulation

Appliances shall be constructed so that the clearances,(creepage distances and so
ingulation are adequate to withstand the electrical stresses(to which the appliance is liable
bg subjected.

Compliance is checked by the requirements anditests of 29.1 to 29.3 that are carried d@
s¢parately.

If goatings are used on printed circuit boards:ito protect the microenvironment (type 1 protectio
or| to provide basic insulation (type’2 protection), normative Annex J applies. T
microenvironment is pollution degreesh under type 1 protection. For type 2 protection, t
spacing between the conductors before the protection is applied shall not be less than t
values as specified in Table 1.0f IEC 60664-3:2016. These values apply to function
insulation, basic insulation, supplementary insulation as well as reinforced insulation.

NQTE The requirements and tests are based on IEC 60664-1:2007 from which further information can be obtain

29.1 Clearances shall not be less than the values specified in Table 16, taking into accoy

be
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the rated impulsé voltage for the overvoltage categories of Table 15, unless, for basic

insulation and funictional insulation, they comply with the impulse voltage test of Clause 1

Fqr appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table
shiall be.dncreased according to the altitude correction factor in Table A.2 of IEC 60664-1:200

4.

16
7.

If fhe Construction is such that the distances could be affected by any of the following:

— distortion;

— movement of parts;

— assembly of parts;

— wear of basic insulation;

— wear of functional insulation,

the impulse voltage test is not applicable and the clearances for rated impulse voltages
1 500 V and above specified in Table 16 are increased by 0,5 mm.

The impulse voltage test is not applicable:

of
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— when the microenvironment is pollution degree 3; or

— for basic insulation of class 0 appliances and class 0l appliances; or

— to appliances intended for use at altitudes exceeding 2 000 m.

Appliances are in overvoltage category II.

NOTE 1 Informative Annex K gives information regarding overvoltage categories.

Table 15 — Rated impulse voltage

Rated voltage?

Rated impulse voltage

\ \
Overvoltage category
| 1 ]|
<50 330 500 800
> 50 and < 150 800 1 500 2 500
> 150 and = 300 1500 2 500 4 000

5 Z

DTE The values are based on the assumption that the appliance will not generate higher overvoltages than
ose specified. If higher overvoltages are generated, the clearances have tp-be)increased accordingly.

i)

For multi-phase appliances, the line to neutral or line to earth voltage is_used for rated voltage.

Table 16 — Minimum-clearances

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
2 500 1,5
4 000 3,0
6 000 5,5
8 000 8,0
10 000 11,0

NOTE

intermediate values of Table 16 can be determined by interpolation.

If the rated impulse voltage is not specified in the table, clearances for

b

2 The distances specified apply only to clearances in air.

Fre-stmmatter clearances specified T HEC608684=12007 trave ot beemadoptedfor
practical reasons, such as mass-production tolerances.

This value is increased to 0,8 mm for pollution degree 3.

For tracks of printed circuit boards, this value is reduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

Compliance is checked by inspection and by measurement.

Parts, such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.
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A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce clearances when making the measurement. The force is:

— 2 N, for bare conductors;
— 30 N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032. Apertures are assumed to be
covered by a piece of flat metal.

NOTE 2 The way in which clearances are measured is specified in IEC 60664-1:2007.

NQTE 3 The procedure for assessing clearances is given in informative Annex L.

29.1.1 The clearances of basic insulation shall be sufficient to withstand the overvaltages
likely to occur during use, taking into account the rated impulse voltage. The ‘“values |of
Tdble 16, or the impulse voltage test of Clause 14, are applicable.

THe clearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 mm
if fhe microenvironment is pollution degree 1.

Lacquered conductors of windings are considered to be bare conduetors.

Caompliance is checked by measurement.

29.1.2 Clearances of supplementary insulation shallrbe not less than those specified|in
T4gble 16.

Caompliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall be not less than those specified |in

Tdble 16, using the next higher step for.rated impulse voltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermedigte
canductive part between the basic insulation and supplementary insulation, clearancps
are measured between live parts and the accessible surface, and the insulation system|is
trgated as reinforced insulation as shown in Figure 11.

29.1.4 The clearances for functional insulation are the largest values determined from:

— | Table 16 baséd)on the rated impulse voltage;

— | Table F.Zain'1EC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expectedito occur across it, if the frequency of the steady-state voltage or recurring pepk
voltage-does not exceed 30 kHz;

— | Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring pepk
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test of Clause 14 may be applied
instead unless the microenvironment is pollution degree 3 or the construction is such that the
distances could be affected by wear, by distortion, by movement of the parts or during assembly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lacquered conductors of windings are considered to be bare conductors. However, clearances
at crossover points are not measured.

The clearance between surfaces of PTC heating elements may be reduced to 1 mm.
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Compliance is checked by measurement and by a test if necessary.

29.1.5 For appliances having higher working voltages than rated voltage, for example on
the secondary side of a step-up transformer, or if there is a resonant voltage, the clearances
for basic insulation are the largest values determined from:

Table 16 based on the rated impulse voltage;

Table F.7a in IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceed 30 kHz;

If
IE

If
IE

Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurrihg pepk
voltage exceeds 30 kHz.

the clearances applied for basic insulation are selected from (Table F.7a |of

C 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of.supplementalry
insulation shall be not less than those specified for basic insulation.

the clearances applied for basic insulation are selectedy from Table F.7a |of

C 60664-1:2007, then the clearances of reinforced insulation.shall be dimensioned ps

splecified in Table F.7a to withstand 160 % of the withstand\ voltage required for basic
insulation.
If {he clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:20(Q5,
then the clearances of reinforced insulation shall be twice the value required for bagic
insulation.
If the secondary winding of a step-down transformer is earthed, or if there is an earthed scregn

be
se
ra

Fd

tween the primary and secondary windings, clearances of basic insulation on the

condary side shall be not less than thosespecified in Table 16, using the next lower step for
tfed impulse voltage as a reference.

r circuits supplied with a voltage*lower than rated voltage, for example on the seconddry

side of a transformer, clearances-of functional insulation are based on the working voltade,

wh
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5 is,the working voltage for basic insulation.

ich is used as the rated voltage in Table 15.
mpliance is checked by measurement.

.2 Appliances~shall be constructed so that creepage distances are not less than thoge
propriate forithe’working voltage, taking into account the material group and the pollutipn
gree.

TE 1_The working voltage for parts connected to the neutral is the same as for parts connected to the line gnd

P 1

Lrdes ol o L 1
MUUuUIT UTyicc 4 dPplico Ullitoo.

precautions have been taken to protect the insulation, in which case pollution degree 1
applies;

the insulation is subjected to conductive pollution, in which case pollution degree 3 applies.

NOTE 2 An explanation of pollution degree is given in informative Annex M.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distances are measured is specified in IEC 60664-1:2007.

Parts such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.
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A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce creepage distances when making the measurement. The force is:

2 N, for bare conductors;
30 N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032.

The relationship between the material group and the comparative tracking index (CTI) values,
as _given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:
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vdlues shall be used instead if they.exceed the values in Table 17.

Ex

di

cILarance, the corresponding™ creepage distance shall not be less than the minimd

material group I: 600 <CTI;

material group II: 400 < CTI < 600;
material group Illla: 175 < CTI < 400;
material group Illb: 100 < CTI < 175.

ese CT! values are obtained in accordance with [|EC 60112:2003 includi
C 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown,
bof tracking index (PTI) test in accordance with normative Annex\.is carried out at the O
lues specified, in order to establish the material group.

TE 4 The procedure for assessing creepage distances is given in informative Annex L.

a double insulation system, the working voltage<for both the basic insulation a
pplementary insulation is taken as the working voltage across the complete douHf

ulation and supplementary insulation.

.2.1 Creepage distances of basic insulation shall not be less than those specified
ble 17. However, if the working voltage(is periodic and has a frequency that exceeds 30 kH
b creepage distances shall also be.determined from Table 2 of IEC 60664-4:2005. The

cept for pollution degree 1, if-the test of Clause 14 has been used to check a particu

ension specified for the clearance of Table 16.

9
Tl

nd
le

ulation system. It is not divided according to thickness and dielectric constants of the basic

in
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ar



https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 118 -

IEC 60335-2-111:2024 EXV © |EC 2024

Table 17 — Minimum creepage distances for basic insulation

Working voltage

Creepage distance

\ mm
Pollution degree
1 2 3
Material group Material group
| 1 Ila/lllb | 1 a/lllb 2
<50 0,18 0,6 0,85 1,2 1,5 1,7 1,9
125 0,28 0,75 1,05 1,5 1,9 2,1 24
250 0,56 1,25 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7,1 8,0
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 12)5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NPTE 1 Lacquered conductors of,windings are considered to be bare conductors, but creepage distances fpr
basic insulation in other than a double insulation construction need not be greater than the associated clearan¢e
specified in Table 16 taking into account 29.1.1.
NPTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances neg¢d
n¢t be greater than the-associated clearance.
NPTE 3 Except forcircuits on the secondary side of an isolating transformer, the working voltage is considergd
to| be not less than'the rated voltage of the appliance.
NPTE 4 Forjyworking voltages > 50 V and < 630 V, if the voltage is not specified in the table, the values pf
cleepage-distances can be found by interpolation.
a | Material group Illb is allowed if the working voltage does not exceed 50 V.

Compliance is checked by measurement.

29.2.2 Creepage distances of supplementary insulation shall be at least those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.

Compliance is checked by measurement.

29.2.3 Creepage distances of reinforced insulation shall be at least double those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.
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Compliance is checked by measurement.

29.2.4 Creepage distances of functional insulation shall be not less than those specified
in Table 18. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005.
These values shall be used instead if they exceed the values in Table 18.

The creepage distances may be reduced if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Table 18 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb I 1 Ia/lllb
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1,1 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ¢ 0,75 1,6 2)2 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <\3 200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5 000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6.300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>¢8,000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0

NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need not be
greater than the associated clearance for working voltages less than 250 V and for pollution degrees 1 and 2.
However, the creepage distances between terminations are those specified in the table.

NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances need
not be greater than the associated clearance.

NOTE 3 For working voltages > 10 V and <630 V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the values
specified in Table F.4 of IEC 60664-1:2007 apply. For voltages less than 100 V, the values shall not be less

than those specified for 100 V.
Material group IlIb is allowed if the working voltage does not exceed 50 V.

The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V
considered to be 400 V.

is

Compliance is checked by measurement.

29
or

dyring the use of the appliance.

Cq

29

29
sy
m

29
te
Cl
16

.3 Supplementary insulation and reinforced insulation shall have adequate thickneg
have a sufficient number of layers, to withstand the electrical stresses that can be €xpect

mpliance is checked:

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulation'¢onsists of more th
one separate layer, other than natural mica or similar flaky matefial, or

for insulation, other than single layer internal wiring insulatioh; by an assessment of t
thermal quality of the material combined with an electric ;strength test, in accordance w
29.3.3 and for accessible parts of reinforced insulation’consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the material according to 29.3.3 combined w
an electric strength test in accordance with 23,5, for each single layer internal wiri
insulation touching each other, or

as specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to a
periodic voltage having a frequency that-exceeds 30 kHz.
.3.1 The thickness of the insulation:shall be at least:

1 mm for supplementary insulation;

2 mm for reinforced insulation.

.3.2 Each layer of /material shall withstand the electric strength test of 16.3
pplementary insulation. Supplementary insulation shall consist of at least 2 layers
hterial and reinforced insulation of at least 3 layers.

.3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h af
mperature .0f~50 K in excess of the maximum temperature rise measured during the test
ause 19-Atthe end of the period, the insulation is subjected to the electric strength test

.3 at the-conditioning temperature and also after it has cooled down to room temperature.

W
o

for
of

of
of

If

he‘temperature rise of the insulation measured during the tests of Clause 19 does not exce

the value specified in Table 3, the test of [EC 60068-2-Z is not carried oul.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.
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Table 19 — Minimum thickness for accessible parts
of reinforced insulation consisting of a single layer

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
v mm

Overvoltage category

) n i

<50 0,01 0,04 0.1

>50 and <150 0,1 0,3 0,6
>150 and <300 0,3 0,6 1,2

NQTE The values in Table 19 cover clearances through a possible hole in the insulation”and align W
IEC 60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through a‘possible hole is
copsidered relevant because it is only stressed when the second electrode (human body) is\présent.

30 Resistance to heat and fire

30.1 External parts of non-metallic material, parts of insulatingmaterial supporting live pan
in¢luding connections, and parts of thermoplastic material providing supplementary insulatis
or[reinforced insulation shall be sufficiently resistant to heat if their deterioration could cau
the appliance to fail to comply with this standard.

THis requirement does not apply to:

— | the insulation or sheath of flexible cords or internal wiring;
— | those parts of coil formers that do not sapport or retain terminals in position;

— | parts of ceramic material.

Compliance is checked by subjécting the relevant part to the ball pressure test
IEIC 60695-10-2.

The test is carried out at-atemperature of 40 °C + 2 °C plus the maximum temperature ri
dgtermined during the test-of Clause 11, but it shall be at least:

—| 75 °C + 2 °C, forexternal parts;

— | 125 °C # 2 C;-for parts supporting live parts.

However, forparts of thermoplastic material providing supplementary insulation or reinforc

insulation;”the test is carried out at a temperature of 25 °C +2 °C plus the maximd
teinpefrature rise determined during the tests of Clause 19, if this is higher. The temperatu

ith
hot

of

rijeScobtained during the tests of 19.4 and 19.5 are not taken into account provided that t
to bt te—terminated—t o operation——oftfroese , PSR
necessary to remove a cover or use a tool to reset it.

a O—107V operatio v O 0 710 v atia

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex

30.2 Parts of non-metallic material shall be resistant to ignition and spread of fire.

0.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located within

3 mm of each other is unlikely to propagate flames that originate inside the appliance
propagating flames from one insignificant part to another.

by
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

— for attended appliances, 30.2.2 is applicable;
— for unattended appliances, 30.2.3 is applicable.

Appliances for remote operation are considered to be appliances that are operated while
unattended and consequently they are subjected to the test of 30.2.3.

Fqr parts of the appliance that are connected to the supply mains during the charging periqd,
30.2.3 applies.

Fqr the base material of printed circuit boards, compliance is checked by the test of 30.2.4.

The tests are carried out on parts of non-metallic material that have beeh.removed from the
afdpliance. When the glow-wire test is carried out, the parts are placed in the same orientatipn
aq they would be in normal use.

NQTE 1 For parts that have been removed, it is the intention that IEC 60695-2-14:2014, 4.3.c) applies, which states
"reimove the part under examination in its entirety and test it separately”.

TRese tests are not carried out on the insulation of wires;

NQTE 2 The selection and sequence of tests for resistance~ig, fire are shown in Figure O.2 to Figure O.4]of
infprmative Annex O.

