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: Safety

This sixth edition cancels and replaces the fifth edition published in 2010, Amendment 1:2013
and Amendment 2:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition (minor changes are not listed):

a)

b)
c)
d)

updated the text of this standard to align with the most recent editions of the dated normative
references;

deleted some notes and converted many other notes, in whole or in part, to normative text;

changed some Annex designations from normative to informative;

introduced information on Guidance documents concerning the application of the safety

requ

irements covered by IEC 60335 series and on how to retrieve them;
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e) clarified requirements for PELV circuits;

f) clarification of requirements on measurement of power input and rated current when they

vary

throughout the operating cycle;

g) replaced normative Annex S with the informative Annex S "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";

h) introduced and clarified mechanical strength requirements for appliances with integral pins
for insertion into socket-outlets;

i) revised requirements for battery-operated appliances;

j) introduced requirements for metal-ion batteries including a new Clause 12 Charging of

mets
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duced the application of test probe 18;

duced requirements for appliances incorporating appliance outlets and socke
ssible to the user;

ed and clarified requirements for appliances incorporating a functional earth;

duced moisture resistance test requirements for appliances) that incorpo
matic cord reel and that have a second numeral IP rating;

fied the appliance test criteria for the moisture resistanc¢€ for appliances and
ances with integral pins for insertion into socket-outlets;

duced limits on the output voltage of an accessible safety extra-low voltage
ector or Universal Serial Bus (USB) under abnormal operation conditions;

duced requirements to cover optical radiationshazards;
duced external communication software management items into normative Anr
ed external communication requirements in Table R.1 and Table R.2;

duced in new normative Annex U ecyber security requirements to avoid unau
ss and the effects of transmission failures via remote communication throug
orks.

of this International Standard is based on the following documents:

FDIS Report on voting
61/6012/FDIS 61/6089/RVD

rmation omthe voting for the approval of this International Standard can be four
h voting(indicated in the above table.

juage used for the development of this International Standard is English.
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ex R;
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

This part is to be used in conjunction with the appropriate part 2 of IEC 60335. The parts 2
contain clauses to supplement or modify the corresponding clauses in this part to provide the
relevant requirements for each type of appliance.

This sixth edition of IEC 60335-1 is only to be used in conjunction with parts 2 that have been
established on the basis of this edition.
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The following print types are used:

— requirements: in roman type;
— test specifications: in jtalic type;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the
adjective and the 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 "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
. repltced by a revised edition, or

e amepded.

NOTE Tpe attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizatfons may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equipv\themselves for conductipg new or
revised tegsts.

Itis the recommendation of the committee that the content of this publicatioen be adopted for implementation|nationally
not earlief than 12 months or later than 36 months from the date of publication.
The following differences exist in the countries indicated below.

— Introduction: The Part 1 standard (UL60335-1) is only used in combination with a part 2 (UL60335-2-x). National
differpnces are specified in these standards (USA).

— 5.7: The ambient temperature is 25 °C + 10 °C (Japan).
— 5.7: The ambient temperature is 27 °C = 5 °C (hidia).

— 6.1: Class 0 appliances and class 0l appliances are not allowed (Australia, European Union, Indja, Israel,
New Kealand, Norway, Singapore, Switzerland, United Kingdom).

— 7.12.R: The requirements for full disconhection do not apply (Japan).
— 7.12.8: The maximum inlet water pressure shall be at least 1,0 MPa (Denmark, Norway, Sweden and Finland).
— 13.2:|The test circuit and some\Jeakage current limits are different (India).
— 19.5:|The test is also applicable to appliances intended to be permanently connected to fixed wiring (Norway).

— 22.2:|The second paragraph of this subclause dealing with single-phase class | appliances with heatingl elements
cann¢t be complied'with because of the supply system (France).

— 22.2:|The seconidparagraph of this subclause, that deals with single-phase, permanently connect¢d class |
appliances having heating elements, is not applicable due to the supply system (Norway).

— 22.2:|Doubletpole switches or protective devices are required (Norway).

— 25.3:]A'set of supply leads is not permitted (Norway, Denmark, Finland, Netherlands).

— 25.8:0,5 mm? supply cords are not allowed for class | appliances (Australia and New Zealand).

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

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

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

www.iec.ch/tc61/supportingdocuments

This information is given for the convenience of users of this International Standard and does
not congtituteaTeptacementfor the mormmative textim this—stardard:

This standard recognizes the internationally accepted level of protection againstyhazands such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as i) normal
use taking into account the manufacturer's instructions. It also covers abnogmal situatipns that
can be| expected in practice and takes into account the way in which electrompagnetic
phenomena can affect the safe operation of appliances.

This staphdard takes into account the requirements of IEC 60364 &s far as possible so that there
is compatibility with the wiring rules when the appliance is cohnected to the supply mains.
However, national wiring rules may differ.

If the fupctions of an appliance are covered by differentparts 2 of IEC 60335, the relevant part 2
is applied to each function separately, as far as is reasonable. If applicable, the inflyence of
one fungtion 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 in
Part 1, Part 1 applies.

NOTE 1 | This means that the technical committees responsible for the part 2 standards have determined that it is
not necegsary to specify particular requirements for the appliance in question over and above thg¢ general
requiremgnts.

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

NOTE 2 |Horizontal publications, basic safety publications and group safety publications covering a hazafrd are not
applicablg since_they have been taken into consideration when developing the general and particular requirements
for the IEC60335 series of standards.

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

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:

— |EC standards published by TC 59 concerning methods of measuring performance;

— CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
— CISPR 14-2 concerning electromagnetic immunity;

— |EC standards published by TC 111 concerning environmental matters.
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1

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 1: General requirements

Scope

This International Standard deals with the safety of electrical appliances for household and
similar
and 48(Q V for other appliances including direct current (DC) supplied appliances and
operated appliances.

Applian
danger
industryl and on farms, are within the scope of this standard.

burposes, their rated voltage being not more than 250 V for single-phase ap

ces not intended for normal household use but which nevertheless ‘may be a s
to the public, such as appliances intended to be used by laymen in shops,

This statlndard deals with the reasonably foreseeable hazards presented by appliances
encoun

ered by all persons. However, in general, it does not take into account:

persons (including children) whose

e physical, sensory or mental capabilities; or

ck of experience and knowledge

prevents them from using the appliancersafely without supervision or instructior

children playing with the appliance.

Additiorfal requirements may be necessary for appliances intended to be used in vehicl
board s

health
water s

nips or aircraft. In many countries, additional requirements are specified by the

1‘uthorities, the national authorities responsible for the protection of labour, the

pply authorities and similar authorities.

This stajndard does not apply to:

2

appl
appl

ances intended-exclusively for industrial purposes;

ances intended to be used in locations where special conditions prevail, suc

presence of(@'corrosive or explosive atmosphere (dust, vapour or gas);

audi

med

p, video and similar electronic apparatus (IEC 60065);

bliances
battery-

burce of
in light

that are

ES or on
national
national

h as the

[cal electrical equipment (IEC 60601 series);

hand-held motor-operated electric tools (IEC 60745 series);

information technology equipment (IEC 60950-1);

transportable motor-operated electric tools (IEC 61029 series);

audi

o/video, information and communication technology equipment (IEC 62368-1);

electric motor-operated hand-held tools, transportable tools and lawn and garden machinery
(IEC 62841 series).