30.2.1 Parts of non-metallic material .. aré subjected to the glow-wire test |of
IEIC 60695-2-11:2014, which is carried out at 560 °C. However, the glow-wire test is not carried
oyt on parts of material classified as having a glow-wire flammability index (GWFI) accordipg
to|IEC 60695-2-12 of at least 550 °C.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the neargst
preferred value specified in.IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test is also.not carried out on parts of material classified at least HB40 according
to|lEC 60695-11-10_provided that the test sample used for the classification was no thicker than
the relevant part of\the appliance.

Parts for which-the glow-wire test cannot be carried out, such as those made of soft or foamy
material, shall meet the requirements specified in ISO 9772 for material classified HBF, the tgst
sdmple.used for the classification being no thicker than the relevant part of the appliance.

30L222 _Not applicable

30.2.3 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and
30.2.3.2. However, the tests are not applicable to:

— parts supporting welded connections and parts within a distance of 3 mm of these
connections;

— parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

— soldered connections on printed circuit boards and parts within a distance of 3 mm of these
connections;
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connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply

mains, and parts within a distance of 3 mm of these connections.

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.

30

Se

.2.3.1  Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, that carry a current exceeding 0,2 A during normal
operation, and parts of non-metallic material, other than small parts, within a distance of 3 mm
of such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014 with a test

verity of 850 °C.
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e tip of the glow-wire should be applied to the part in the vicinity of the connection.

here a non-metallic material is within a distance of 3 mm of a current-carrying connection, H
shielded from the connection by a different material, the glow-wire test
C 60695-2-11:2014 is carried out at the relevant temperature with the tip oflthe glow-w
plied to the interposed shielding material with the shielded material in place~and not direc
the shielded material.

wever, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °C is not carri
t on parts of material classified as having a glow-wire flammabijlity’ index (GWFI) of at lea
0 °C according to IEC 60695-2-12.

D, 7 mm of the relevant part, then the test sample shall-have a thickness equal to the nears
bferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

.2.3.2 Parts of non-metallic material supparting connections, such as switch contacts a
nilar contacts in other components and parts of non-metallic material within a distance
mm of such connections are subjected tothe glow-wire test of IEC 60695-2-11:2014.

e tip of the glow-wire should be applied to the part in the vicinity of the connection.

e test severity is:

750 °C, for connections.that carry a current exceeding 0,2 A during normal operation;

650 °C, for other connections.

here a non-metalli¢imaterial is within a distance of 3 mm of a current-carrying connection, H
shielded from~_the connection by a different material, the glow-wire test
C 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-w
plied to the'interposed shielding material with the shielded material in place and not direc
the shietdéd material.

weyer, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is 1

he glow-wire flammability index (GWFI) is not available~xfér a sample with a thickness withi

ut
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rried out on parts of material fulfilling both or either of the following classifications:

a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;

e 775 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 675 °C, for other connections.
a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;

e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.
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If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

— comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or
675 °C as appropriate; or

— —comprise material hr—)\/ing a glnw-wirp fl:ammahilify index ((—‘.WFI) of atleast 750 °C ar 650 °C
as appropriate; or

— | comply with the needle-flame test (NFT) of normative Annex E; or

— | comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used for the classification was no thicker than the relevant part of the’appliange.

A lconsequential needle-flame test (NFT) in accordance with normative Annex E is applied|to
ndn-metallic parts that encroach within the envelope of a vertical cylinder having a diameter|of
20 mm and a height of 50 mm, placed above the centre of the connection zone and on top |of
the non-metallic parts that are supporting current-carrying connections, and parts of ndn-
metallic material within a distance of 3 mm of such connections if these parts are those:

— | that withstood the glow-wire test of IEC 60695-2-11:2014~with a test severity of 750 °C |or
650 °C as appropriate, but that during the test produce &,flame that persists for longer than
2s; or

— | that comprised material having a glow-wire flammabitity index (GWFI) of at least 750 °C, [or
650 °C as appropriate; or

— | small parts, that comprised material having a glow-wire flammability index (GWFI) of|at
least 750 °C, or 650 °C as appropriate; or,

— | small parts for which the needle-flame.test (NFT) of normative Annex E was applied; or
— | small parts for which a material classification of V-0 or V-1 was applied.

NQTE An example of the placement of the\vertical cylinder is shown in Figure 12.

However, the consequential needle-flame test is not carried out on non-metallic parts, includihg
small parts, within the cylinder that are parts:

— | having a glow-wire_ignition temperature (GWIT) of at least 775 °C, or 675 °C as appropriate;
or

— | comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sampletused for the classification was no thicker than the relevant part of the appliange;
or

— | shielded’by a flame barrier that meets the needle-flame test (NFT) of normative Annex E|or
that comprises material classified as V-0 or V-1 according to IEC 60695-11-10 provided that
the test sample used for the classification was no thicker than the relevant part of the

apnliance
rr

There shall be no battery in the area of the vertical cylinder used for the consequential needle
flame test, unless the battery is shielded by a barrier that meets the needle flame test of
normative Annex E or that comprises material classified as V-0 or V-1 according to
IEC 60695-11-10, provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.

30.2.4 The base material of printed circuit boards is subjected to the needle-flame test (NFT)
of normative Annex E. The flame is applied to the edge of the board where the heat sink effect
is lowest when the board is positioned as in normal use.

NOTE The test can be carried out on a printed circuit board on which components are mounted. However, ignition
of a component is disregarded.
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The needle-flame test (NFT) of normative Annex E is not carried out on:

— printed circuit boards of low-power circuits described in 19.11.1;
— the printed circuit boards in:
e a metal enclosure that confines flames or burning droplets;
e hand-held appliances;
e appliances that have to be kept switched on by hand or foot;
e appliances that are continuously loaded by hand.

— | a base material classified as V-0 according to IEC 60695-11-10 or VTM-0 according |to
ISO 9773, provided that the test sample used for the classification was no thicker than the
printed circuit board.

31 Resistance to rusting

Fgrrous parts, the rusting of which might cause the appliance to fail to comply. with this standard,
shall be adequately protected against rusting.

Unless otherwise specified in the relevant part 2, the appliance js_ deemed to comply with the
requirement without testing.

D

32 Radiation, toxicity and similar hazards

32.1 Appliances shall not emit harmful radiation ©r)present a toxic or similar hazard due|to
their operation in normal use.

Unless otherwise specified in the relevant part 2, the appliance is deemed to comply with the
refjuirement without testing.

32.2 Appliances shall not present an‘optical radiation hazard due to their operation in normal
use.

THis requirement does not apply to lamps and lamp systems that comply with 24.1.10.
Caompliance is checket.as follows with the appliance supplied at rated voltage.

Radiation assessment is performed at or recalculated to 200 mm distance or at the fixed use
distance indicated in the instructions for use, following the measurement procedure describgd
in|lEC 624.73:2006.

If la lamp or lamp system is intended to illuminate objects, it shall be assessed at the GLS
agsessment distance which produces a luminance of 500 lux as described in IEC 62471:2006.

The appliance shall comply with the exempt group classification requirements of
IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ).

NOTE To avoid errors associated with low signal to noise ratio from spectroradiometers, handheld radiometers with
specialized detectors sensitive to either the actinic UV or UV-A region can be used for these measurements.
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IEC

Key
circuit of Figure 4 of IEC 60990:2016

= 0

accessible part
inaccessible metal part
basic insulation
supplementary insulation

double insulation

o A WON

reinforced insulation

Figure 1 — Circuit diagram for leakage’current measurement at operating temperature
fqr single-phase connection of class Il appliances and for parts of class Il constructign
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001 [

I o IEC
Key

C | circuit of Figure 4 of IEC 60990:2016

NQTE Forclass 0l appliances and class | appliances, C can be replaced by a low impedance ammeter respond{ng
to [he rated frequency of the appliance.

Figure 2 — Circuit diagram for leakage current measurement at operating temperature
for single-phase connection of otherthan class Il appliances
or parts of class l)construction



https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 128 — |EC 60335-2-111:2024 EXV © |[EC 2024

1 \
‘__
2 \
3 —
5 —
4 c
— |
/ L
1 [
a\f b c
N @
z
PE
L, o
L, led
Ly
IEC
Key Connections ' and supplies
g circuit of Figure 4 of IEC 60990:2016 L;, Ly, Bgy N supply voltage with neutral
1| accessible part PE\protective earth conductor
2| inaccessible metal part Z IT system neutral to earth high impedance
3| basic insulation
4] supplementary insulation
5| double insulation
NQTE |If the test laboratory is~supplied from a TN or TT distribution system, then Z will be zero. Consequently,
always connecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of the typd of
digtribution system (TN,.T\[“or IT) used by the test laboratory and will cover the most onerous condition likely to[be
engountered during normal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperature
for threesphase with neutral class Il appliances and for parts of class Il construction
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Key Connectionscand’supplies
g circuit of Figure 4 of IEC 60990:2016 L,, L,, L;, N\Supply voltage with neutral
1| accessible part PE pratective earth conductor
2| basic insulation Z "N'system neutral to earth high impedance

NQTE 1 For class 0l appliances and class | appliances, C can be replaced by a low impedance ammejer
regponding to the rated frequency of the appliance.

NQTE 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Consequentily,
always connecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of the typd of
didtribution system (TN, TT or |[F)\used by the test laboratory and will cover the most onerous condition likely to|be
engountered during normal use\of the appliance.

Figure 4 — Circuit.diagram for leakage current measurement at operating temperaturT
for three-phase-with neutral appliances other than those of class Il or parts of class Il
construction
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a) Example of a small part b) Example of a small part

S
O )"
IEC

c) Example of a part that is not a small part

Key

S | surface

NQTE The small and large circles in examples A, B and C are 8 mm and 15 mm,in’ diameter respectively.

Figure 5 — Small part

IEC

D is a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 W.

A 4nd B are points closest to the supply source where the maximum power delivered to external load does not excded
15|W. These afe low-power points.

Pojnts A~and B are separately short-circuited to C.

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, Z5 and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Dimensions in millimetres
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Key
A insulating material
B spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

C loop
Figure 7 — Test finger nail
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Dimensions in millimetres

2

axis of oscillation
oscillating frame
counterweight

sample

adjustable carrier plate
adjustable bracket

load

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

/

XX | 7Y
N % | /\
2
! IEC | IEC

IEC IEC

Jonstruction showing part of appliance of insulating Construction showing one of the clamping members is
material and so shaped that it obviously forms parf'of a fixed to the appliance

cprd clamp.

NOTE 1 Clamping screws can screw jnto threaded holes in the appliance or pass through holes where they are

(2]

bcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

| O

IEC IEC

Construction showing no part securely fixed to the appliance

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

Figure 9 — Constructions of cord anchorages
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Key
1 | part providing earthing continuity

2 | part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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] C E G
1
I:I Air
Solid insulation e
Key
1 |accessible unearthed metal part
2 | enclosure
3 | accessible earthed metal part
4 |inaccessible unearthed metal part
The live parts L, and L, are separated from(€ach other and partially surrounded by a plastic enclosure contain
apgrtures, partially by air and are in contactwith solid insulation. A piece of inaccessible metal is incorporated ins
thg construction. There are two metal covers, one of which is earthed.
Type of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforced insulation LK
L,J
L,l
L,C
NOTE If the clearances L,D or L,F meet the clearance requirements for reinforced insulation, the clearances

DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances
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Key
A | connection zone
B | non-metallic material
C | non-metallic material
D | non-metallic material

NQTE 1 The placement of the cylinder is shown with respect to example 1 in Figure O.5.

NQTE 2 If C flames for longer than 2 s.during the glow-wire test, then the cylinder is assumed to be located at {he
upper boundary of C. Consequently-parts B and D are subjected to the needle-flame test.

If B flames for longer than 2 s\during the glow-wire test, then the cylinder is assumed to be located on top of|B.
Consequently, D is subjected’to the needle-flame test.

NQTE 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C flame
for]longer than 2 s dlring the glow-wire test, the material used for B or C that is within the cylinder, represented|by

D, |is also subjected, to the needle-flame test.

Figure 12 — Example of the placement of the cylinder
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Dimensions in millimetres

+0,1
31,7 0

+0,1

254 0

+0,1

571 0

A

| IEC

Figure 13 — Small parts cylinder
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cmax
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[ 1
: '
>0 cmax
PO SN
T - ORV
‘ '
T, T, T, T,
T
cell IEC
Key
T,to T, low temperature range
T,lto T, standard temperature range
T,lto T, high temperature range
ORC operating region (current)
! ordax maximum charging current
IR charging current
ORV operating region (voltage)
Ve hax upper limit charging voltage
Vv, charging voltage
T di cell surface temperature
Figure 14 ~ Example of a specified operating region
of a lithium-ion cell during charging
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OA
Own

v ©
circuit of Figure 4 of IEC 60990:2016 Q/C)
sheet of thermal insulation g\\
ondol-mattress Q
uniformly distributed load QQ
aluminium foil 0\\

plywood base G\

m m o O W > X

Figure 101 — Arrange ?for measuring leakage current
and electric s&kength of the ondol-mattress
N2

141N

IEC

Key

A thermal insulation

Figure 102 — Positioning of the thermal insulation on
an ondol-mattress incorporating thermostats
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Annex A
(informative)

Routine tests

A.1 Overview

pr

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a

agpliance after assembly but the manufacturer may perform the tests at an appropriate stage

PGt otTC », C—O0Uu O te

ring production, provided that later manufacturing processes do not affect the resulis.

Components are not subjected to these tests if they have been previously subjected to routipe

5ts during their manufacture.

THe manufacturer may use a different routine test procedure provided that the level of safety|is

eduivalent to that provided by the tests specified in this annex.

THese tests are the minimum considered necessary to cover essential safety aspects. It is the

d
in

TH

m{nufacturer’s responsibility to decide if additional routine tésis are necessary. It may pe
t

ermined from engineering considerations that some of the tests are impracticable |or
ppropriate and therefore need not be carried out.

h product fails any of the tests, it is to be retested_after rework or adjustment.

2 Earth continuity test

current of at least 10 A, derived from a source having a no-load voltage not exceeding 14 V
C or DC), is passed between each of.the accessible earthed metal parts and for:

class 0l appliances, and for class | appliances intended to be permanently connected|to
fixed wiring, the earthing terminal;

other class I appliances:
e the earthing pin or-earthing contact of the plug;

e the earthing.pin‘of the appliance inlet.
e voltage drop‘is measured and the resistance is calculated and shall not exceed for:

appliances-having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply cord;
other-appliances, 0,1 Q.

TH

eduration of the current flow is that required to enable the voltage drop to be measured.

A.

3 Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and
the points of application are shown in Table A.1.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

IEC 60335-2-111:2024 EXV © |[EC 2024 - 141 -

Table A.1 — Test voltages

Test voltage
2

Class 0 appliances, Class 0l appliances, Class | Class lll appliances

Points of application appliances and Class Il appliances

Rated voltage

<150V > 150 V
Bﬁﬂd&ﬂﬂn_ﬁ.\éﬂ parts and
agcessible metal parts
separated from live parts
by
*| basic insulation only 800 1000 400,
*| double or reinforced 2 000 2 500 -
insulation @ °

o

This test is not applicable for class 0 appliances.

For class 0l appliances and class | appliances, this test need not be carried lout on parts of class
construction if the test is considered to be inappropriate.

1

It
vQ

In
of]
co

N(

exceeds 5 mA. However, this limit may ‘be increased up to 30 mA for appliances with a hi

le

TH
cu

SP

A

TH
in

NG
sSW|

may be necessary for the appliance to be in operation during the test to ensure that the tq
itage is applied to all relevant insulation, for example, heating elements controlled by a reld

stead of being subjected to an AC voltage, the instilation may be subjected to a DC volta
1,5 times the value shown in the table. An AG\voltage having a frequency up to 5 Hz
nsidered to be a DC voltage.

breakdown shall occur. Breakdown is assumed to occur when the current in the test circ

bkage current.

e circuit used for the test should incorporate a current sensing device that trips when t
rrent exceeds the limit. The high voltage transformer should be capable of maintaining t
ecified voltage at the limiting current.

4 Functional test

e correct funetioning of an appliance is checked by inspection or by an appropriate test if t
Correct connection or adjustment of components has safety implications.

TE EXamples are verification of the correct direction of motor rotation and the appropriate operation of interlg
tches._This does not require testing of thermal controls or protective devices.

st
Y.

e

is

it
gh

he
he
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

The following modifications to this standard are applicable to:

Th
th
of

NG
co

NG

An|

NG
me
req

3

B.
ng

b3ttery-operated appliances are operated under the following conditions:

battery-operated appliances and remote controls employing non-rechargeable batteries
(primary batteries),

battery-operated appliances and remote controls employing batteries that- gre
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.
e clause numbers in this Annex refer to the clause numbers in the main part of this standdrd

it are modified or not applicable. Clauses that are additional to the clauses in the main part
this standard are identified by adding the Annex letter with the numbering starting at 1.

TE 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See_Figure B.1 e). When used
hjunction with the word charger, battery is not a defined term so is not bolded:

n

TE 2 When supplied in parts, the complete appliance is the detachable power supply part:
plus the part of the appliance containing the battery and the battery<{charging circuitry (Figure B.1 b);

with the battery charging circuitry plus the part of the appliance centaining the battery (see Figure B.1 ¢c and |d);
or

with the battery charging circuitry plus the separable battery and the part of the appliance performing the
intended function (see Figure B.1 f).

overview on the different configurations is given in Figure B.1.

TE 3 As the requirements in this annex aresbased on battery systems that use lithium-ion chemistry, otler
tal-ion and newer chemistries can have characteristics and performance not fully contemplated by thgse
uirements or those of the referenced battery‘standard.

Terms and definitions

3.1 Definitions relating‘to physical characteristics

3.1.1
rmal operation

for appliances operated with detachable batteries or separable batteries that gre
disconnected from the appliance for charging purposes, the appliance is operated to perfofm
its intended function with a battery that is fully charged. The battery being the model|or
type’reference of the battery provided or indicated in the instructions;

No

ed
from the appliance for charging purposes, and that cannot perform their intended function
while the batteries are being charged, the appliance is operated to perform its intended
function with a battery that is fully charged;

for appliances operated with batteries that are replaceable, including integral batteries
that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper
limit short circuit current capacity /. (high) as indicated in Table B.1.

te 1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests

5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

5.8.1 This subclause is not applicable.
5.8.2 This subclause is not applicable.
5.8.3 This subclause is not applicable.
5.8.4 This subclause is not applicable.

B.5.1 Before starting a test requiring a battery that is fully charged;"the battery shall be fully
charged and then shall be disconnected from the charging souree and allowed to rest for|at
least 2 h but no more than 6 h.

B.[5.2 Whenever a rated voltage is specified, a battery that is fully charged shall be use(.

Far battery-operated appliances, where the supply.ferminals for the connection of the battery
hgve no indication of polarity, the more unfavourable polarity shall be applied unless such a
cannection is unlikely to occur due to the construction of the appliance.

B.5.3 Where it is specified in the requirements that the battery provided with or intended for
the appliance may be replaced with an-artificial source, that source shall consist of a DC power
supply or a specially constructed battery, the output of each having the characteristics
dgscribed in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

IEC 60335-2-111:2024 EXV © |EC 2024

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type % A A Ah©
(Informative)
10 % +0 % +25 % IEC
-259% 0% References
Fully- 05x/ of | 20x1 of | 300 % of capacity of
charged SC ST battery provided
Rechargeable battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
Non-rechargeable
Aaad 1,5 3 10 0,5 LRO3
Non-rechargeable AAY | 1,5 5 15 1,0 LR6
Non-rechargeable CY 1,5 5 15 3,0 LR14
Non-rechargeable DY 1,5 6 20 10 LR20
Non-rechargeable
Ap3¢ (9 V) 9,0 0,6 6 0,5 6LR61
. 200 % oficapacity of
0,6x1__of | 2,0xI__ of ;
Non-rechargeable gg:;ér;al se s¢ battery provided )
(dther) volta g battery battery measured at 1 A and
g provided provided 0.9 V/cell cut-off
NOTE 1 I limits are specified for those batteries likely to he replaced with others of the same type but ¢f
dfffering performance.
NOTE 2 The specified Ah values are based upon nominal 1 A discharge current with a 0,9 V/cell end-of-
dfscharge voltage except for PP3 (9 V), which is based’upon 0,1 A discharge current with a 0,9 V/cell end-of-
dfscharge voltage.
NOTE 3 As used in this table, "provided" means ‘either the battery that is provided with the appliance or, if ngt
pfovided, the battery that is intended or spegified to be used with the appliance.
a8l The short circuit current is measured_after 1 s + 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be taken
to ensure that self-heating of the fesistance is managed to minimize the variability on the current during tHe
tests.
bl References are taken froni 1IEC 60086-1.
¢| If the measured capacity is less than 50 % of the capacity specified by the battery manufacturer, calculatign
of minimum capacity~shall be based on the capacity specified by the battery manufacturer instead ¢f
measurement.
4] The non-rechargéable types specified are for alkaline types only.
6 | Classification
6.1 Battery-operated appliances without a supply connection or a functional earth

connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

Compliance is checked by inspection and the relevant tests.
7 Marking and instructions

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:
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— name, trade mark or identification mark of the manufacturer or responsible vendor;

— model or type reference;

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

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
agphance.

19%
o

If more than one battery type can be used with the appliance, the appliance shall bédmark
with the type reference of at least one of the battery types that can be used together with either
the symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If @appliances use more than one battery, appliances shall be marked to indicate correct polarjty
cgnnection of the batteries.

If relevant, the positive terminal shall be indicated by symbol [E€ 60417-5005 (2002-10) ahd
the negative terminal by symbol IEC 60417-5006 (2002-10).

Examples of acceptable marking of an appliance using three batteries are shown in Figure B|2.

Detachable batteries and separable batteries shall/lbe marked with the:

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

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

DJtachabIe batteries and separable batteries that are disconnected from the appliance for
chiarging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also
bg marked with symbol IEC-60417-6413 (2019-05) and the model or type reference of the
battery charger or with the substance of the following:

Use only with <madel or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separahle
bgttery that is disconnected from the appliance for charging, the battery shall be marked with
the type reference of at least one of the battery chargers that can be used together with either
the symbol-lSO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteries that are user replaceable other than general purpose batteries shall be marked with
the:

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

— nominal voltage.

NOTE Examples of general purpose batteries are AAA, AA, C and D alkaline batteries and some lead-acid
batteries.

Compliance is checked by inspection.
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7.6
+ [symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
—_ [symbol IEC 60417-5006 minus; negative polarity
(2002-10)]
~= [symbol IEC 60417-6413 battery charger

DI (2019-05)]

7.12 Instructions shall be provided with the appliance so that the appliance canhe'used safe

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

If jt is necessary to take precautions during user maintenance, @ppropriate details shall
giyen.

THe instructions shall state the substance of the following:

This appliance is not intended for use by persons (including children) with reduc
physical, sensory or mental capabilities, ortack of experience and knowledge, unle
they have been given supervision or instrction concerning use of the appliance byj
person responsible for their safety.

Children should be supervised to ensure that they do not play with the appliance.
THe instructions for appliances incorporating batteries that are intended to be removed f

chlarging or are intended to be replaced by the user and that can be contained in the small pa
cylinder in Figure 13 shall state the.substance of the following:

WARNING: Keep out.of reach of children. Swallowing can lead to chemical burr
perforation of soft tissue, and death. Severe burns can occur within 2 h of ingestig
Seek medical attention immediately.

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

THe instructions for battery-operated appliances shall contain the following information,
agplicable:

— | the_battery type;

y.

or
ts

AsS

_ : nq safe disposal of used batteries.

— how to deal with leaking batteries.

The instructions for battery-operated appliances shall contain the substance of the following:

— do not expose the appliance or battery to excessive temperatures;
— be aware of the risk of terminals of the battery-operated appliance or battery being sho
circuited by metal objects.

Instructions for battery-operated appliances containing non-rechargeable batteries sh
state the substance of the following:

rt-

all

This appliance contains non-rechargeable batteries, these batteries are not to be

recharged.
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Instructions for battery-operated appliances containing batteries that are non-user-
replaceable shall state the substance of the following:

This appliance contains batteries that are only replaceable by skilled persons.

Instructions for battery-operated appliances containing batteries that are non-replaceable
shall state the substance of the following:

This appliance contains batteries that are non-replaceable. When the battery is at end
of life, the appliance shall be properly disposed of.

THe instructions for battery-operated appliances incorporating batteries intended to, pe
removed for charging or replaced by the user shall include, as applicable, the substance-of the
following:

— | rechargeable batteries are to be removed from the appliance before being charged;
— | different types of batteries or new and used batteries are not to be mixed;

— | exhausted batteries are to be removed from the appliance and safely disposed of;
— | if the appliance is to be stored unused for a long period, the batteriesishould be removed;
— | do not use non-rechargeable batteries in place of rechargeable-batteries;
— | do not use modified or damaged batteries.

THe instructions for battery-operated appliances incorporating batteries intended to pe
removed for charging or replaced by the user shall include, as applicable, the followipg
information:

— | the battery type reference;

— | the orientation of the battery with regard to polarity;

— | the method of replacing batteries including maintaining correct polarity.
THe instructions for battery-operated appliances incorporating batteries that are intended|to

bg removed prior to disposal of the appliance shall include details regarding their safe remoyal
and disposal.

THe instructions for battery-operated appliances that use detachable batteries anpd
s¢parable batteries that are disconnected from the appliance for charging the battery shpll
in¢lude the model or type reference of the battery charger to be used along with the substangte
ofthe following:

WARNING: Use only with <model or type reference> battery charger.

If the symbalfor battery charger is used, its meaning shall be explained.

NQTE /nstructions can be marked on the appliance as long as they are visible in normal use.

7.15.“The marking specified for batteries intended to be replaced by the user shall be infor
adjacent to the battery compartment.

The marking to indicate correct polarity connection of the batteries specified for appliances
using more than one general purpose battery (battery not designed or sold for a specific
purpose) shall be in or adjacent to the battery compartment.

The type reference of the battery charger shall be placed next to symbol
IEC 60417-6413 (2019-05).
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8 Protection against access to live parts

This clause is not applicable to the appliance functional part of a battery-operated appliance
and its batteries, providing the battery circuits do not have an earth connection or mains
connection.

NOTE 1 The requirements for parts requiring protection against simultaneous contact are specified in B.22.3 and
B.22.4.

NOTE 2 The term appliance functional part is illustrated in Figure B.1.

1Q Power input and current
10.1 This subclause is not applicable.

10.2 This subclause is not applicable.

11 Heating

11.1 Battery-operated appliances, their surroundings, and ‘batteries shall not atte
eXcessive temperatures in normal use.

n

Compliance is checked by determining the temperature rise of the various parts under the
canditions specified in B.11.1, 11.2, 11.3, 11.7, and 1,1.8.

11.4 This subclause is not applicable.
11.5 This subclause is not applicable.
11.6 This subclause is not applicable.
B.11.1 Battery-operated appliances are tested under the conditions of normal operation.

Fqr appliances operated~with detachable batteries or separable batteries that 4gre
disconnected from the appliance for charging purposes, the appliance is operated until it ho
lopger operates due_to_depletion of the battery. On the completion of the test, the depletpd
battery is immediately replaced with another battery that is fully charged, the battery beihg
the model or typ€e reference of the battery provided or indicated in the instructions. The tesflis
repeated until the appliance no longer operates due to depletion of the battery or until the
temperaturerises have stabilized to values not more than 5 K higher than the temperature rises
measured(at the same locations during the first test, whichever occurs first.

Fqar.appliances incorporating integral batteries or separable batteries not disconnected frgm
the z,n,nlinnr*n for r‘hgrging PUPOSES, and that cannot ’nnrfnrm their intended function while the
batteries are being charged, the appliance is operated continuously until it cannot perform its
intended function due to the depletion of the batteries.

For appliances operated with batteries that are replaceable or non-rechargeable batteries,
the appliance is operated until the minimum capacity of the battery as specified in Table B.1
has been delivered or until steady conditions are established, whichever occurs first.

19 Abnormal operation

19.1 For battery-operated appliances, instead of the tests specified, compliance is checked
by the tests of 19.2, 19.4, 19.7, 19.9, 19.11, 19.12, 19.14, 19.15, B.19.1 to B.19.5.
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Detachable batteries and separable batteries are also subjected to the test of B.19.6.
For battery-operated appliances, the tests are carried out under normal operation.

19.2 Appliances with heating elements are tested under the conditions specified in Clause 11
but with restricted heat dissipation.

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

19
by:

— | locking the rotor of appliances for which the locked rotor torque is smaller than the\full lopd
torque;

— | locking moving parts of other appliances.

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

D
Q

The test is conducted at both Isc (high) and Isc (low), if testing with the artificial source describ
in|B.5.3.

The test is conducted:
— | until the test sample achieves a steady condition, including returning to room temperature;
or

— | until at a time period of at least 3 h has elapsed:
19.11 Electronic circuits are checked by evaluation of the fault conditions specified |in

19.11.2 for all circuits or parts of circuits, uniess they comply with the conditions specified|in
19.11.1.

-

NQTE 1 In general, examination of the appliance and its circuit diagram will reveal the fault conditions which hgve
to pe simulated, so that testing can be limited“to those cases that may be expected to give the most unfavouraple
reqults.

Appliances having a device with an off position obtained by electronic disconnection, on a
dgvice that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NQTE 2 For information.oh general guidance relating to the sequence of tests for the evaluation of electronic
cincuits, reference is made*to informative Annex Q. It is noted that in the parts 2 there may be additional or alternatjve
abpormal operation tésts”specified; these are not shown in the flow chart. For correct application of this standafrd,
thg normative texttakes precedence over the guidance given in informative Annex Q.

If the safety.of the appliance under any of the fault conditions depends on the operation of a
miniaturesfuse-link complying with IEC 60127, the test of 19.12 is carried out. The appliance
shall comply with the conditions specified in 19.13.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided that the base material of the printed circuit board
withstands the test of normative Annex E.