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

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

IEC TR[60083, Plugs and socket-outlets for domestic and similar generaluse standarndized in
membef countries of IEC

IEC 60085:2007, Electrical insulation — Thermal evaluation and-désignation

IEC 601[12:2003, Method for the determination of the proof and the comparative tracking indices
of solid |insulating materials
IEC 60112:2003/AMD1:20091

IEC 60127 (all parts), Miniature fuses

IEC 60327 (all parts), Polyvinyl chloride instilated cables of rated voltages up to and ipcluding
450/75(¢ V

IEC 60327-5:2011, Polyvinyl chloride insulated cables of rated voltages up to and ipcluding
450/75Q V — Part 5: Flexible caples”(cords)

IEC 60238, Edison screw lampholders
IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 480/750 V

IEC 60252-1:2040," AC motor capacitors — Part 1: General — Performance, testing and|rating —
Safety nequireéments — Guidance for installation and operation
IEC 60252+12010/AMD1:20132

IEC 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensional
interchangeability requirements for pin and contact-tube accessories
IEC 60320 (all parts), Appliance couplers for household and similar general purposes

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

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

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

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

IEC 60384-14:2013/AMD1:20163

IEC 60417, Graphical symbols for use on equipment

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

IEC 60929:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:20134

IEC 60998-1:2014, Luminaires — Part 1: General requirements and tests
IEC 605998-1:2014/AMD1:20175

IEC 60603-11, Connectors for frequencies below 3 MHz for use*with printed boards — |Part 11:
Detail gpecification for concentric connectors (dimensions(for free connectors and fixed
connecfors)

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

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

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems + Part 4:
Considgration of high-frequency voltage stress

IEC 60691, Thermal-links — Requirements and application guide

IEC 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability tést 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

|EC 60 Q5.2 .12 Eira hazard tacting DPart 2.12- Clonwina/bhotwira hacad tacst mathodc Glow_
| ) TOE I HOAILIGOSHAG AR S SrOWHRIG ROIAFE-0a5 8685088
wire ignition temperature (GWIT) test method for materials

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

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

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

5  There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.
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IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

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

IEC 60730-2-8:2018, Automatic electrical controls — Part 2-8: Particular requirements for
electrically operated water valves, including mechanical requirements

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

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

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient’— Part 1:|Generic
specification

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

IEC 60906-1, IEC system of plugs and socket-outlets for,household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

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

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

IEC 61000-4-2, Electromagnetic)compatibility (EMC) — Part 4-2: Testing and measpyrement
techniqlies — Electrostatic discharge immunity test

IEC 61000-4-3, Electremagnetic compatibility (EMC) — Part 4-3: Testing and measyirement
techniqlies — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4 Electromagnetic compatibility (EMC) — Part 4-4: Testing and measyirement
techniqlies £ Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC] — Part 4-57 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

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

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

7 There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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00-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.

ort, low frequency immunity tests
00-4-13:2002/AMD1:2009
00-4-13:2002/AMD2:20158

00-4-34:2005, Electromagnetic compatibility (EMC) — Part 4-34: Testing and

measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current more than 16 A per phase

IEC 610

00-4-34:2005/AMD1:2009°9

IEC 61
IEC 610
IEC 610
IEC 610

IEC 611
procedu

IEC 612
conduct]

IEC 615
thereof

IEC 615

for supply voltages up to 1 100 V x Part 2-6: Particular requirements and tests fo

isolating

IEC 614
for supp
power S|
IEC 615

IEC 617
and faill

32:1997, Protection of persons and equipment by enclosures — Probes for ver
58-1:2016, Switches for appliances — Part 1: General requirements
58-1-1:2016, Switches for appliances — Part 1-1: Requirements forrmiechanical 3

58-1-2:2016, Switches for appliances — Part 1-2: Requirements for electronic 3

re requirements, test equipment

10, Connecting devices — Flat quick-conne€ct“terminations for electrical
ors — Safety requirements

58-1:2017, Safety of transformers, reactors, power supply units and comb
- Part 1. General requirements and tests

58-2-6:2009, Safety of transformiers, reactors, power supply units and similar [

transformers and power supply units incorporating safety isolating transforme

58-2-16:2009, Safety of transformers, reactors, power supply units and similar
ly voltages up to 1100 V — Part 2-16: Particular requirements and tests for swit
upply units and-fransformers for switch mode power supply units
58-2-16:2009/AMD1:201310

70, Electrie appliances connected to the water mains — Avoidance of backsif
ire of<hoSe-sets

fication

witches

witches

80, High-voltage test techniques for low-voltage equipment — Definitions, fest and

copper

inations

roducts
r safety
rs

roducts
th mode

honage

IEC 621

33:1:2017, Secondary cells _and batteries containing alkaline or other 1

pon-acid

electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 1: Nickel systems

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

IEC 62151, Safety of equipment electrically connected to a telecommunication network

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

9 There
10 There

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

exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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IEC 62471:2006, Photobiological safety of lamps and lamp systems

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

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

ISO 178, Plastics — Determination of flexural properties

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

ISO 18(Q, Plastics — Determination of Izod impact strength
ISO 527 (all parts), Plastics — Determination of tensile properties

ISO 1443, Metallic and oxide coatings — Measurement of coating thickness — Microscopical
method

ISO 21718, Non-magnetic coatings on magnetic substrates — Méasurement of coating thickness
— Magneétic method

ISO 2748-1, General tolerances — Part 1: Tolerances foFlinear and angular dimensiong without
individupl tolerance indications

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

ISO 4892-2: 2013, Plastics — Methods ©f exposure to laboratory light sources — Part 21 Xenon-
arc lamps

ISO 7040, Graphical symbols for'use on equipment — Registered symbols
ISO 8256, Plastics — Determination of tensile-impact strength

ISO 97712, Cellular“plastics — Determination of horizontal burning characteristics ¢f small
specimens subjected to a small flame

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

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

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

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

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

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


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

IEC 60335-1:2020 © IEC 2020 - 17 -

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

3.1 Definitions relating to physical characteristics

3.11
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2

rated voltage range

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

3.1.3
working voltage
maximum voltage to which the part under consideration is subjected whenithe appljance is
supplied at its rated voltage and operating under normal operation,{with contrpls and
switching devices positioned so as to maximize the value

Note 1 tolentry: Working voltage takes into account resonant voltages.

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

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

Note 1 tolentry: If no power input is assigned to the appliance, the rated power input for heating applignces and
combined appliances is the power input measured when¢thie appliance is supplied at rated voltage and operated
under nogmal operation.