19.11.2 When any of the fault conditions are simulated, the duration of the test is until steady
conditions are established.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 and
19.11.4.2. The tests are carried out with the appliance supplied by a battery that is fully
charged, the device being set in the off position or in the stand-by mode.
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Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1
and 19.11.4.2. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2 and 19.11.3.

19.11.4.8 Battery operated appliances are supplied with a battery that is fully charged and
operated under normal operation for approximately 60 s, and then subjected to a 60 s
interruption of the battery current. When the battery current is restored, the appliance shall:

— continue to operate normally from the same operating cycle point reached before the battery
supply was interrupted; or

— | not continue operating without requiring manual intervention to restart from the same
operating cycle point reached before the battery supply was interrupted; or

— | not continue operating without requiring manual intervention to restart from the part of the
cycle selected by the user.

19.13 During the tests, the appliance shall not emit flames, molten metalor’poisonous |or
ighitable gas in hazardous amounts and temperature rises shall not exceed'the values shoyn
in|Table 9. No explosion or ignition of the battery shall occur during or after the test.

Vénting of the cells is permitted provided that they have not vented-by any means other than
thfough their vents.

NQTE 1 Gas vented from cells is not considered to be poisonous or igaitable in hazardous amounts.

Affer the tests, and when the appliance has cooled to* approximately room temperature,
campliance with B.22.3 and B.22.5 shall not be impaired and the appliance shall comply with
20.2 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise
K

Part

=

ooden supports, walls, ceiling and floor of the test corner and wooden

hbinets 2 150

[¢]

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

Fqar appliances which*are immersed in or filled with conducting liquid in normal use, the
adpliance is immeérsed in or filled with water for 24 h before the test of B.22.5 is carried out.

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

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shdll:

— not become operational; or

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

NOTE 2 Unintended operation that can impair safety, can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:
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— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.

19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are ! he t nals of tf ! ari : : on by
the user is unlikely to occur due to the construction of the appliance.

B.[19.2 For battery-operated appliances with provision for multiple batteries, oneor'more|of
the batteries shall be reversed and the appliance shall be operated, if reversal by\the user|of
battery polarity is allowed by the construction.

B.[19.3 For battery-operated appliances with motor(s), the terminals of éach motor are short
cifcuited one at a time, where the resistance of the short-circuit does nof exceed 10 mQ ahd
with the appliance operating under the conditions of Clause 11. Thevtest is conducted until
steady conditions are achieved, including returning to room temperature or until a time peripd
of|at least 3 h has elapsed.

B.[19.4 Appliances incorporating batteries that use metal-ionchemistries are tested as follows.

The test is conducted with all the cells of the battery fully charged and, for batterips
cansisting of more than one cell, one cell fully{discharged on a detachable battery |or
sgparable battery connected to the appliance™0r on an appliance containing an integral
battery.

The main discharge connections of the.battery are shorted with a resistance not to excepd
1d mQ. The test is conducted until a non-self-resetting protection device operates or gn
infentionally weak part becomes pérmanently open-circuited or until the test sample retums
tolroom temperature.

NQTE The main discharge connections for separable batteries or detachable batteries are the battery termingls.
Fof an integral battery, this is the output connection closest to the cells including their control circuitry.

B.[19.5 The battery-operated appliance and any cords except supply cords, as appropriate,
arg tested with the pattery connected, under the following fault conditions applied one at a time:

— | any cord provided between the battery-operated appliance and a separable battery shiall
be short-circuited at the point along its length likely to produce the most adverse effects;

— | for appliances having batteries that are replaceable and that can be removed without the
aid~of a tool, and having terminals that can be short-circuited by a thin straight bar, the
términals of the battery are short-circuited;

— —charging terminals of the battery-operated appiiance that are simuftaneousty accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the
short circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault
condition.
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Combinations of detachable battery terminals and separable battery terminals simultaneously
accessible by applying the test probe 13 of IEC 61032 are short circuited so as to produce the
most unfavourable result. The resistance of the short circuit shall not exceed 10 mQ.

20 Stability and mechanical hazards

B.20.1 The enclosure of a battery-operated appliance incorporating an integral battery that
uses metal-ion chemistry shall withstand the pressure generated when a cell vents during
failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacjty
le$s than 0,2 Ah, and measurement in the case of a) or by the test of b).

a)| The total area of the unobstructed openings in the enclosure allowing gasses-ta/pass shgll
be not less than the value specified in Table B.2; or

b)| a volume of air of the amount specified in Table B.3 shall be  injected through| a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an injtial overpressure |of
2 070 kPa + 10 %. Test fittings used for the test shall not increase,the/enclosure volume py
more than 3 ml. The overpressure within the enclosure shall drop-below 70 kPa within 3Q s
without any unintended rupturing damage to the enclosure

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Minx total area of openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2100 100

Table B.3 = Volume of air injected at 2 070 kPa

Capacity of the single metal-ion cell Volume of air (£10 %)
with the highest capacity
Ah ml
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2 100 100

B.20.2 The enclosure of detachable batteries and separable batteries that use metal-ion
chemistries shall withstand the pressure generated when a cell vents during failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or
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b)

21

21
o

a volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressure of
2 070 kPa £ 10 %. Test fittings used for the test shall not increase the enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop below 70 kPa within 30 s

without any unintended rupturing damage to the enclosure.

Mechanical strength

.1 Battery-operated appliances shall have adequate mechanical strength and shall be

nstructed to withstand such rmlgh hsmdling that may be nypnn’rnd innormal use
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Hand-held battery-operated appliances. shall also be subjected to test free-fall — procedy
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batteries are tested with and without the detachable battery.
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mpliance is checked as follows.

e appliance fitted with fully charged batteries and rigidly supported is subject to test E|
IEC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to evg
int of the appliance enclosure that is likely to be weak.

hecessary, the blows are also applied to handles, levers, knobs and similar parts and to sign
mps and their covers but only if the lamps or covers protrude from thé-enclosure by more th
mm or if their surface area exceeds 4 cm?. Lamps within the appliance and their covers g
ly tested if they are likely to be damaged in normal use.

hen applying the release cone to the guard of a visibly glowing heating element, t
mmer head passing through the guard shall not strike-the heating element.

there is doubt as to whether a defect has occurred by the application of test Ehb
C 60068-2-75, this defect is neglected and the group of three blows is applied to the sar
hce on a new sample which shall then withstarnd the test.

of IEC 60068-2-31. They shall be drapped three times from a height of 1 m onto a concre
rface. The sample shall be positioned to vary the point of impact. Batteries shall be fu
arged prior to the test. Hand-held battery-operated appliances employing detachab

llowing the above tests, the appliance shall not catch fire, leak fluid that is visible from t
tside of the appliance enclosure or explode and shall meet the requirements of Clause 2
ause 29, B.22.3~and B.22.5 where short circuit of functional insulation will imp
mpliance with this‘standard.

mage to the-finish, small dents that do not reduce clearances or creepage distances bel
b values.specified in Clause 29, and small chips that do not adversely affect protection again
cess-to parts requiring protection against simultaneous contact according to B.22.3 4
nored-

S

e
te
ly
le

he
01
air

bW
st

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.

Compliance is checked as follows.
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The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

If there is doubt as to whether a defect has occurred by the application of test Ehb of
IEC 60068-2-75, this defect is neglected and the group of three blows is applied to the same
place on a new sample which shall then withstand the test.

Detachable batteries and separable batteries shall also be subjected to the test free-fall —
procedure 1, of [EC 60068-2-31. They shall be dropped three times from a height of 1 m onto
a goncrete surface. The battery shall be positioned to vary the point of impact. Batteries_shall
bd fully charged prior to the test.

Affer the tests, visual inspection shall show there is no damage to the battery and the battery
shall not catch fire, leak fluid that is visible from the outside of the battery enclosuré or explofe
arld shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 where short circuit
of|{functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or cre€page distances below
the values specified in Clause 29, and small chips that do not adversgly affect protection against
adcess to parts requiring protection against simultaneous contact according to B.22.4 gre
igmored.

If B decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

Fqr batteries that use metal-ion chemistry.

— | the open circuit voltage of the battery 24 h after the tests shall not be less than 90 % of the
voltage measured immediately prior to the tests;

— | cells shall not have vented by any means other than through their vents.

22 Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact wjth
moving parts shall be fixed in a reliable manner and withstand the mechanical stress occurripg
dyring normal.use. Snap-in devices used for fixing such parts shall have an obvious lockgd
pdsition. TheXfixing properties of snap-in devices used in parts that are likely to be removgd
during installation or servicing shall be reliable.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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22.26 This subclause is not applicable.

22.27 This subclause is not applicable.

22.28 This subclause is not applicable.

22.29 This subclause is not applicable.

22.30 This subclause is not applicable.

2

22.32 This subclause is not applicable.

22.33 Conductive liquids that are or may become accessible in normal use.and conducti
liquids that are in contact with accessible metal parts shall not be in direct\contact with curre

.31 This subclause is not applicable.

Ve
nt

carrying parts or unearthed metal parts that are separated from current carrying parts by basic
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22
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221 User accessible interfaces between elements of a battery system (not mai

ulation only or with other current carrying parts such that complian¢e’with B.22.3 and B.22
uld be impaired.

.34 This subclause is not applicable.
.35 This subclause is not applicable.
.36 This subclause is not applicable.

.37 This subclause is not applicable.

nnections) shall not employ appliance couplers according to IEC 60320 (all parts)
C 60309-2.

er accessible interfaces between elements of a battery system (not mains connection

btected against the use‘of an incorrect supply:

barrel connectors with outside diameters of 6,5 mm or less;

concentric conpectors with a diameter of 3,5 mm or less according to IEC 60603-11.

mpliancedis-checked by inspection, measurement and for determining adequacy of protecti
ainst use of an incorrect supply, by the following test.

A4

or

s)

all not employ connectors.of the following types unless the battery system is adequatgly

e‘mating connector shall be supplied by a:

5 V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and

then;

10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at ea
increment.

ch

The source shall be selected such that its current capability does not limit the charging of the
battery.

During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9. No explosion or ignition of the battery shall occur during or after the test. Venting
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of the cells is permitted provided that they have not vented by any means other than through
their vents.

B.22.2 The external surfaces of detachable batteries and separable batteries shall be
protected against excessive heat from heat sources (directly or via heated discharge air) that
would be present during operation of the appliance.

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

Satter oP a—apDb A8 v © oan v e—ate 6 - 8 A IS

equate protection against simultaneous contact with two or more conductive parts where.the:

— | voltage between them exceeds 42,4 V; and

— | current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for when ripple
exceeds 10 %.

Compliance is checked by inspection and the following test.

Tgst probe B and test probe 18 of IEC 61032 are applied with a forceynot exceeding 1 N, the
adpliance being in every possible position except that appliances nermally used on the fldor
arld having a mass exceeding 40 kg are not tilted. The test probe.is applied through openings
tolany depth that the probe will permit and is rotated or angled-before, during and after insertipn
tolany position. If the opening does not allow the entry of the-probe, the force on the probe|in
the straight position is increased to 20 N when probe B is.used or 10 N when probe 18 is usqd.
If the probe then enters the opening, the test is repeatedwith the probe in the angled positign.

Ddring the tests with test probe B, all detachable ‘parts are removed except lamps located
bghind a detachable cover are not removed. However, during insertion or removal of lamps
which are located behind a detachable cover, protection against simultaneous contact wjth
pdrts having a voltage between them exceeding 42,4 V shall be ensured.

Ddring the tests with test probe 18, ¢the appliance shall be fully assembled as in normal use
wifhout any parts removed.

However, test probe 18 is notc@applied to appliances for commercial use unless they are intended
to|be installed in an area ©pen to the public.

It shall not be possible-to touch two or more conductive parts of opposite polarity with the probges
if the voltage between them exceeds 42,4 V and the current between them exceeds 2 mA for
DC or 0,7 mA peak for when ripple exceeds 10 %.

The currentys measured using the circuit in Figure 4 of IEC 60990:2016.

Inladdition to the use of test probe 18, test probe 19 of IEC 61032 is also applied wherever tgst
prabe 18 is used and with the same test conditions used for test prohe 18

B.22.4 Separable batteries and detachable batteries shall be so constructed and enclosed
that there is adequate protection against simultaneous contact with two or more conductive
parts where the:

— voltage between them exceeds 42,4 V; and

— current between the conductive parts exceeds 2 mA.

Compliance is checked by inspection and the following test.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
battery being in every possible position except that batteries having a mass exceeding 40 kg
are not tilted. The test probe is applied through openings to any depth that the probe will permit
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and is rotated or angled before, during and after insertion to any position. If the opening does
not allow the entry of the probe, the force on the probe in the straight position is increased to
20 N. If the probe then enters the opening, the test is repeated with the probe in the angled
position.

During the tests with:

test probe B, all detachable parts are removed;
test probe 18, no parts are removed.
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Ddring the test care_shall be taken to avoid overstressing parts not needed to provide protecti

ag
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J22.5 Insulating materials providing protection against simultaneous contact with two or mo

wever, test probe 18 is not applied to batteries for appliances for commercial use unie
by are intended to be installed in an area open to the public.

shall not be possible to touch two or more conductive parts of opposite polarity with the prob
he voltage between them exceeds 42,4 V and the current between them exceeds 2 mA.

e current is measured using the circuit in Figure 4 of IEC 60990:2016.

addition to the use of test probe 18, test probe 19 of IEC 61032 s also applied wherever tq
bbe 18 is used and with the same test conditions used for test probe 18.

nductive parts shall be adequate when:

they are within 1,0 mm of the conductive parts;

the voltage between the conductive parts exceeds 42,4 V peak; and

the current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for wh
ripple exceeds 10 %.

mpliance is checked by inspection, measurement and the following test.

e insulating material is subjectedor 60 s to 750 V or 1,2 times the working voltage pl
0 V, whichever is greater, in @ccordance with IEC 61180. The test voltage is applied
posing sides of the insulating material.

TE This does not exclude the testing of the material as situated within the appliance.

ainst simultaneous contact with two or more conductive parts.

e high-voltage source used for the test is to be capable of supplying a short circuit current

tween the) output terminals after the output voltage has been adjusted to the appropriate te
itage.~The overload release of the circuit is not to be operated by any current below t
bping-current |.. The values of I and I, are 200 mA and 100 mA, respectively.

st

W
]

No breakdown shall occur during the test.

Gl

ow discharges without a drop in voltage are neglected.

The current is measured using the circuit in Figure 4 of IEC 60990:2016.

B.22.6 Vents of cells shall not be obstructed in such a way as to defeat their operation if
venting is relied upon for compliance with this standard.

Compliance is checked by inspection and by the tests of this standard.
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23 Internal wiring

23.3 Instead of the electric strength test of 16.3, battery-operated appliances shall comply
with B.22.3.

23.5 For battery-operated appliances compliance is checked by the test of B.22.5.

24 Components

ZJ.1 Batteries are not required to comply with IEC 62133-1:2017 or IEC 62133-2:2017 ~They
arg tested as part of the appliance according to this standard.

24.1.1 This subclause is not applicable.

2;1.1.3 Switches in battery-operated appliances shall have adequate breaking capacity ahd
shlall withstand, without excessive wear or other harmful effect, the mechanical, electrical, anhd
thermal stresses occurring in the battery-operated appliance.

The relevant standard for switches is IEC 61058-1-1:2016 for. _mechanical switches aphd
IEIC 61058-1-2:2016 for electronic switches. The number of~ycycles declared for 7.4 |of
IEIC 61058-1:2016 shall be at least 10 000 under the load conditions encountered in the
afdpliance, this being the declared specific load accordingto,7.2.5 of IEC 61058-1:2016. If the
switch makes and breaks a locked rotor current, the number of cycles declared for 7.4.9|of
IEIC 61058-1:2016 shall be at least 50 under the load’conditions encountered in the appliange,
this being the declared specific load according to #2y5 of IEC 61058-1:2016.

The declared number of operating cycles is onlysapplicable for switches required for compliange
with this standard.

Unless switches have been previously.tested to and found to comply with IEC 61058-1-1:20(16
or| IEC 61058-1-2:2016 for the number of cycles declared, compliance is checked by the
following tests conducted on separate samples:

— | 50 cycles of making and-breaking the locked motor current, if any, encountered in the
battery-operated appliance incorporating a battery that is fully charged. Each "on" peripd
having a duration of.not more than 0,5 s and each "off" period having a duration of at legst
10 s;

— | 10 000 cycles ‘of making and breaking the current encountered in a battery-operated
appliance incorporating a battery that is fully charged with no additional mechanical logd.
The switeh\is actuated at a uniform rate of 30 cycles per minute.

The switch-shall complete the required cycles of operation and shall have no electrical |or
mechanical failure. At the end of the tests:

narata nranarh, o +h "o opd "Affl s o oifinpmar
O CTatCPTooCTTy 11T 1 OTT—artad—O11 POSTOTTS;

— the temperature rise of the switch terminals shall not have increased by more than 30 K
above the temperature rise measured in Clause 11.

B.24.1 The relevant standards for non-acid based electrolyte cells employed in batteries are
IEC 62133-1:2017 for nickel systems and IEC 62133-2:2017 for lithium systems.

NOTE The requirement for cells does not extend to the battery itself.

A battery that uses metal-ion chemistry shall additionally be subjected to the tests of
Subclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.
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25 Supply connection and external flexible cords
25.9 Therequirement also applies to interconnection cords of battery-operated appliances.

25.14 The requirement also applies to interconnection cords of battery-operated
appliances.

25.15 The requirement also applies to interconnection cords of battery-operated
appliances.

B.25.1 Insulated conductors of interconnection cords of battery-operated appliances shL\II
cdmply with the requirements for internal wiring and shall be provided with at least 0,5 fam thick
oyter sheath made of insulating material equivalent to that of supply cords described in 25]7.

Compliance is checked by inspection and by test.

26 Terminals for external conductors

B.[26.1 Terminal devices in an appliance for the connection of the-flexible leads or flexible cdrd
cdnnecting a separable battery shall be so located or shielded that there is no risk of incorrgct
cdnnection.

Caompliance is checked by inspection.

27 Provision for earthing

27.1 The battery-operated appliance shall have no provision for a protective earth but may
ingorporate a functional earth.

29 Clearances, creepage distances and solid insulation

29.1 Clearances shall not béless than the values specified in Table 16, taking into accoynt
the rated impulse voltage. For battery-operated appliances, the rated impulse voltage shpll
bg 500 V for working voltages less than 50 V and 1 500 V for all other working voltages.
However, if the construction, including between parts of opposite polarity for connecting the
battery, is such that the distances could be affected by wear, by distortion, by movement of the
parts or during assémbly, the clearances for rated impulse voltages of 1 500 V are increasgd
byl 0,5 mm and-the impulse voltage test is not applicable.

NQTE Theprocedure for assessing clearances is given in informative Annex L.

B.j29. 1 1 For parts requiring protect|on agamst S|multaneous contact accordlng to B 22.3 apd

acceSS|bIe surface shall not be Iess than two tlmes the Table 16 clearance takmg mto account
the rated impulse voltage. For the purpose of this determination, at least one of the
clearances shall be not less than 1,0 mm.

Compliance is checked by measurement.

NOTE The procedure for assessing clearances is given in Clause L.3.

B.29.2.1 For parts requiring protection against simultaneous contact according to B.22.3 and
B.22.4, the sum total of the creepage distances between each of these parts and their nearest
accessible surface shall not be less than two times the Table 17 creepage distances. For the
purpose of this determination, at least one of the creepage distances shall be not less than
1,0 mm.
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Compliance is checked by measurement.
NOTE The procedure for assessing creepage distances is given in Clause L.2.
30 Resistance to heat and fire

30.1 External parts of non-metallic material, the deterioration of which might cause the
battery-operated appliance, separable battery or detachable battery to fail to comply with
this annex, shall be sufficiently resistant to heat.

a) Complete appliance:

=

Tested to main part of standard while opétated
CA charged by mains or renewable energy sourg
(otherwise not applicable)

[]

=}

S Tested to normative Annex B Wwhen operated o
battery power

IEC

b) Detachable power supply part:

Tested to main part.of standard with and without thee
CA appliance connected

Completenappliance:

=

Tested'to main part of standard while operated by
@ charged by mains or renewable energy source

Appliance functional part:

Tested to normative Annex B when operated o
battery power

=}

IEC

Detachable power supply part:
CA

Tested to main part of standard with and without thee
appliance connected

A Complete appliance:

=

PS @ ..... Tested to main part of standard while operated by

charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated o
battery power

=}

Detachable power supply part:
CA

Tested to main part of standard with and without the
appliance connected

Complete appliance:

..... Tested to main part of standard while operated by or

charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated on
battery power
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Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (71 of 2)

CA

Battery charger:

Tested to IEC 60335-2-29

S e BC 1}

===

LN—

CA

CA

IEC

75 G | {[ec]e)

complete appliance
appliance-functional part
battery

supply

IEC

Detachable battery:
Tested to normative Annex B
Complete appliance:

Tested to normative Annex B whem operated o
battery power with detachable,battery attached

Detachable power supply part:

Tested to_main part of standard with and without th
battery connected

Separable battery:

Tested to normative Annex B
Complete appliance:
Tested to main part of standard while operated H
mains or renewable energy source while the batten
is being charged:

Appliance functional part:

Tested to normative Annex B when operated o

battery power with separable battery attached b
detached from detachable power supply part:

CC charge circuitry
PS detachable power supply part
BC battery charger

..... detachable connection

=}

<<

=}

v3)

e [T DR R PY
gelaciavrecoatiery

o loarlork "
oo tacimTaore CoOMeTTIoTmT

Figure B.1 (2 of 2)


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

-162 - |EC 60335-2-111:2024 EXV © |[EC 2024

IEC

Figure B.2 — Examples of correct polarity connection marking
representing three batteries
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Annex C
(normative)

Ageing test on motors

This annex is applicable when there is doubt with regard to the temperature classification of the
insulation of a motor winding, for example:

if the temperature rise of the motor winding exceeds the values specified in Table 3;

TH

TH
ar
€q
25
lole

TH
wi
in
50

when well-known insulating materials are used in an unconventional way;

when combinations of materials of different temperature classes are used at a tempeératy
higher than that allowed for the lowest class;

when materials are used for which sufficient experience is not available, for, instance
motors having integral core insulation.

is test is carried out on six samples of the motor.

e rotor of each motor is locked and a current is passed individually,through the rotor windi
d the stator winding, this current being such that the temperature,of the relevant winding
ual to the maximum temperature rise measured during the test)of Clause 11, increased
K. This temperature is further increased by one of the values chosen from Table C.1. T
rresponding total time during which the current is passed.isindicated in the table.

Table C.1 — Test condifions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 + 3 0,25p
30-£3 0,125 p

NOTE  The'temperature increase chosen is selected by
the manufacturer.

al_pis 8 000 unless otherwise specified in the relevant
part 2.

e total time_is.divided into four equal periods, each being followed by a period of 48 h duri
ich the motor is subjected to the humidity test of 15.3. After the final humidity test, t
bulation (shall withstand the electric strength test of 16.3, but with the test voltage reduced
% of<the value specified.

Af

fer’€ach of the four periods and before the subsequent humidity test, the leakage current

n

g9
is
by
he

g
he
to

of

the insulating system is measured as specified in 13.2, any component not forming part of t
insulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength
test.

The remaining five motors shall complete the test.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 164 — |EC 60335-2-111:2024 EXV © |EC 2024

Annex D
(normative)

Thermal motor protectors

This annex is applicable to appliances having motors that incorporate thermal motor protectors
that are necessary for compliance with this standard.

The appliance is supplied at rated voltage and is operated under stalled conditions by:

— | locking the rotor of appliances for which the locked rotor torque is smaller than the full‘lopd
torque;

— | locking moving parts of other appliances.
The duration of the test is as follows:

— | motors having self-resetting thermal motor protectors are operated for 300 cycles or for 72 h,
whichever occurs first, unless they are likely to be permanently subjected to the supply
voltage, in which case the duration is 432 h;

— | motors having non-self-resetting thermal motor protectors are\operated for 30 cycles, the
thermal motor protector being reset as soon as possible afterieach operation, but in not lelss
than 30 s.

Ddring the test, temperatures shall not exceed the values, specified in 19.7 and the appliange
sHall comply with 19.13.
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Annex E
(normative)

Needle-flame test

The needle-flame test is carried out in accordance with IEC 60695-11-5:2016 with some of the
clauses of IEC 60695-11-5:2016 being modified as follows.

R¢

TH

M

TH
sh

M

TH

Ad

If

Rd

TH
m

11

. Position of test specimen

.B Application of needle-flame

.4 Number of test specimens

E1 Heationfi

bplacement:

e duration of application of the test flame is 30 s + 1 s.

Test procedure

bdification:

e specimen is arranged so that the flame can be applied\to a vertical or horizontal edge
own in the examples of Figure 2.

bdification:
e first paragraph does not apply.
dition:

bossible, the flame is appliéd-at least 10 mm from a corner.

bplacement:

e test is carried out on one specimen. If the specimen does not withstand the test, the te
by be repeated on two additional specimens, both of which shall then withstand the test.

Evaluation of test results

st

Addition:

The duration of burning (t,) shall not exceed 30 s. However, for printed circuit boards, the
duration of burning shall not exceed 15 s.


https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 166 — |EC 60335-2-111:2024 EXV © |EC 2024

Annex F
(normative)

Capacitors

Capacitors likely to be permanently subjected to the supply voltage, and used for radio
interference suppression or for voltage dividing, shall comply with the following clauses of
IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016, being modified as follows.

1.p Terms and definitions

1.5.3 This subclause is applicable.
Class X capacitors are tested according to subclass X2.
1.5.4 This subclause is applicable.
Clpss Y capacitors are tested according to subclass Y2.

1.6 Marking

Itgms a) and b) of this subclause are applicable.

3.4 Approval testing
3.4.3.2 Tests
Tdble 3 is applicable as follows:

— | group 0: Subclauses 4.1, 4.2.1 and 4+2.5;
— | group 1A: Subclause 4.1.1;

— | group 2: Subclause 4.12;

— | group 3: Subclauses 4.13.and 4.14;

— | group 6: Subclause 4.1%;

— | group 7: Subclause 4,18.

4.1 Visual examination and check of dimensions

THis subclauselis‘applicable.

4.2 Electrical tests

4.2.1/,This subclause is applicable.

4.2.5 This subclause is applicable.

4.2.5.2 Only Table 11 is applicable. The values for test A apply; however, for capacitors in
heating appliances, the values for test B or test C apply.

4.12 Damp heat, steady state

This subclause is applicable.

Only insulation resistance and voltage proof are checked (see Table 15).
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4.13 Impulse voltage

This subclause is applicable.

4.14 Endurance

Subclauses 4.14.1, 4.14.3, 4.14.4 and 4.14.7 are applicable.

4.14.7 Only insulation resistance and voltage proof are checked (see Table 16) together with
a visual examination to ensure that there is no visible damage.

4.17 Passive flammability test

This subclause is applicable.

4.18 Active flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified.

NG

17

F4

NG

29
IE

Fg
ng
re
ar

Fa
30

.] Transformers for specific use shall be marked with the:

Marking and instructions

name, trademark or identification mark of the manufacturer or responsible vendor;
model or type reference.

TE The definition of transformers for specific use is given in IEC 61558-1:2017-
Overload protection of transformers and associated circuits
il-safe transformers shall comply with Subclause 15.5 0fNEC 61558-1:2017.
TE This test is carried out on three transformers.

Construction

bclauses 19.1 and 19.1.2 of IEC 6155852-6:2009 are applicable.

Clearances, creepage distances and solid insulation

1, 29.2 and 29.3 The,distances specified in Table 20, Table 21 and Table 22
C 61558-1:2017 apply.

r insulated winding-wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there g
requirements for clearances or creepage distances. In addition, for windings providi
nforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:20
e not assessed.

r safety isolating transformers subjected to periodic voltages with a frequency exceedi
kHz,)the clearances, creepage distances and solid insulation values specified

IE

of

B
17

ng
in

(C\60664-4:2005 are applicable, if these values are greater than the values specified

n

Table 20, Table 2T and Table 22 of [EC 61558-1:2017.
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,

as

appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Be

Sy
th
re

NG

18 Insulation resistance and dielectric strength

Sy

Sy

Sy
ou

17

Cq

Fd
is

S
a
ar|

fore being tested, switches are operated 20 times without load.

Marking and documentation

vitches are not required to be marked. However, a switch that can be tested separately frgm
b appliance shall be marked with the manufacturer's name or trademark and the type
erence.

Mechanism

TE The tests can be carried out on a separate sample.

bclause 15.1 is not applicable.
bclause 15.2 is not applicable.

bclause 15.3 is applicable for full-disconnection and micro-disconnection. This test is carried
t immediately after the humidity test of Subclause 15.3 of IEC 60335-1.

Endurance
mpliance is checked-won three separate appliances or switches.

r17.5.4 of IEC-61058-1-1:2016, the number of cycles of actuation declared according to 1.4
10 000 unjess otherwise specified in Subclause 24.1.3 of IEC 60335-1.

itches-intended for operation under no load and which can be operated only with the aid|of
ool\are not subjected to the tests. This applies also for such switches operated by hand that
bNinterlocked so that they cannot be operated under load. However, switches without this

interlock are subjected to the test of 17.5.4 of IEC 610568-1-1:2016 for 100 cycles of operation.

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable.

The ambient

temperature during the test is that occurring in the appliance during the test of Clause 11 in

IE

At

C 60335-1, as specified in footnote b of Table 3.

the end of the tests, the temperature rise of the terminals shall not have increased by more

than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 of IEC 61058-1:2016 is applicable to clearances across full disconnection and micro-
disconnection. It is also applicable to creepage distances for functional insulation, across
full disconnection and micro-disconnection, as stated in Table 14.
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Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

The following modifications to this standard are applicable for motors having basic insulation
that is inadequate for the rated voltage of the appliance.