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

3.1.6
rated ctirrent
current pssigned 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
H annlian thao nmaaon

AL H A4 th b £ $a
frequenuy asslgnUU U inic appiarive vy urc IIIUIIUIGUlurUr

3.1.8

rated frequency range

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

3.1.9

normal operation

conditions under which the appliance is operated in normal use when it is connected to the
supply mains

Appliances operated with integral batteries or separable batteries not disconnected from the
appliance for charging purposes:
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— the battery that is fully discharged is charged with the battery-operated appliance
performing its intended function, if allowed by the construction of the appliance;

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

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

3.1.10

rated impulse voltage

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

3.1.11
dangerpus malfunction
unintended operation of the appliance that may impair safety

3.1.12
outlet Ipad
load that can be connected to appliance outlets accessible to thel{@user and sockef-outlets
accessible to the user

Note 1 tolentry: Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet
3.2 Definitions relating to means of connection

3.21
supply leads
set of wires intended for connecting the appliance to fixed wiring and accommodated in a
compar{ment within or attached to the appliance

3.2.2
interconnection cord
external flexible cord between twolparts of an appliance, provided as part of a cpomplete
appliange for purposes other thaneconnection to the supply mains

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

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

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

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

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

3.2.5

type Y attachment

method of attachment of the supply cord such that any replacement is intended to be made by
the manufacturer, its service agent or similar qualified person
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3.2.6

type Z attachment

method of attachment of the supply cord such that it cannot be replaced without breaking or
destroying the appliance

3.3 Definitions relating to protection against electric shock

3.3.1
basic insulation
insulation applied to live parts to provide basic protection against electric shock

3.3.2
supplementary Isutation

independent insulation applied in addition to basic insulation, in order to provide,‘protection
against |electric shock in the event of a failure of basic insulation

3.3.3
double [insulation
insulatign system comprising both basic insulation and supplementaty insulation

3.34
reinforged insulation
single insulation applied to live parts, that provides a degree of protection against|electric
shock efuivalent to double insulation under the conditions.specified in this standard

Note 1 tofentry: Itis notimplied that the insulation is one homogenheous piece. The insulation may comprise several
layers whjch cannot be tested singly as supplementary insulation or basic insulation.

3.35
functional insulation
insulatign between conductive parts of difféecent potential which is necessary only for the proper
functionfing of the appliance

3.3.6
protectjve impedance
impedamce connected between live parts and accessible conductive parts of glass Il
constryctions so that the.current, in normal use and under likely fault condition$ in the
appliange, is limited to,a‘safe value

3.3.7
class O|appliance
applian¢e in_which protection against electric shock relies upon basic insulation only, there
being np meahs for the connection of conductive accessible parts, if any, to the protective
conductorin the fixed wiring of the installation, reliance in the event of a failure of the basic
insulation being placed upon the environment

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

3.3.8

class 0l appliance

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

3.3.9

class | appliance

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

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

3.3.10

class Il appliance

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

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

— an agpliance having a durable and substantially continuous enclosure of insulating material which”envelops all
metal parts, with the exception of parts, such as nameplates, screws and rivets, which are’'isoelated|from live
partg by insulation at least equivalent to reinforced insulation; such an appliance is called an ihsulation-
encaged class Il appliance;

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

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

Note 2 to|entry: The enclosure of an insulation-encased class Il applianee. may form a part or the whple of the
supplemeéntary insulation or of the reinforced insulation.

Note 3 tolentry: Class Il appliances may incorporate an earth forflunetional purposes.

3.3.11
class lljconstruction
part of an appliance for which protection againstelectric shock relies upon double ingulation
or reinfprced insulation

3.3.12
class ll| appliance
appliange in which protection against electric shock relies on supply at safety extra-low
voltage|and in which voltages liigher than those of safety extra-low voltage are not ggnerated

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

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

3.3.13
class ll| 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 ggnerated

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

3.3.14

clearance

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

3.3.15

creepage distance

shortest distance along the surface of insulation between two conductive parts or between a
conductive part and the accessible surface
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3.4 Definitions relating to extra-low voltage

3.41

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

3.4.2

safety extra-low voltage
voltage not exceeding 42 V between conductors and between conductors and earth or

function

Note 1 to
isolating

al earth, the no-load voltage not exceeding 50 V

entry: When safety extra-low voltage is obtained from the supply mains, it is to be threugh
transformer or a convertor with separate windings, the insulation of which complies with double i

or reinforiced insulation requirements.

Note 2 to
supplied

Note 3 to

3.43
safety i
transfor|

entry: The voltage limits specified are based on the assumption that the safety isolating trans
t its rated voltage.

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

isolating transformer
mer, the input winding of which is electrically separatéd from the output windin

insulatign at least equivalent to double insulation or reinforced insulation, that is i

to suppl

3.44
protect
earthed
circuits
double

Note 1 to

Note 2 to

y an appliance or circuit at safety extra-low volfage

ve extra-low voltage circuit

circuit operating at extra-low voltage-that is separated from other circuits
operating at safety extra-low voltage, by basic insulation and protective sc
insulation or reinforced insulation

entry: Protective screening is thelseparation of circuits from live parts by means of an earthed

entry: A protective extra-low'oltage circuit is also known as a PELV circuit.

3.5 Definitions relating to types of appliances

3.5.1
portabl

b appliance

appliang¢e that is intended to be moved while in operation or an appliance, other than

applian

3.5.2

hand-held-appliance

fce, having a mass less than 18 kg

a safety
hsulation

former is

g by an
htended

except
reening,

screen.

a fixed

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

3.5.3

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

3.5.4

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 a

similar |

ocation
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3.5.6
heating appliance
appliance incorporating heating elements but without any motor

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

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

3.5.8

combined appliance

appllan\c ;IIUUIHUIat;IIu hcqtllly U:UIIIUIItO alld IIIUtUIO
3.5.9

batteryioperated appliance
appliang¢e deriving its energy from batteries enabling the appliance to perform its ihtended
function| without a supply connection

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

3.6.1
non-detachable part
part thaft can only be removed or opened with the aid“of a tool or part that fulfils the test of
22.11

3.6.2
detachable part
part that can be removed or opened without’the aid of a tool, part that is removed or opened in
accordance with the instructions for use,“even if a tool is needed for removal, or part that does
not fulfil the test of 22.11

Note 1 tolentry: If for installation purposes a part has to be removed, this part is not considered to be a d¢tachable
part even|if the instructions state that itsis to be removed.

Note 2 tolentry: Components that‘can be removed without the aid of a tool are considered to be detachaple parts.

Note 3 tolentry: 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
parts.

3.6.4

live part

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

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

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

Note 3 to entry: Parts, whether they are accessible parts or not, of battery-operated appliances and batteries
not exceeding the electrical limits of B.22.3 and B.22.4, are not considered to be live parts.
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screwdriver, coin or any other object that may be used to operate a screw or similar fixing

means

3.6.6

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

Note 1 to entry: A part that is too small to grip and at the same time to be able to apply the glow-wire tip is shown

in exampl
is shown

3.6.7

N - oA PR | ot FUR AT ] R DY TN T byiler }
N T L Igure— o7y part urat 1S ralge enotgiT (O griip— ottt tTat 1S to0- Stial (O 0 aoTe toO appry tre gt

n example B in Figure 5. A part that is not a small part is shown in example C in Figure 5.

detachable power supply part

part of
constry

Note 1 to|

the appliance the output of which is intended to be detachable{from the ¢

ction part of the appliance

entry: Means of detachment are a flexible cord and connector orsan appliance outlet fitt]

detachablle power supply part.