TH
th
ar

11

11
ris

.

m

16

16
to

.] Metal parts of the motor are considered to be bare live parts.

e clause numbers in this Annex refer to the clause numbers in the main part of this stand3
ht are modified. Clauses that are additional to the clauses in the main part of this standg
b identified by adding the Annex letter with the numbering starting at 1.

Protection against access to live parts

Heating

.3 The temperature rise of the body of the motor is determined instead of the temperatu
e of the windings.

.8 The temperature rise of the body of the motaer, where it is in contact with insulati
hterial, shall not exceed the values shown in Table/3 for the relevant insulating material.

Leakage current and electric strength

.3 The insulation between live parts:of the motor and its other metal parts is not subject
this test.

Abnormal operation
.1 The tests of 19.7 to 19.9 are not carried out.

pliances are also-subjected to the test of 1.19.1.

shorteircuit of the terminals of the motor, including any capacitor incorporated in the mo
cireuit;

9.1 Thedppliance is operated at rated voltage with each of the following fault conditions:

rd
rd

D
Q.

or

chaort civeorif nf nach AdinAdn Af tha pactifing:
oot o Cort o CatCrGroGC—OoT—rC—TCCTrm1eTs;

open circuit of the supply to the motor;
open circuit of any parallel resistor, the motor being in operation.

Only one fault is simulated at a time, the tests being carried out consecutively. The faults are
simulated as shown in Figure I.1.

22 Construction

1.22.1

For class | appliances incorporating a motor supplied by a rectifier circuit, the DC

circuit shall be insulated from accessible parts of the appliance by double insulation or

re

inforced insulation.
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a) Parallel circuit b) Series circuit

original connection

short-circuit

open circuit

short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

open circuit of the parallel resistor

Figure 1.1 — Simulation of faults
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

a

—Fests

.1 General

5
When production samples are used, three samples of the printed circuit board are tested.

5.¥ Conditioning of the test specimens
5.7.2 Cold conditioning

THe test is carried out at —25 °C.

5.Y.4 Rapid change of temperature

Sgverity 1 is specified, the number of cycles is 5.

5.7.5.2 Additional conditioning with respect to@lectromigration

The test duration is 10 days.

5.9 Additional tests

This subclause is not applicable.
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Annex K
(informative)

Overvoltage categories
The following information on overvoltage categories is extracted from IEC 60664-1:2007.

Overvoltage category is a numeral defining a transient overvoltage condition.

Equipment of overvoltage category |V is for use at the origin of the installation.

NQTE 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment!

Equipment of overvoltage category Ill is equipment in fixed installations and for.cases whe

the reliability and the availability of the equipment is subject to special requirements.

NQTE 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use wi

pefmanent connection to the fixed installation.

Equipment of overvoltage category Il is energy consuming equipment to be supplied from t
fixed installation.

NQTE 3 Examples of such equipment are appliances, portable tools and’other household and similar loads.

If such equipment is subjected to special requirements with regard to reliability and availabili
overvoltage category Il applies.

Equipment of overvoltage category | is equipment for connection to circuits in which measur

arg taken to limit transient overvoltages to an“appropriately low level.

yv



https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

IEC 60335-2-111:2024 EXV © |EC 2024

L.1

NG

TH

TE 1

- 175 -

Annex L

(informative)

In general, appliances are in overvoltage category II.

When measuring clearances, the following applies.

e rated impulse voltage is determined from Table 15.

Guidance for the measurement of clearances
and creepage distances

If pollution degree 3 is applicable, or if the appliance is class 0 or class 01, the clearances for
sic insulation and functional insulation are measured and compared with the valugs
specified in Table 16. For other cases, the impulse voltage test may be carried out if the rigidjty
refluirements of 29.1 are met, otherwise the values specified in Table 16 apply. However, {or

b

fupctional insulation that is subjected to a steady-state voltage or.fécurring peak voltage wijth
requency not exceeding 30 kHz, the clearances are also obtained from Table F.7a|in

a

IEC 60664-1:2007 or if the frequency exceeds 30 kHz, Clause)4 in IEC 60664-4:2005. The

larger of the values so obtained is applied if they exceed thevalues specified in Table 16.

Clearances of supplementary insulation and reinforced insulation are measured apd

CO

NG
Fo

NG

mpared with the values specified in Table 16.

Rated voltage

Rated impulse

TE 3 The sequence for determining clearancesis’shown in Figure L.1.

TE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltage.
I these requirements, refer to the text in 29.1.5.

Overvoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation es Functional
insulation
Basic Terminals of tubular
4 . Class I, 11, 1l Class 0, 01 g
insulation Ao Py sheathed heating
[igid parts) appliances appliances elements
(pollution degree 1)
Largest
Impole I applicable
voltagetest cl\l/ggirrgx?e value
(Qlause 14) (Table 16) Table 16| Clause 4 of
T IEC 60664-4:2005
No Pollution Yes — Table F.7a of
degree 3 Rigidpart? | | ¢ ‘60664-1:2007
applicable ?
No
Yes
Table 16
or impulse
voltage test
(Clause 14)

Clearance

Figure L.1 — Sequence for the determination of clearances

IEC
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L.2 When measuring creepage distances, the following applies.
The working voltage, pollution degree and material group are determined.

The creepage distances of basic insulation and supplementary insulation are measured
and compared with the values specified in Table 17 or Table 2 in IEC 60664-4:2005 as
appropriate. A particular creepage distance is then compared with the corresponding
clearance of Table 16 and enlarged if necessary in order not to be less than the clearance.
For pollution degree 1, the reduced clearance based on the impulse voltage test can be used.

quemr;_th_ehgmep_ag_e_d_ﬁ_t_a_n_c_e cannot be less than the values of Table 17

THe creepage distances of functional insulation are measured and compared with the valugs
specified in Table 18 or, for periodic working voltages exceeding 30 kHz, Tabfe 2 |of
IEC 60664-4:2005.
THe creepage distances of reinforced insulation are measured and compared with twice the
values specified in Table 17.
NQTE The sequence for determining creepage distances is shown in Figure L.2
Working Material Pollution
voltage group degree
I
[ | | |
Basic insulation Supplementary Functional Reinforced
(Table 17 or insulation insulation insulation
Table 2 in (as obtained far (larger of Table 18 (29.2.3)
IEC 60664-4:2005 basic insulation or for periodic
as applicable) from Table 7 working voltages
or Table-2 in > 30 kHz in
IEC 60664-4:2005 Table 2 of
| as.applicable) IEC 60664-4:2005)
I |
Impulse Clearance
voltage test fromTable 16
on clearance
I
[ I
Pollution Rollution
degree 2,3 degree 1
I
Clearance
from Table\16
[
Creepage
distance
IEC

Figure L.2 — Sequence for the determination of creepage distances

L.3 When measuring the sum total of distances between parts requiring protection against
simultaneous contact according to B.29.1.1 and accessible surfaces, the distance from each
part to the accessible surface shall be added together to determine the sum total. See
Figure L.3.
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Kely

Dihension a

Dimension b

a

b

IEC

positive bare part distance to the external surface represented by foil streteched across the openir
negative bare part distance to the external surface represented by foilstretched across the openir

sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances

gs
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Annex M
(informative)

Pollution degree

The following information on pollution degrees is extracted from IEC 60664-1:2007.

e Pollution

Tl« A BHEaRRa-e-nl—daetarmineaa—ib ££ + £ oaollbian ik HRaHatban Tk mAeaeho
T o ToCTTVITOTITITCTTC. OCToTT oS 0o CTTe ot U puoUmutoTT O OT1e— TS uTratrotT? Tire nraciu-

enfjvironment, however, has to be taken into account when considering the microenvironmentf.

Mg¢ans may be provided to reduce pollution at the insulation under consideration by, effective
usge of enclosures, encapsulation or hermetic sealing. Such means to reduce pollution may r{ot
bg effective when the equipment is subjected to condensation or if, in normal use,”it generates
pdllutants itself.

Small clearances can be bridged completely by solid particles, dust and water and therefgre
minimum clearances are specified where pollution may be present jn‘the microenvironment

NQTE 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated water,
sopt, metal or carbon dust is inherently conductive.

NQTE 2 Conductive pollution by ionized gases and metallic depositions‘o€cur only in specific instances, for example

in garc chambers of switchgear or controlgear and is not covered by |[EC 60664-1:2007.

e | Degrees of pollution in the microenvironment

Fqr the purpose of evaluating creepage distances, the following four degrees of pollution
the microenvironment are established:

n

— | pollution degree 1: no pollution or only dry, non-conductive pollution occurs. The pollutipn
has no influence;

— | pollution degree 2: only non-cenductive pollution occurs, except that occasionally| a
temporary conductivity caused\by condensation is to be expected;

— | pollution degree 3: condugctive pollution occurs or dry non-conductive pollution occurs that
becomes conductive due\to condensation that is to be expected,;

— | pollution degree 4: the pollution generates persistent conductivity caused by conductiye
dust or by rain orssnow.

NQTE 3 Pollution degree 4 is not applicable to appliances.
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Annex N
(normative)

Proof tracking test

The proof tracking test is carried out in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 with some of the clauses of IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 being modified as follows.

7 | Test apparatus

7.8 Test solutions

Tgst solution A is used.

1Q Determination of proof tracking index (PTI)

10.1 Procedure

Modification:
The proof voltage is 100 V, 175V, 250 V, 400 V or 600 V, as appropriate.
The test is carried out on five specimens.

In|case of doubt, a material is considered tochave a PTI of the specified value if it withstangds
the test at a voltage equal to the proof voltage reduced by 25 V, the number of drops beihg
ingreased to 100.

10.2 Report

Addition:

The report shall state if the,PTI value was based on a test using 100 drops with a test voltage
of|(PTI-25) V.



https://iecnorm.com/api/?name=6b9c77af1b1531205561db9cf8c0d08c

- 180 —

Annex O
(informative)

Selection and sequence of the tests of Clause 30

IEC 60335-2-111:2024 EXV © |EC 2024

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on these figures.

No

External parts Thermoplastic Insulating Qther parts
of non metallic material forming material
material supplementary supporting
insulation or live parts
reinforced insulation
Ball pressure test at the
higher of
40°C + ATin Clause 11, No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Ball pressure test
at the higher of
75 °C,
40°C + AT
in Clause 11

25 °C + AT in Clause 192

Yes

Thermoplastic
material forming
reinforced
insulation

Yes

Ball pressurg;test
at the highest of
75.°C,
408C + AT
in-Clause 11,
25°C + AT

in Clause 192

Ball pressure test
at the higher of
125 °C,

40 °C + AT
in Clause 11

Ball pressure test
at the highest of
125 °C,

40 °C + AT
in Clause 11,
25°C + AT

in Clause 192

a8 | AT is not taken into account if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resetti

protective devicefequiring the use of a tool or removal of a cover to reset it.

Figure 0.1 — Tests for resistance to heat

ng
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All parts of hand
-held and similar

appliances
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C

HBF as appropriate

IEC

Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances

For connections For connections

carrying >0,5A and carrying <0,5 A and Other parts
parts within 3 mm parts within 3 mm
Small parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, l - l -
GWFI of at test at of at least of at least test at GWF I of at Glow-wire Material to
least 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 or
or NFT or to or NFT or to 550 °C HBF as
e at least V-1 be at least V-1 appropriate
Glow-wire Small parts, Material to have
withstand GWEFI of at least a GWFI of
550 °C or HB40 at least 550 °C
or HBF as
appropriate
PCB base Decorative
material with trims,
> low-power knobs, etc.
circuits

| No tests |
I |

Needle-flame Material to be
test at least V-0
or VTM-0

IEC

Figure 0.3 — Selection and sequence of tests for resistance
to fire in attended appliances
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Figure 0.4 — Selection and sequence of tests for resistance
tof
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A IEC

"Within a distance of 3 mm" means falling within the dotted boundary formed by the cylinder with hemispherical

epds—as-shown-in-the-above-drawing
T 4

me examples:
B
\
]
\ i
x
-— | /
j-—
A
IEC
a) Example 1
B
D T \
— ~
- [ /
|—
A IEC
b)\"Example 2
B
\ \
C
T i
D /
\ ><
\
-] | /
[ |——
A
IEC
c) Example 3
B
D T
] \ A
\i
- | /
I j——
A IEC

d) Example 4
Key
A connection zone
B non-metallic material
C non-metallic material
D air gap

I current greater than 0,5 A in attended appliances and greater than 0, 2 A in unattended appliances
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X distance from the connection
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NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.

Explanation

Example

X<3mm

X >3 mm

Material subjected to glow-wire test

Material subjected to glow-wire test

B (o B (o
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Cansequential test

In bnattended appliances, B is also subjected to the needle-flame if C produces a flame'that persists for longer th

2 { during the glow-wire test of 30.2.3.2.

Figure 0.5 — Some applications of the term "within a distance of 3 mm"
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Annex P
(informative)

Guidance for the application of this standard to appliances
used in tropical climates

The following modifications to this standard are applicable for class 0 appliances and class 0l
appliances having a rated voltage exceeding 150 V, that are intended to be used in countries
having a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

NQTE Tropical climates are characterized by high humidity and high ambient temperatures with little variation, |as
specified in IEC 60721-2-1.

THey may also be applied to class | appliances having a rated voltage exceeding 150 V that
arg intended to be used in countries having a tropical climate and that are marked-with symbol
IEC 60417-6332 (2015-06), if they are liable to be connected to a supply mains that excludes
the protective earthing conductor due to deficiencies in the fixed wiring system.

THe clause numbers in this Annex refer to the clause numbers in the-main part of this standgrd
that are modified.

5| General conditions for the tests
5.Y The ambient temperature for the tests of Clauses 11 and 13 is 40 ! % °C.
7 | Marking and instructions

7.1 The appliance shall be marked with symbol IEC 60417-6332 (2015-06).

{[symbol IEC 60417-6332 . .
(2015-06)] tropical climate

7.12 The instrictions shall state that the appliance is to be supplied through a residual currgnt
dgvice (RCDJ having a rated residual operating current not exceeding 30 mA.

THe instructions shall state the substance of the following:

This appliance is considered to be suitable for use in countries having a tropical climate.
It may also be used in other countries.

If symbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.

11 Heating

11.8 The values of Table 3 are reduced by 15 K.

13 Leakage current and electric strength at operating temperature

13.2 The leakage current for class I appliances shall not exceed 0,5 mA.
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15 Moisture resistance

15.3 The value of tis 37 °C.

16 Leakage current and electric strength

16.2 The leakage current for class I appliances shall not exceed 0,5 mA.

15 Abllulllldi Upclatiun

19.13 The leakage current test of 16.2 is applied in addition to the electric strength test.of 16{3.
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not be placed on the flow chart of Figure Q.1.
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Appliance having
electronic circuits

Is an electronic
disconnection or

No

Yes l
Appliance tested for
19.11.41t019.11.4.7 in
off-position or stand-by
mode

Is 19.13 fulfilled?

{1 Yes

Appliance tested for .
19.2 t0 19.10, 19.14 and 19.15 Fail

Is an

Yes a7 No
electronic circuit
used?
No/further
programmable test
instrument used?
conditions specified Yes
Test according to in 19.11.1 fulfilled2
19.11.4.8
_ NoT ,
a)to g)faultin 19.11.2
and!short-circuit of No tfur:her
Component Yes low-power circuit £s
reset OK? !
No T Dogs any No
Fail protective mean

operate?

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes |

Yes
No further

test

Fail

IEC

Figure Q.1 — Flowchart outlining the sequence of tests
for the evaluation of electronic circuits (1 of 2)
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[

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board
conductor opens

Additional evaluation

- 189 —

1

Other protective device
such as thermal
cut-out operates

Protective electronic
circuit (PEC) operates:

according to 19.1, 19.11
or 19.12, as applicable

Are account
No Table 8 of
19.7. if applicable, Applythe-faults-according

19114110 19.11.4.7

l

Appliance tested for

taking exceptions into

and 19.13

Fail

fulfilled?

a) to g) of 19.11.2 in the
PEC before start or during

4

the normal operation of the
appliance which gives the
most unfavorable conditions

Is the
appliance able to
operate?

No further
test

PR

Additional evaluation

I o Yv A )|
If steady con If one cycle of operation
IEC 60127 fuse operates ] ] o fr :
an intentionallypweak Other protective device are reached fo nces is finished for appliances
h as thermal working contin ly, the not working continuously,
part ruptures, or such as relevant testjphase of the relevant test phase
printed circuit board cut-out operates Clause caused the | | of Clause 19 that caused the
conductor opens PEC fo te is repeated. | PEC to operate is repeated.

|

hccording to 19.1, 19.11
or 19.12, as applicable

software evaluation
according to Annex R

No further
L__test

No

Figure Q.1 (2 of 2)

IEC
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Annex R
(normative)

Software evaluation

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be validated in accordance with
the requirements in this annex.

N
tha
for]

R

TE Tables R.1 and R.2 are based on Table H.1 of IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2(415
tis, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and TableisR.2
specific fault/error conditions.

1 Programmable electronic circuits using software

Programmable electronic circuits requiring software incorporating measures to control the
fapilt/error conditions specified in Table R.1 or Table R.2 shall be constructed so that the

saftware does not impair compliance with the requirements of this standard.

Cq
ar

CQo
Cco
S¢

Cq

CO

J2.1 General

mpliance is checked by the inspections and tests, according to the’requirements of this anngx,
d by examination of the documentation as required by this annex.

2 Requirements for the architecture

J2.1.1 Programmable electronic circuits requiring software incorporating measures [to

ntrol the fault/error conditions specified in~Table R.1 or Table R.2 shall use measures |to
ntrol and avoid software-related faulislerrors in safety-related data and safety-relatgd
gments of the software.

mpliance is checked by the inspections and tests in R.2.2 to R.3.4 inclusive.

J2.1.2 Programmable electronic circuits requiring software incorporating measures [to

ntrol the fault/error conditions specified in Table R.2 shall have one of the following structurgs:
single channel with periodic self-test and monitoring (see IEC 60730-1:2013 includipg
IEC 60730-1:2013/AMD1:2015, H.2.16.7);

dual channel” (homogenous) with comparison (see IEC 60730-1:2013 includipg
IEC 60730-1:2013/AMD1:2015, H.2.16.3);

dual <\channel (diverse) with comparison (see IEC 60730-1:2013 includipg
IEC-60730-1:2013/AMD1:2015, H.2.16.2).

NG

TEM Comparison between dual channel structures can be performed by:

Pr

use of a comparator (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.3), or
reciprocal comparison (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.15).

ogrammable electronic circuits requiring software incorporating measures to control the

fault/error conditions specified in Table R.1 shall have one of the following structures:

single channel with functional test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

single  channel  with periodic  self-test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

dual channel without comparison (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.1).
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NOTE 2 Software structures incorporating measures to control the fault/error conditions specified in Table R.2 are
also acceptable for programmable electronic circuits with functions requiring software measures to control the
fault/error conditions specified in Table R.1.

Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.2.2 Measures to control faults/errors

R.2.2.1 When redundant memory with comparison is provided on two areas of the same
component, the data in one area shall be stored in a different format from that in the other area
(see software diversity, IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, H.2.18.19).

Caompliance is checked by inspection of the source code.

R.2.2.2 Programmable electronic circuits with functions requiring software Ainhcorporatipg
measures to control the fault/error conditions specified in Table R.2 and that use‘dual channel
structures with comparison shall have additional fault/error detection means (such as periodic
fupctional tests, periodic self tests, or independent monitoring) for any fault/errors not detectgd
byl the comparison.

Compliance is checked by inspection of the source code.

R.2.2.3 For programmable electronic circuits with functions requiring software incorporatipg
measures to control the fault/error conditions specified in Jable R.1 or Table R.2, means shall
bg provided for the recognition and control of errors in transmissions to external safety-relatgd
dqta paths. Such means shall take into account errors in-data, addressing, transmission timipg
and sequence of protocol.

Caompliance is checked by inspection of the sourc¢e code.

R.2.2.4 For programmable electronic circuits with functions requiring software incorporatipg
measures to control the fault/error conditions specified in Table R.1 or Table R.2, the
prpgrammable electronic circuits ;shall incorporate measures to address the fault/errors|in
safety-related segments and data.indicated in Table R.1 or Table R.2 as appropriate.

Caompliance is checked by inSpection of the source code.
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Table R.1 — General fault/error conditions

Component? Fault/error Acceptable measures P © Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/
AMD1:2015
1
Central
processing unit
(qPU)
1.1
Registers Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.49.6
— word protection with single bit redundancy HI2.19.8.2
1.2 VOID
1.
Functional test, or H.2.16.5
Plogramme Stuck at periodic self-test, or H.2.16.6
cqunter independent time-slot monitoring, or H.2.18.10.4
logical monitoring of the programme sequence H.2.18.10.2
2
Interrupt No interrupt or Functional test, or H.2.16.5
h mdllr.\g and Foo frequent time-slot monitoring H.2.18.10.4
execution interrupt
3
Clock Frequency monitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong frequency
(for quartz
synchronized
clock:
harmonics/sub-
harmonics only)
4
Memory
41
Invariable All'single bit Periodic modified checksum, or H.2.19.3.1
miemory terdlits multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
42
Variable memory | DC fault Periodic static memory test, or H.2.19.6
word protection with single bit redundancy H.2.19.8.2
4.3
Addressing Stuck at Word protection with single bit redundancy H.2.19.8.2
(relevant to including the address
variable and
invariable
memory)
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Component?

Fault/error

Acceptable measures ? ¢

Definitions
See

IEC 60730-1:2013

including
IEC 60730-1:2013/
AMD1:2015
5
Internal data Stuck at Word protection with single bit redundancy H.2.19.8.2
path
5.1 VOID
5.2 Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
External
communication
6.1 Data corruptior_l Word protection with multi-bit redundancy, or H2.19.8.1
Dhta of up to Hamming | -2 — single word, o H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.2
Afidressing Wrong address Word protection with multi-bit redéndancy H.2.19.8.1
including the address or
CRC - single word including-the addresses, or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
B
Timing Wrong point in Time-slot monitoring, or H.2.18.10.4
time scheduled\transmission H.2.18.18
Wrong sequence | Logicalkmonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Input/output Fault conditions Plausibility check H.2.18.13
peériphery specified in
19442
7/
VOID
72
Ahalog-llO
7.1
A/D and D/A Fault conditions Plausibility check H.2.18.13
convertor specified in
19.11.2
7.2.2
Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 voiD
9
Custom chips ¢ | Any output Periodic self-test H.2.16.6

e.g. ASIC, GAL,
gate array

outside the static
and dynamic
functional
specification
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NOTE A Stuck-at fault model denotes a fault model representing an open circuit or a non-varying signal level. A
DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.

@ For fault/error assessment, some components are divided into their sub-functions.

b For each sub-function in the table, the Table R.2 measure will cover the software fault/error.

¢ Where more than one measure is given for a sub-function, these are alternatives.

To be divided as necessary by the manufacturer into sub-functions.

Table R.2 — Specific fault/error conditions
Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073eoe-1 12013
including
IEC 60730-1:2013
MD1:2015
1
Central
Processing Unit
(qPuU)
1.1
Registers DC fault Comparison of redundant CPUs by ‘either:
— reciprocal comparison H.2.18.15
— independent hardware cemparator, or H.2.18.3
internal error detectionyor H.2.18.9
redundant memory_with comparison, or H.2.19.5
periodic self-tests'using either
— walkpat memory test H.2.19.7
—  Abraham‘test H.2.19.1
—  traasparent GALPAT test; or H.2.19.2.1
word"protection with multi-bit redundancy, or H.2.19.8.1
static memory test and H.2.19.6
word protection with single bit redundancy H.2.19.8.2
1.
Injstruction Wrong decoding | Comparison of redundant CPUs by either:
:: ecggtiinognand and eXggution reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test H.2.18.5
1.
Plogramme DC fault Periodic self-test and monitoring using either: H.2.16.7
cqunter — independent time-slot and logical monitoring H.2.18.10.3

comparison of redundant functional channels by
either:

reciprocal comparison
independent hardware comparator

™oty

H.2.18.15
H.2.18.3
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Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013/A
MD1:2015
1.4
Addressing DC fault Comparison of redundant CPUs by either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
TAternar error detection, or H.Z2.18.9
periodic self-test using H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18 A.1
— a multi bus parity including the address H.2.48.172
15
Data paths DC fault and Comparison of redundant CPUs by either:
:;',s::éf:gon execution —  reciprocal comparison, or H.2.18.15
— independent hardware comparator, or H.2.18.3
— internal error detection, or H.2.18.9
—  periodic self-test using a testing pattern, or H.2.16.7
— data redundancy, or H.2.18.2.1
—  multi-bit bus parity H.2.18.1.2
2
Interrupt No interrupt or Comparison of redundant\functional channels by
handling and too frequent either
execution igt?j?;#eﬁgrr]etzlated —  reciprocal comparison, H.2.18.15
sources — independeftshardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequency monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed timeaslot monitoring, or H.2.18.10.4
clock: cemparison of redundant functional channels
harmonics/‘ by either:
subharmonics
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4| Memory
4N
Invariable 99,6 % coverage | Comparison of redundant CPUs by either:
miemory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
4.2
Variable memory | DC fault and Comparison of redundant CPUs by either:
dynamic cross . .
links —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic self-tests using either:
— walkpat memory test H.2.19-4
—  Abraham test H.2-191
— transparent GALPAT test, or H¥2:19.2.1
word protection with multi-bit redundancy H.2.19.8.1
43
Afldressing DC fault Comparison of redundant CPUs by either;
(relevant to . )
variable and —  reciprocal comparison, or H.2.18.15
invariable — independent hardware comparator, or H.2.18.3
miemory)
full bus redundancy H.2.18.1.1
testing pattern, or H.2.18.22
periodic cyclic redundancy'check, either:
—  single word H.2.19.4.1
— double wordwor H.2.19.4.2
word protection with multi-bit redundancy including |H.2.19.8.1
the address
5
Internal data
path
5.
Data DC fault Comparison of redundant CPUs by either
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
52
Addressing Wrong address Comparison of redundant CPUs by:
and multiple . .
addressing —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy, including [H.2.19.8.1
the address, or
full bus redundancy; or H.2.18.1.1
testing pattern including the address H.2.18.22
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
6
External
communication
6.1
Data Data corruption CRC - double word, or H.2.19.4.2
of up to
Hamming data redundancy or H.2.18.2.1
distance 4 comparison of redundant functional channels by
either
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
6.2
Afldressing Wrong address CRC - double word, including the address,or. H.2.19.4.2
and multiple
addressing full bus redundancy of data and address; or H.2.18.1.1
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware cemparator H.2.18.3
B
Timing Wrong point in Time-slot and logical monitoring, or H.2.18.10.3
time
! comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— .independent hardware comparator H.2.18.3
Wrong sequence | Fime-slot and logical monitoring, or H.2.18.10.3
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
7
Input/output
peériphery
n
D|gital'l/O Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
19.11.2 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety H.2.18.2
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Component?

Fault/error

Acceptable measures ® ¢

Definitions
See

IEC 60730-1:2013

including
IEC 60730-1:2013/A
MD1:2015
7.2
Analog 1/O0
7.21
A/D- and D/A- Fault conditions | Comparison of redundant CPUs by either:
convertor mn19.11.2 —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18141
output verification, or H.2.98.12
testing pattern H.2.18.22
72.2
Ahalog Wrong Comparison of redundant CPUs by either:
miultiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware comparator,-or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Mpnitoring Any output Tested monitoring, or. H.2.18.21
devices and outside the static N )
cdmparators and dynamic redundant monitoring and comparison, or H.2.18.17
functional error recognizing means H.2.18.6
specification
9
Clistom chips ¢ Any output Periodic self-test and monitoring, H.2.16.7
outside the static ) ) )
ejg. ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gjte array functional error recognizing means H.2.18.6
specification
NPTE A DC fault model denotés a stuck-at fault model incorporating short circuits between signal lines.

[

o

For fault/error assessment, some components are divided into their sub-functions.

¢ 1 Where mare than one measure is given for a sub-function, these are alternatives.

To be divided as necessary by the manufacturer into sub-functions.

For each sub-function in the table, the software measure will cover the Table R.1 fault/error.

R.

2 ihg
measures to control the fault/error conditions specified in Table R.1 or Table R.2, detection
a fault/error shall occur before compliance with Clause 19 is impaired.

of

For appliances intended for remote communication through public networks, where
normative Annex U is applicable as determined by 22.62, detection of a fault/error shall occur
before compliance with normative Annex U is impaired.

Compliance is checked by inspection and testing of the source code.

NOTE The loss of dual channel capability is deemed to be an error in a programmable electronic circuit using a
dual channel structure required for software to control the fault/error conditions specified in Table R.2.
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R.2.2.6 The software shall be referenced to relevant parts of the operating sequence and the

associated hardware functions.
Compliance is checked by inspection of the source code.
R.2.2.7 Where labels are used for memory locations, these labels shall be unique.

Compliance is checked by inspection of the source code.

R.[Z.Z.8 The software shall be protecied from user alieration of safety-related segments.a
data.

Compliance is checked by inspection of the source code.

R.2.2.9 The software and safety-related hardware under its control shall bg.initialized a
shiall terminate before compliance with Clause 19 is impaired. In addition, for applianc

infended for remote communication through public networks where-nermative Annex Ui

agplicable as determined by 22.62, the software and safety-related hardware under its cont
shiall be initialized and shall terminate before compliance with normative Annex U is impaire

Compliance is checked by testing of the source code.