3.6.8
cell

basic fupctional unit, consisting of an assembly of electrodes, electrolyte, container, t

and usd
chemicd

[SOUR(

3.6.9

battery
assemb
its volta

Note 1 to
that of thg
of the apg

3.6.10

ally separators that is a source of electric energy obtained by direct conv
| energy

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

y of one or more cells ready for use as a source of electrical energy, characte

pe, size, terminal arrangement, capacity and rate capability

entry: A detachable battery and separable battery have an enclosure that is equivalent in prd

appliance itself, but integral batteries may have no enclosure or an enclosure less substantia
liance, as they are protected by the enclosure of the appliance.

detachable battery

recharg
for use
purpose

pable battery in an enclosure separate from the battery-operated appliance, i
with specific appliances and intended to be removed from the appliance for g

S

w-wire tip

lass Il

ed to the

Zrminals,

rsion of

rised by

perties to
than that

ntended
harging

Note 1 to

Note 2 to

3.6.11

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

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

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

Note 1 to

Note 2 to

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

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


https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

- 24 - IEC 60335-1:2020 © |IEC 2020

3.6.12

integral battery

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

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

3.7 Definitions relating to safety components

3.71

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

3.7.2
temperature limiter
temperdture-sensing device, the operating temperature of which may,-be either fixed or
adjustable and which during normal operation operates by opening-or)Closing a circdyiit when
the temperature of the controlled part reaches a pre-determined value

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

3.7.3
thermal cut-out
device which during abnormal operation limits thé,temperature of the controlled part by
automatfically opening the circuit, or by reducing, the current, and is constructed so|that its
setting ¢annot be altered by the user

3.7.4
self-regetting thermal cut-out
thermal cut-out that automatically restores the current after the relevant part of the appliance
has cooled down sufficiently

3.7.5
non-self-resetting thermal-cut-out
thermal cut-out that requires a manual operation for resetting, or replacement of a|part, in
order to|restore the current

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

3.7.6
protectjveldevice
device, the operation of which prevents a hazardous situation under abnormal operation
conditions

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

3.7.8

intentionally weak part

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

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


https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

IEC 60335-1:2020 © IEC 2020 - 25—

3.8 Definitions relating to miscellaneous matters

3.8.1
all-pole

disconnection

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

Note 1 to

3.8.2

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

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

3.8.3
visibly
heating
tempers
at rated

3.8.4

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

glowing heating element

element that is partly or completely visible from the outside of the _appliance ar
ture of at least 650 °C when the appliance has been operated.under normal og
power input until steady conditions have been established

PTC heating element

element
are ther
is raiseq

3.8.5

intended for heating consisting mainly of positive-témperature coefficient resis
mally sensitive and have a rapid non-linear increase in resistance when the tem
through a particular range

user maintenance

any mai
the use

3.8.6

ntenance operation stated in the instructions for use, or marked on the appliarn
is intended to perform

room tegmperature

ambient

Note 1 to
39 D

3.9.1

electro
part in v
semicor

temperature specified in“the general conditions for the tests

entry: The ambient temperature is specified in 5.7.
efinitions relating to electronic circuits
nic component

Vhich-conduction is achieved principally by electrons moving through a vacuun
duetor

d has a
eration

ors that
berature

ce, that

, gas or

Note 1 to

3.9.2

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

electronic circuit
circuit incorporating at least one electronic component

3.9.3

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

Note 1 to

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

3.10.1
battery

system

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

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

system.

3.10.2

charging system
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-ar
separately enclosed.

3.10.3

specifigd operating region for charging
uring charging in which a cell operates within its voltage and curreni-range as gpecified
by the gell manufacturer

region

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

3.10.4
upper |
highest

3.10.5

venting
condition intended by design that occurs when a’cell provides a controlled release of ex

internal

3.10.6

fully chfarged
at the maximum state of charge

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

Note 2 to

is specifigd in the artificial*source characteristics of Table B.1.

3.10.7
fully di
dischar

fastest

mit charging voltage
charging voltage in the specified operating region for charging

pressure without expulsion of majaor,components of the cell

entry:  The maximum state of charge for non-rechargeable batteries and batteries that are rec

charged
ed’at a steady rate of current to attain, at 5 h of steady discharge (Cy rate

d may be

shown in

cessive

mitted by

hargeable

, or the

than the Cg rate, until

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

5 slower

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

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

typically

0,9 V/cell for nickel cadmium;

0,9 V/cell for nickel metal-hydride;
1,75 V/cell for lead-acid;

2,5 V/cell for lithium iron-phosphate;

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

3.111
entity
person, device, appliance, product, or service that interacts with an appliance

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

3.113
public *etwork
network| carrying digital data or analogue signals or both where access to the data.and signals
is not rgstricted by the physical space within the household or similar use environment of the
appliange

Note 1 tolentry: Determination of confinement to the physical space includes consideration of the netwoflk’s range
of commulnication, configuration, or construction.
For the pyrposes of this standard, examples of public networks include but are’ net'limited to:
- PAN (personal area network);
- LAN (local area network) connected devices which may or may/not-be connected to a gateway,
- PLC (power line communication);
- BRD (short range devices);
- (VAN (wide area network);
For the pyrposes of this standard, examples of networks which are not considered as being public networks include
but are nqt limited to:
- NFC (near field communication);
- ptical communication with line of sight (ihfra-red rays or visual rays);

- ardwired configurations constructed of physical media;

without cgnnection to a public network.

3.11.4
remote communication
transmission of data bétween the appliance and an entity that can be initiated out of|sight of
the apgliance, usingsncommunication means such as radio wave modulation, sound wave
modulafion or bus’systems

Note 1 to| entry: \Examples of transmission of data includes but are not limited to remote monitoring] software
downloadjng/or.control parameter modifications.

Note 2 to entryr Transmission of data can be one-way (SIMmplex) or Wo-way (dupiex)-

3.11.5
remote operation
control of an appliance by remote communication

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

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

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

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

5 General conditions for the tests

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

5.1 Tests according to this standard are type tests.

NOTE Rputine tests are described in informative Annex A.

5.2 The tests are carried out on a single appliance that shall withstahd all the relevant tests.
Howevalr, the tests of Clauses 12, 20, 22 (except 22.10, 22.11 and22.18) to 26, 28, 3q4 and 31
may be [carried out on separate appliances. The test of 22.3 is carried out on a new aplpliance.

If an intentionally weak part becomes open circuit during thetests of Clause 19, an additional
applian¢e may be needed.

The tegting of components may require the subhiission of additional samples qf these
componlents.

If the test of normative Annex C has to be cdrried out, six samples of the motor are negded.
If the tept of normative Annex D has to_be carried out, an additional appliance may be lused.
If the tests of normative Annex G-are carried out, four additional transformers are needed.

If the tekts of normative Annex H are carried out, three switches or three additional appliances
are neefled.

NOTE Apgditional samples ‘can be required if the appliance has to be tested under different conditions, fof example
if it can be supplied with=different voltages.

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

circuits.