R{3 Measures to avoid errors

R.3.1 General

Fqr programmable electronic circuits withy functions requiring software incorporati
measures to control the fault/error conditions specified in Table R.1 or Table R.2, the followi
measures to avoid systematic faults in thelsoftware shall be applied.

Software that incorporates measures used to control the fault/error conditions specified |i
Tdble R.2 is inherently acceptable for software required to control the fault/error conditio

specified in Table R.1.

NQTE The content of these requirements is extracted from IEC 61508-3:2010 and adapted to the needs of t
stgndard.

R.]3.2 Specificdtion
R.3.2.1 Software safety requirements
THe specification of the software safety requirements shall include:

— | ardescription of each safety related function to be implemented, including its respon
time(s);

g
ng

5e

e functions related to the application including their related software faults required to be

controlled;

e functions related to the detection, annunciation and management of software
hardware faults.

— a description of interfaces between software and hardware;
— adescription of interfaces between any safety and non-safety related functions;

or

— a description of any compiler used to generate the object code from the source code,
including details of any compiler switch settings used such as library function options,

memory model, optimization, SRAM details, clock rate and chip details;
— a description of any linker used to link the object code to executable library routines.
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Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.3.

Table R.3 — Semi-formal methods

Technique / Measure Informative references

Semi-formal methods

Logical/functional block diagrams

equerice diadgrarrs

|

jnite state machines/state transition diagrams IEC 61508-7:2010, B.2.3.2
Oecision/truth tables IEC 61508-7:2010, C.6.1

R.J3.2.2 Software architecture
R.3.2.2.1 The specification of the software architecture shall include the following aspects:

— | techniques and measures to control software faults/errors (referdo-R.2.2);

— | interactions between hardware and software;

— | partitioning into modules and their allocation to the specified safety functions;
— | hierarchy and call structure of the modules (control flow);

— | interrupt handling;

— | data flow and restrictions on data access;

— | architecture and storage of data;

— | time-based dependencies of sequences and data.

Compliance is checked by inspection of.the documentation and as specified in R.3.2.2.2.

NQTE Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R4 = Software architecture specification

Technique /' Measure Informative references

ault detection and diagnosis IEC 61508-7:2010, C.3.1

()M |

emi-formal methods!
o| Logic/function block diagrams

| Sequencediagrams
o| Finite state machines / state transition diagrams IEC 61508-7:2010, B.2.3.2
e| Dataflow diagrams IEC 61508-7:2010, C.2.2

R.3.2.2.2 The architecture specification shall be validated against the specification of the
software safety requirements by static analysis.

NOTE Example methods for static analysis are:

e control flow analysis; (IEC 61508-7:2010, C.5.9);

e data flow analysis; (IEC 61508-7:2010, C.5.10);

e walk-through (software) (IEC 61508-7:2010, C.5.15);
e design review (IEC 61508-7:2010, C.5.16).
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R.
R.

SO

3.23 Module design and coding

3.2.3.1 Based on the architecture design, software shall be suitably refined into modules.
Software module design and coding shall be implemented in a way that is traceable to the

ftware architecture and requirements.

The module design shall specify:

function(s);

interfaces to other modules;

Cq

NG

Nd
for|

NG

data.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation.

TE 1 The use of computer aided design tools is accepted.

TE 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e.g. range checks, chd
division by 0, plausibility checks).

TE 3 Examples of some techniques/measures to meet these requirements can bé£6éund in Table R.5.

Table R.5 — Module design specification

ck

Technique / Measure Informative references
Lfmited size of software modules IEC 61508-7:2010, C.2.9
Ifformation hiding / encapsulation IEC 61508-7:2010, C.2.8
Qne entry / one exit point in subroutines and functions IEC 61508-7:2010, C.2.9
Fully defined interface IEC 61508-7:2010, C.2.9
Semi-formal methods:

Logic/function block diagrams
Sequence diagrams

Finite state machines / state transition’diagrams IEC 61508-7:2010, B.2.3.2
Data flow diagrams IEC 61508-7:2010, C.2.2

Cq

NG

13.2.3.2 Software code shall be structured.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation.

TE 1 Struetural complexity can be minimized by applying the following principles:

keep the.number of possible paths through a software module small, and the relation between the input 3
outputiparameters as simple as possible;

avoidcomplicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;

’ L PP PR — b PR . .
WITCTC PUSSIVIC, TCIalt TOUY CUTISUAITILS alTU DTAaTICHiTyg U Tmput Ppardriicicrs,

avoid using complex calculations as the basis of branching and loop decisions.

NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.6.
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Table R.6 — Design and coding standards

Technique / Measure Informative references
Use of coding standard (see NOTE) IEC 61508-7:2010, C.2.6.2
No use of dynamic objects and variables (see NOTE) IEC 61508-7:2010, C.2.6.3
Limited use of interrupts IEC 61508-7:2010, C.2.6.5
Limited use of pointers IEC 61508-7:2010, C.2.6.6
Limited use of recursion IEC 61508-7:2010, C.2.6.7
No unconditional jumps in programs in higher level IEC 61508-7:2010, C.2.6.2
Ignguages
NOTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient‘memory
for all dynamic objects and/or variables will be allocated before runtime, or which inserts runtime cheeks for the
cprrect online allocation of memory.

-

R.3.2.3.3 Coded software shall be validated against the module specification by static analysis.
The module specification shall be validated against the architecture ,specification by stafic
analysis.

R.]3.3 Software validation

—

The software shall be validated with reference to the reguirements of the software safe
refluirements specification.

y

NQTE 1 Validation is confirmation by examination and _rprovision of objective evidence that the particular
requirements for a specific intended use are fulfilled. Therefore, for example, software validation means confirm{ng
by|examination and provision of objective evidence thathe software satisfies the software safety requiremepts
specification.

Compliance is checked by simulation of:

— | input signals present during normal operation;
— | anticipated occurrences;
— | undesired conditions requiting system action.

Tgst cases, test data and\test results shall be reported.

NQTE 2 Examples of §ome techniques/measures to meet these requirements can be found in Table R.7.

Table R.7 — Software safety validation

Technique / Measure Informative references
Hunctiohal and black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
e/ Boundary value analysis IEC 61508-7:2010, C.5.4
e  Process simulation IEC 61508-7:2010, C.5.18

Simulation, modelling:

. Finite state machines IEC 61508-7:2010, B.2.3.2

. Performance modelling IEC 61508-7:2010, C.5.20

R.3.4 Management items
R.3.4.1 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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NOTE The use of a version ID number, if unique, is one possible solution.

Compliance is checked by inspection of the documentation.

R.3.4.2 Software modification

R.3.4.2.1 Software modifications shall be based on a modification request which details the
following:

— the hazards which may be affected;

— [the proposed change;

— | the reasons for change.

R.3.4.2.2 An analysis shall be carried out to determine the impact of the proposed modificatipn
on functional safety.

R.3.4.2.3 A detailed specification for the modification shall be generated including the
ngcessary activities for verification and validation, such as a definition of suitable test cases

R.3.4.2.4 The modification shall be carried out as planned.

9%
o

R.3.4.2.5 The assessment of the modification shall be carried out based on the specifi
vefrification and validation activities. This may include:

— | areverification of changed software modules;
— | areverification of affected software modules;
— | arevalidation of the complete system.

R.3.4.2.6 All details of modification activities*shall be documented.

Compliance of the requirements in R:8.4.2.1 to R.3.4.2.6 is checked by inspection of the
ddcumentation.
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Annex S
(informative)

Guidance for the application of this standard on measurement of power

input and current based on the requirements of 10.1 and 10.2 concerning

the representative period

For correct application of this standard, the normative text takes precedence over the guidance

gi

en in this annex and reliance should not to be placed on the flow chart of Figure S.1.

Is the maximum value
of the power input or current > 2 times
AMV during the representative
period?

No Arithmetic mean

valde (AMV) is used

Is the largest value that
is exceeded for a time that exceeds
10 % of the time of the representative
period X-AMV?

No

AMV is used

Then the power input or current is
the largest value that is
exceeded for a time that exceeds
10 % of the time of the

bk HPA |
ITCMTCOTTIIAlIVT JTTTUU

IEC

Figure S.1 — Flowchart giving guidance on measurement of power input
and current concerning the representative period
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Annex T
(normative)

UV-C radiation effect on non-metallic materials

This annex provides requirements for non-metallic materials subject to direct or reflected UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and electrical properties are
relied upon for compliance with this standard. This annex does not apply to glass, ceramic and
similar materials.

—

NQTE General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considered| to

emnlit significant UV-C radiation.

The UV-C radiation effect on non-metallic materials is determined by measuring selécted ngn-
metallic material properties before and after UV-C radiation conditioning. The conditioning ahd
tests are carried out on non-metallic material specimens prepared according to the relevgnt
standard for the test method. The standards and compliance criteria  for parts providihg
mechanical support or impact resistance are specified in Table TA. The standard ahd
campliance criteria for electrical insulation of internal wiring are specified’in Table T.2.

The conditioning apparatus and test procedure are as specified jn SO 4892-1 and ISO 489232,
with some of their clauses being as modified follows.

Medifications to the clauses of ISO 4892-1:2016.

5.1 Irradiance

5.1.1 The UV-C emitter shall be a low pressurée.-mercury lamp with a quartz envelope havihg
a gontinuous spectral irradiance of 10 W/m?2 at254 nm.

NQTE The quartz envelope blocks the 185 nm_resonant wavelength for mercury that can generate ozone.
5.2 Temperature

5..5 The black-panel temperature shall be 63 °C + 3 °C.

5.3 Humidity and wetting

5.8.1 Humidification-of the chamber air is specified in part 2 when necessary.
9| Test report

This clatse is not applicable.

Modifications-to-the clauses of1SQ 4892-2:2013

7 Procedure

7.1 General

At least three test specimens of each non-metallic material providing mechanical support or
impact resistance shall be exposed in each run to allow statistical evaluation of the results.

Ten samples of the insulated internal wiring shall be exposed in each run. When the internal
wiring is provided in more than one colour, the colour having the heaviest organic pigment
loading is used.
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In determining the samples for testing, consideration should be given to samples coloured red

or yellow which are known to have particular critical effects.

7.2 Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to any

applied stress.

7.3 Exposure

Befere—ptacirgthe—speecinens—inthe-test-chamber—the—apparatus—shat-be-operating-underthe
specified exposure conditions. It shall be programmed to operate continuously and.\the
canditions shall be maintained throughout the exposure, keeping any interruptions to’ service
the apparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are exposed for 1 000|h.
NQTE Repositioning of the specimens during exposure is desirable and might be necessary.
If jt is necessary to remove a test specimen for periodic inspection,{,eare should be taken |(to
avoid touching the exposed surface or altering it in any way.
7.4 Measurement of radiant exposure
If used, a radiometer shall be mounted and calibrated such'that it measures the irradiance |at
the exposed surface of the test specimen.
7.9 Determination of changes in properties after exposure
The non-metallic material properties and testimethods for parts providing mechanical support
orlimpact resistance are specified in Table.T:1.
Table T.1 — Minimum property retention limits after UV-C exposure
Parts to be tested Property Standard for the test Minimum retention aftdr
method test
Plarts providing Tensile strength @ or ISO 527 (all parts) 70 %
mechanical support Flexural strength 2 ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Plarts providing impact .
resistance Izod impact © or ISO 180 70 %
Tensile impact °© 1ISO 8256 70 %
al Tensile strength and flexural strength tests are to be conducted on specimens no thicker than the actul
thicknesses.
b “Thé side of the sample exposed to UV-C radiation is to be in contact with the two loading points when using

the three point loading method.

specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

Test specimens shall also show no visible signs of deterioration, such as crazing or cracking.

¢  Tests conducted on 3,0 mm thick specimens for Izod impact and tensile impact tests and 4,0 mm thick

The non-metallic material properties and test method for electrical insulation of internal wiring

are specified in Table T.2.
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Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Parts to be tested

Property

Standard for the test
method

Compliance

Electrical insulation of
internal wiring

Electric strength

IEC 60335-1 Subclause
23.5

No breakdown shall occur
during the test.

8 Exposure report

This clause is not applicable.
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Annex U
(normative)

Appliances intended for remote communication through public networks

The measures given in this annex are intended to avoid unauthorized access and the effects
of transmission failures via remote communication through public networks, where
compliance with this standard could be impaired.

However, in general, it does not cover aspects concerning confidentiality of data and consumer
prlvacy.

U{1 Terms and definitions

u.p.1 Definitions relating to remote functionality

uf.1.1

aythentication
prpvision for confirming that the entity sending or receiving a message is what or who it claims
to|be

u.p.1.2

aythorization
me¢ans to ensure that the authenticated entity requesting access to information, functions [or
services has the required authority

un.1.3

cryptographic technique
czlculation of output data using a mathematical algorithm to encode input data with a key aq a
parameter

un.1.4
ddta integrity protection
prptection that enables the appliance to confirm the data has not been altered, lost or destroy

1%
o

U2 Marking andinstructions

U.2.1 If there is-provision for software download, instructions shall be provided on how [or
where to obtainthe unique name or code given by the manufacturer, that identifies the currgnt
version of-~the software running in the appliance. The instructions shall also include the
ngcessary.steps the user must follow for the software update procedure.

Compliance is checked by inspection.

U.3 Construction

U.3.1 Software enabling communication with a public network shall be partitioned into
modules separate from software which is necessary to comply with the other requirements of
thisstandard.

Compliance is checked by inspection.

U.3.2 Remote communication shall be established, implemented and terminated by the
appliance via software that provides
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Cq

data integrity protection concerning:

e data corruption;

e address corruption;

e wrong timing or sequence;

e permanent "auto-sending" or repetition;
e interruption of data transfer;

means to detect and respond to communication in which, for any reason, a message be

ing

delivers information that is outside the range expected for that type of message; and
measures to control the fault/error conditions specified in Table R.1.

evaluating the software in accordance with R.3.3.

u.

m

3.3 Measures shall be provided to protect against hazards arising from the reception
essages from several sources simultaneously or sequentially.

Compliance is checked by evaluation according to U.3.2.

u.

B roaatad—i =Y melat ETIRT-V-V-¢ -0~ | PoC PN Py —haa th P $ forcaot L t
o ToTmToatcU— 1S Mo OUTIToTo T, aorToate T, ouTrtarn s oTTurs Ul 1iay. a1 CUTTo T orirat 9u

mpliance is checked by the inspections and tests of the software architecture in R.3.2.2 ahd

of

3.4 Remote communication shall not be enabled prior,\to authorization. Authorization
shiall be based on authentication. The authentication\pfocess shall use cryptographic
tephniques to ensure the identity of both parties.

Fqr the purposes of this requirement, communication between two entities for preparation |of
the authentication and authorization process:is not considered remote communication.
Compliance is checked by inspection of the‘software.

U.3.5 Measures shall be taken to. prevent unauthorized access and to detect transmissipn
falilts/errors in the remote communication.

NQTE Examples of acceptable hardware-software measures are provided in Table U.1.

Caompliance is checked by-evaluation according to U.3.2.
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