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

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

If it is evident from the construction of the appliance that a particular test is not applicable, the
test is not carried out.
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5.4 When testing appliances that are also supplied by other energies such as gas, the
influence of their consumption has to be taken into account.

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

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

If the adjusting means of the control is accessible without the aid of a tool, this 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 Apequate sealing is regarded as preventing alteration of the setting by the user.

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

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

If the t¢mperature attained by any part is limited by a~temperature sensitive devige or is
influenced by the temperature at which a change of state’ occurs, for example when wafer boils,
the ambient temperature is maintained at 23 °C + 2 °C.in case of doubt.

5.8 Tpest conditions relating to frequency and voltage

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

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

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

For motor-operated appliances, and combined appliances, marked with a rated |voltage
range, hen itis specified that the supply voltage is equal to the rated voltage multiplied by a
factor, the dppliance is supplied at

— the VR ot titied-by-this— —if , :

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

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

If a heating appliance has a rated voltage range, the upper limit of the voltage range will
usually be the most unfavourable voltage within the range. For motor-operated appliances,
combined appliances and appliances having more than one rated voltage or rated voltage
range, it may be necessary to make some of the tests at the minimum, the mean and the
maximum values of the rated voltage or the rated voltage range in order to establish the most
unfavourable voltage.
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5.8.3 For heating appliances, and combined appliances, marked with a rated power
input range, when it is specified that the power input is equal to the rated power input
multiplied by a factor, the appliance is operated at

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

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

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 ated power Input multiplied by a ractor, the appliance operated at.

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

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

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

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

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

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

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

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

— end{of-discharge voltage;
— upper limit-charging voltage, for batteries comprising series connected cells;

— ratedl capacity of the battery (Cs 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.

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

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

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

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

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

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

NOTE Guidance is given in informative Annex P for enhanced réquirements that can be used to gnsure an
acceptable level of protection against electrical and thermal hazafds for particular types of appliances Ysed in an
installation without a protective earthing conductor in countries that have tropical climates.

5.15 [flappliances have parts operating at safety,extra-low voltage, such parts are ¢checked
for compliance with the appropriate requirements' specified for class Ill construction.

5.16 When testing electronic circuits;\the supply is to be free from perturbations from
external sources that can influence the-results of the tests.

5.17 Battery-operated appliance’s and remote controls containing batteries are tgsted in
accordance with normative Annex B.

Batteryroperated appliances having a functional earth connection or a supply connegtion are
tested im accordance with the relevant clauses of the main part of this standard and ngormative
Annex B.

NOTE A|supply connection can include a mains connection.

Batteryroperated appllances havmg a supply connection are considered dua/ supply
appliancge a jardec Z Z ances when
deriving their energy from batterles

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

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

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

5.19 Measurements of cell voltages or battery voltages shall be made using a single pole
resistive-capacitive low pass filter with a —3 dB roll off frequency of 5 kHz + 0,5 kHz. To
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determine if the upper limit charging voltage has been exceeded, the peak value of the filtered
voltage shall be measured with a tolerance of £1 %.

When measuring cell voltages or battery voltages, the peak value of any superimposed ripple
exceeding 10 % of the average value shall be included. Transient voltages are ignored, such
as a temporary increase of voltage, for example, after the battery is removed from the charging
system.

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

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

5.22 Iffa component or part of the appliance has both a self-resetting feature~and a non-
self-redetting feature and if the non-self-resetting feature is not required in order td comply
with thig standard, then appliances incorporating such a component or part shall be tegted with
the nontself-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 0I, class |, class Il, class Ill.

If an appliance consists of a part of class Ill construction and a detachable power|supply
part, tI;rz complete appliance is classified asxa 'class | appliance or class Il appliance in
accordance with the classification applicabletto its detachable power supply part.

Complignce is checked by inspection and by the relevant tests.

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

Complignce is checked By)nspection and by the relevant tests.

NOTE Tphe degrees of-protection against harmful ingress of water are given in IEC 60529:1989 |including
IEC 60529:1989/AMD4:4999 and IEC 60529:1989/AMD2:2013.

7 Marking’and instructions

7.1 Appliances shall be marked with the:

— rated voltage or rated voltage range in volts;

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

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

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

— model or type reference;

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

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

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

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

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

Appliances intended to be supplied from a detachable power supply part for the purposes of
recharging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also

be mariea with symbol TEC 604T/7-6187T (Z016-0T) and the model or type referencé of the
detachable power supply part or with the substance of the following:
Use|only with <model or type reference> supply unit

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

The englosure of electrically-operated water valves incorporated_in external hose-sets for
connection of an appliance to the water mains shalh®be marked with [symbol
IEC 60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.

Complignce is checked by inspection.

D

7.2 Stationary appliances for multiple supply shall be marked with the substancg of the
following:

Warping: Before obtaining access to termiinals, all supply circuits must be disconngcted

This wafning shall be placed in the vicinity of the terminal cover.
Complignce is checked by inspection.

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

NOTE 1 |Example: 145-V — 230 V: The appliance is suitable for any value within the marked range (a c{rling iron
with a PTC heating element or an appliance incorporating an input switch mode power supply).

Applianges having different rated values and which have to be adjusted for use at a pprticular
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).

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
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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.

7.5 For appliances marked with more than one rated voltage or with one or more rated
voltage ranges, the rated power input or rated current for each of these voltages or ranges
shall be marked. However, if the difference between the limits of a rated voltage range does

not exc

ed 10 % of the arithmetic mean value of the range, the marking for rated pow

er input

or rated

The upq
appliang

Complid

7.6 W

3\

3N ™

m

NOTE 1

current may be related to the arithmetic mean value of the range.

er and lower limits of the rated power input or rated current shall be'marke
e so that the relation between input and voltage is clear.

nce is checked by inspection.

hen symbols are used, they shall be as follows:

[symbol IEC 60417-5031 direct current
(2002-10)]
[symbol IEC 60417-5032 alternating current
(2002-10)]
[symbol IEC 60417-5032-1 three-phase alternating current
(2002-10)]
4 [symbol IEC 60417-5032-2 three-phase alternating current with
(2002-10)]

» [symbol IEC 60417-5016

fuse-link
(2002-10)]

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

time-lag miniature fuse-link where X
symbol for the time/current characte

1 on the

heutral

is the
istic

NOTE 2

as—givenintEC 60427
SS—gheiHhtEsou+=£Af

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

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

[symbol IEC 60417-5172 class Il equipment
(2003-02)]

[symbol IEC 60417-5012 Lamp

(2002-10)]

The rated wattage of the lamp can be indicated in association with this symbol.
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[symbol ISO 7000-0434A Caution
(2004-01)]
[symbol ISO 7000-0790 read operator's manual
| || (2004-01)]
[symbol IEC 60417-5021 Equipotentiality
(2002-10)]
[symbol IEC 60417-5036 dangerous voltage
6 (2002-10)]
[symbol IEC 60417-5180 Class Ill appliance
(2003-02)]
[symbol IEC 60417-6181 detachable powen supply part
DL IC (2016-01)]

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

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

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

Additiorfal symbols are allowed provided that they do not give rise to misunderstanding.
Symbols specified in IEC 60417 and ISO 7000 may be used.
Complignce is checked bylinspection.

7.7 Appliances to%he 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
connectjon is obvious.

The corfeCt mode of connection for multi-phase appliances is considered to be obvioys if the

terminals_for-the ellpply 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.

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

Compliance is checked by inspection.

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

Compliance is checked by inspection.

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

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

The figyre 0 shall not be used for any other indication unless it\iS positioned and asgociated
with otHer numbers so that it does not give rise to confusion® with the indication of| the off
position. The figure 0 may be used on a digital programming keyboard.

Complignce is checked by inspection.

7.11 Qontrols intended to be adjusted during.installation or in normal use shall be grovided
with an jndication for the direction of adjustment.

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

Complignce is checked by inspection.

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

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

NOTE

flthe instruetions are marked on the appliance they are considered to be provided in hard copy fofm.

If it is necessary to take precautions during user maintenance, appropriate details ghall 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.
The instructions for appliances having a part of class Ill construction supplied from a

detachable power supply part shall state that the appliance is only to be used with the power
supply unit provided with the appliance.

The instructions for class Ill 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
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for battery-operated appliances if the battery is a primary battery or secondary battery
charged outside of the appliance.

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

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

This appliance incorporates an earth connection for functional purposes.

For appliances intended to be connected to a supply for the purposes of recharging the battery,

H b I} b 4 1 n bl bl H
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WARNING: Use only an external supply with the following specifications: &veltage and
nature of supply> <power / current of supply>

For appliances intended to be supplied from a detachable power supply part for the purposes
of recharging the battery, the type reference of the detachable powerisupply part shall be
stated glong 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 explaingd.
Complignce is checked by inspection.

7.12.1 | If it is necessary to take precautions during installation of the appliance, apgropriate
details ghall be given.

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

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

Complignce is chécked by inspection.

7.12.2

that means for disconnection must be incorporated in the fixed wiring in accordance with the
wiring rules.

Compliance is checked by inspection.

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

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

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

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

— minimum dimensions of ventilating openings and their correct arrangement;

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

— necessity to allow disconnection of the appliance from the supply after installation, unless
the jappliance incorporates a switch complying with 24.3. The disconnection\ymay be
achipved by having the plug accessible or by incorporating a switch in the fixed yiring in
accqrdance with the wiring rules.

Complignce 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 gvailable
from the manufacturer or its service agent.

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

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

For appliances with type Z attachment; the instructions shall contain the substancge 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 containthe substance of the following:

If the cord set.s’damaged, it must be replaced by a special cord set available from the
manufacturerorits service agent.

Complignce(is'checked by inspection.

7.12.6 1f a non-self-resetting thermal cut-out IS required in order to comply with this
standard, then the instructions for appliances incorporating a non-self-resetting thermal cut-
out that is reset by disconnection of the supply mains shall contain the substance of the
following:

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

Compliance is checked by inspection.
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7.12.7

support.

The instructions for fixed appliances shall state how the appliance is to be fixed to its
The method of fixing stated is not to depend on the use of adhesives since they are

not considered to be a reliable fixing means.

Compliance is checked by inspection.

7.12.8

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

— the maximum inlet water pressure, in pascals;

— the minimum inlet water pressure, in pascals, if this is necessary for the correct operation

of th

e appliance.

The ins
state th

should not be reused.

Complid

7.12.9

be in hg
appliang
any fung
or follov

In addit
on requ

Complid

7.13 I
languag

Complid

714 T

ructions for appliances connected to the water mains by detachable hosersgts shall
bt the new hose-sets supplied with the appliance are to be used and that old hose-sets

nce is checked by inspection.

For each language, the instructions specified in 7.12 and from'7.12.1 to 7.12.8 shall
rd copy form and shall appear together before any other instructions supplied jwith the
e. Alternatively, these instructions may be supplied withthe appliance separatgly from
tional use booklet. They may follow the description of thie appliance that identifi¢s parts,
the drawings/sketches common to the languages ©f the instructions.

on, instructions shall also be available in an altérnative format such as on a website or
bst from the user in a format such as a DVD.

nce is checked by inspection.

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

nce is checked by inspection.

he markings required\by this standard shall be clearly legible.

The sig
having

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

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

al words WARNING, CAUTION, DANGER if in the Latin alphabet shall be in uppercase
height notless than:

— 3.0 rerferotheranp lisncac
y 1mrmrrrTor uLrrotd apvllull\l\lo-

NOTE A

height of 3,5 mm is similar to Arial 14 pt, 3,0 mm is similar to 12 pt Arial and 2,0 mm is similar to 8 pt Arial.

Other typefaces might differ in the pt value.

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

Countries that do not use the Latin alphabet need to specify the minimum size of the script to

be used

taking into account what is specified for the Latin alphabet.

Unless contrasting colours are used, moulded in, engraved, or stamped markings shall be either

raised a

bove or have a depth below the surface of at least 0,25 mm.
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The markings required by this standard shall be durable. On containers that are likely to be
cleaned frequently, the markings shall not be by means of paint or enamel, other than vitreous
enamel.

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

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

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

Markings on the appliance shall be clearly discernible from the outside of the appliange but if
necessgry after removal of a cover. For portable appliances, it shall be possible to remove or
open this cover without the aid of a tool.

For stationary appliances, at least the name or trademark or identification mark of the
manufagturer or responsible vendor and the model or type reference'shall be visible when the
appliange is installed as in normal use. These markings may be béneath a detachabl¢ cover.
Other nllcarkings may be beneath a cover only if they are nearto 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.en*or near these components. They shall
not be pglaced on parts which can be positioned or tepositioned in such a way that the marking
is misleading.

The symbol IEC 60417-5018 (2011-07) shall*be placed next to the symbol IEC 604/17-5172
(2003-0R) or the symbol IEC 60417-51802003-02) as appropriate.

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

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

Complignce is checked by inspection.

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

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

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

Compliance is checked by inspection.
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8 Protection against access to live parts

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

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

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

T t o n (s £ o 4.0 Al ]l 2 S~ WaVeYa) Li / ) £ 4 H 1 N th
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appliange being in every possible position, except that appliances normally used @n)the floor
and having a mass exceeding 40 kg are not tilted. Through openings, the test probe’is| applied
to any depth that the probe will permit and is rotated or angled before, during and \after insertion
to any position. If the opening does not allow the entry of the probe, the force“on the probe in
the stralght position is increased to 20 N when probe B is used or 10 N whenr’probe 18|is used.
If the prpbe then enters the opening, the test is repeated with the probelinthe angled position.

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 femoval
of lamps which are located behind a detachable cover, forotection 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.

It shall hot be possible to touch livie parts or live parts protected only by lacquer, enamel,
ordinary paper, cotton, oxide filmy-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 dpenings
in class 0 appliances/class Il appliances and class Il constructions, except for thode giving
access fo lamp caps.and live parts in socket-outlets.

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

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

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

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

It shall not be possible to touch these live parts.

If a single switching action is obtained by a switching device, the switching device shall provide
full disconnection and the clearances for full disconnection specified in 20.3.3 of
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IEC 61058-1:2016 shall be obtained from Table 13 of IEC 61058-1:2016 using the next higher
step for rated impulse withstand voltage.

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

Compliance is checked by inspection and by manual test.

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

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

o fpr AC, the peak value of the voltage does not exceed 42,4 V;

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

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

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

— for Voltages having a peak value over 450 V up to.and including 15 kV, the discharnge shall
not ¢xceed 45 uC;

— for voltages having a peak value over 15 kV,;'the energy in the discharge shall notl exceed
350 [mJ.

Complignce 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 electficity and energy in the\discharge is measured using a resistor having a nomipal non-
inductive resistance of 2 000_£2.

The quantity of electri¢ity is calculated from the sum of all areas recorded on the voltgge/time
graph without taking voltage polarity into account. Details of a suitable circuit for measyring the
current pre given<dn-Figure 4 of IEC 60990:2016.

8.1.5 Live ;parts of built-in appliances, fixed appliances and appliances deliyered in
separate.Units, shall be protected at least by basic insulation before installation or agsembly.

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

8.2 Class Il appliances and class Il constructions shall be constructed and enclosed so
that there is adequate protection against accidental contact with basic insulation and metal
parts separated from live parts by basic insulation only.

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

Compliance is checked by inspection and by applying the test probes specified in 8.1.1 in
accordance with the conditions specified in 8.1.1.
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8.3 For a battery-operated appliance where the battery circuit has a functional earth
connection or a supply connection, it shall only be possible to touch parts within a battery
compartment where:

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

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

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

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

9 Starting of motor-operated appliances

NOTE Rlequirements and tests are specified in part 2 when necessary.
10 Power input and current

10.1 Iffan appliance is marked with rated power input, the power input at normal operating
temperdture shall not deviate from the rated power input by more than the deviation ghown in
Table 1

Table 1 — Power input déeviation

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

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

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

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

— all circuits which can operate simultaneously being in operation;

— the appliance being supplied at rated voltage;

— the appliance being operated under normal operation.

If the power input varies throughout the operating cycle and its maximum value exceeds twice

its arithmetic mean value occurring during a representative period, then the power input is the
maximum value of the power input that is exceeded for more than 10 % of the representative
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period if this value is greater than the arithmetic mean value. Otherwise the power input is taken
as the arithmetic mean value.

NOTE Guidance on the measurement of power input concerning a representative period is given in informative
Annex S.

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

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

— are |ncorporated in appliances connected to the supply mains; and
— opelate at rated voltage

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

10.2 Iflan appliance is marked with rated current, the current at normal operating temperature
shall noft deviate from the rated current by more than the deviatioh_shown in Table 2.

Table 2 — Current deviation

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

The deViation for motor-operated appliances applies for combined appliances if thg current
of the motors is(more than 50 % of the rated current. The permissible deviations apply|for both
limits of|the range for appliances marked with a rated voltage range having limits differing by
more than10.% of the arithmetic mean value of the range.

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

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

— all circuits which can operate simultaneously being in operation;

— the appliance being supplied at rated voltage;

— the appliance being operated under normal operation.

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

value is greater than the arithmetic mean value. Otherwise the current is taken as the arithmetic
mean value.

NOTE Guidance on the measurement of current concerning a representative period is given in informative Annex S.
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The test is carried out at both the upper and lower limits of the ranges for appliances marked
with one or more rated voltage ranges, unless the marking of the rated current is related to
the arithmetic mean value of the relevant voltage range, in which case the test is carried out at
a voltage equal to the arithmetic mean value of that range.

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

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

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

11 Heating
11.1 Alppliances and their surroundings shall not attain excessive temperatures in normal use.

Complignce 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.

Applianges with pins for insertion into socket-outlets are) plugged into an approprigte wall-
mounteq socket-outlet.

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

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

— appljances normally placed on a,fleor or table in use are placed on the floor as near to the
wall$ as possible;

— appljances normally fixed te_a wall are fixed to one of the walls, as near to the other wall
and [floor or ceiling as iswlikely to occur, taking into account the instructions;

— applijances normally fixed to a ceiling are fixed to the ceiling as near to the walls as|is likely
to og¢cur, taking inte_account in the instructions.
Other motor-operated appliances are positioned as follows:

— appliances-normally placed on a floor or table in use are placed on a horizontal support;
— appliances normally fixed to a wall are fixed to a vertical support;
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Dull black-painted plywood approximately 20 mm thick is used for the test corner, the supports
and for the installation of built-in appliances.

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

For cord storage devices, other than automatic cord reels, which are intended to accommodate
the supply cord partially while the appliance is in operation, 50 cm of the cord is unwound. The
temperature rise of the stored part of the cord is determined at the most unfavourable place.
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11.3 Temperature rises, other than those of windings, are determined by means of
thermocouples having a diameter not exceeding 0,3 mm positioned so that they have minimum
effect on the temperature of the part under test.

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

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

Ifitis n

cessary to dismantle the appliance to position thermocouples. verify that the a

pliance

has beg
as appr

The tem
surface

— ash

— conf

n correctly reassembled. In case of doubt, remeasure the power input or inpu
Dpriate.

perature rise of electrical insulation, other than that of windings, is, determine
of the insulation at places where failure could cause:

ort circuit;
act between live parts and accessible metal parts;

— bridging of insulation;

— are
NOTE 1
lampholdg

Temper,
are nor
temperd
winding

The tem

where

At is th
R, is th

Huction of clearances or creepage distances below, the values specified in Cl4

The point of separation of the cores of a multicore cordvand the point where insulated w
rs are examples of places where thermocouples are pasitioned.

ature rises of windings are determined.by’the resistance method unless the
-uniform or if it is difficult to make,the necessary connections, in which @
ture rise is determined by means @fsthermocouples. At the beginning of the
5 are to be at room temperature.

perature rise of a winding istealculated from the formula:

At= BB
R

(k+t)—(t, - t,)

e temperatare rise of the winding;
e resistarice at the beginning of the test;

e fesistance at the end of the test;

R, is th

current

 on the

use 29.

res enter

vindings
ase the
est, the

k is equal to

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

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

o 234,5 for copper windings and copper/aluminium windings with an copper content
285 %;

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

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

NOTE 2 The resistance of windings at the end of the test can be determined by taking resistance measurements
as soon as possible after switching off and then at short intervals so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching off.
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11.4 Heating appliances are operated under normal operation and at 1,15 times rated
power input.

11.5 Motor-operated appliances are operated under normal operation and supplied with

the mos

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

11.6 Combined appliances are operated under normal operation and supplied with the most

unfavou

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

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

Applian
with a r¢

For app
the app

— the
opel
app

— the l

fully
intef

NOTE T

1.8 D
the valu

If the te
doubt W
normati

Protect|
compon|
for the 1

Ce outlets accessible to the user and socket-outlets accessible to the user.are
bsistive load that gives the marked outlet load.

iances incorporating integral batteries or separable batteries not disconnec
iance for charging purposes:

battery that has been fully discharged is charged for 1 hyywhile the appl
ated continuously performing its intended function, if allowéd)by the constructig
jance;

battery that has been fully discharged is charged, fora duration of 24 h or (
charged whichever is shorter, without the battery<operated appliance perfor
ded function.

he duration of the test can consist of more than one cyele of operation.

uring the test, the temperature rises are. 'monitored continuously and shall nof
es shown in Table 3.

mperature rise of the motor windjng exceeds the value specified in Table 3 or if
ith regard to the temperature classification of the insulation of the motor, the
e Annex C are carried out.

ents in protective\electronic circuits are allowed to operate provided they ar
umber of cycles of operation specified in 24.1.4.

Table 3 — Maximum normal temperature rises

loaded

ed from

fance is
n of the

ntil it is

ming its

exceed

there is
tests of

jve devices shall not'operate and sealing compound shall not flow out. However,

e tested

Part Temperature rise

K

— for col

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

—class 105 (A) 75
— class 120 (E) 90
— class 130 (B) 95
— class 155 (F) 115
— class 180 (H) 140
— class 200 (N) 160
— class 220 (R) 180
— class 250 210
Pins of appliance inlets:

— for very hot conditions 130
— for hot conditions 95

d conditions 45

(65)
(80)
(85)
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Part Temperature rise
K
Pins of appliances for insertion into socket-outlets, pins of plug connectors inserted into 45

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

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

Ambient of switches, thermostats and temperature limiters: b

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

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

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

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

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

— when Ysed as supplementary insulation or as reinforced insufation 40

— in othgr cases 50

Lampholders with T-marking ¢

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

Lampholders without T-marking 9
— E14 apd B15 110
- B22, 26 and E27 140

— other lampholders and starter:holders for fluorescent lamps 55
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Part Temperature rise
K
Material used as insulation, other than that specified for wires and windings: ©
— impregnated or varnished textile, paper or press-board 70
— laminates bonded with:
* melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins 85 (175)
* urea-formaldehyde resin 65 (150)
— printed circuit boards bonded with epoxy resin 120
— moulding of:
» phenol-formaldehyde with cellulose fillers 85 (175)
* phenoj-formaldehyde with mineral fillers 100 (200)
* melanjine-formaldehyde 75 (150)
* urea-fprmaldehyde 65 (150)
— polyegter with glass reinforcement 110
— siliconje rubber 145
— polytegrafluoroethylene 265
— pure nmyica and tightly sintered ceramic material when such materials are_ dsed as 400
supplementary insulation or reinforced insulation
— thermgplastic material f -
Wood, iy general 9 65
— Woodé¢n supports, walls, ceiling and floor of the test cornér and wooden cabinet:
* statiopnary appliances liable to be operated continuously for long periods 60
» other appliances 65
Outer syrface of capacitors: "
— with mlarking of maximum operating templerature (T): T-25
— without marking of maximum operating~temperature:
» small peramic capacitors for radio and television interference suppression 50
 capacjtors complying with HFEC.60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* other gapacitors 20
External enclosure ofymotor-operated appliances except handles held in normal use:™
— of bar¢ metal 48
— of coafed metal" 59
— of glags“and ceramic 65
— of plastic having a thickness exceeding 0,4 mm' 74
Surfaces of handles, knobs, grips and similar parts which are continuously held in normal
use (e.g. soldering irons):™
— of bare metal 30
— of coated metal" 34
— of porcelain or vitreous material 40
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50
— of wood 50
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Part Temperature rise

K

Surfaces of handles, knobs, grips and similar parts which are held for short periods only

in normal use (e.g. switches):™

— of bare metal 35

— of coated metal" 39

— of porcelain or vitreous material 45

— of rubber or of plastic having a thickness exceeding 0,4 mm' 60

— of wood 65

Parts in|contact with oil having a flash-point of t °C t-5Q

NOTE 1 If other materials than those mentioned in the table are used, they are not to be“sidbjgcted to
temperafures in excess of their thermal capabilities as determined by ageing tests.

NOTE 2 The values in the table are based on an ambient temperature not normally{,exceeding 2p °C but
occasionally reaching 35 °C. However, the temperature rise values specified are based-.on25 °C.

NOTE 3| The temperature of the terminals of switches is measured if the switch(is tested in accordapce with
normatiye Annex H.

a8 To allow for the fact that the average temperature of windings of universal motors, relays, solenoids anjd similar
components is usually above the temperature at the points on the windings where thermocouples arg placed,
the flgures without parentheses apply when the resistance method i§,uséd and those within parentheses apply
when thermocouples are used. For windings of vibrator coils and”’AC motors, the figures without pargntheses
apply in both cases.

The temperature rise limit of windings in transformers and inductors mounted on printed circuit boards|is equal
to the thermal class of the winding insulation reduced by*28 K provided the largest dimension of the| winding
doeq 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 pfevented
but which are not necessarily sufficiently enclosed*to be considered airtight, the temperature rise limits may
be irfjcreased by 5 K.

For hermetically sealed motors, the temperature rise limit may be increased by 8 K.
T mgans 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 surfage of the
component concerned. However, ‘if a thermostat or a temperature limiter is mounted on a heat-copducting
part,|the declared temperature limit of the mounting surface (Ts) is also applicable. Therefore, the temperature
rise pf the mounting surface\has to be measured.

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

¢ Thisl|limit may bé€xceeded if the instruction specified in 7.12.3 is supplied.

Locdtions fermeasuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 including
IEC p0598-1:2014/AMD1:2017.

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

There is no specific limit for thermoplastic material. However, the temperature rise has to be determined 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.
I IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

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

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

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

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

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

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

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

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

12 Charging of metal-ion batteries

Charginjg a battery that uses metal-ion chemistry under normal operation shall not cJuse any

cell to gxceed its specified operating region for charging.

Complignce is checked using a battery that has been fully discharged, by-charging the|battery,
with th¢ charging system indicated in the instructions, at an ambijent temperature of
20 °C |5 °C, irrespective of the minimum and maximum ambient temperatures for charnging the

battery|specified in the instructions.

If the mhanufacturer’s specified:

minimum ambient temperature for charging the baftery is less than 10 °C, thg test is
repgated at the specified minimum ambient temperature fg °C;

maxfmum ambient temperature for charging thebattery is greater than 40 °C, the test is
repdated at the specified maximum ambienttemperature fg °C.

For all ihdividual cells, the voltage, the tetiperature and the charging current are monlftored.

In the chse of parallel configurations, ‘analysis may be used to avoid measuring the individual
branch ¢urrents. The result shall notyexceed the specified operating region for charging (e.g.

limits off voltage and current dependent on the temperature).

NOTE 1 |The following are example results of such analysis:

The charding current for each.branch of a parallel connection would not need to be monitored, if:

the maximum delivetable current of the charging system did not exceed the maximum charging cdrrent of a
singl¢ 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.

Currgnismeasured during battery charging shall be the average current over a period of between 1 §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.

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

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

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

Teenn = Tmeas * (Tamb(max) — Tamb(test)): for the maximum recommended ambient temperature
for charging;
Teeil = Tmeas = (Tamb(test) = Tamb(miny), for the minimum recommended ambient temperature

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

T

meas

where

T
T

cell

T

T

meas

amb(max)

amb(min)

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

is the maximum ambient temperature for charging specified
manufacturer;

is the minimum ambient temperature for charging specified

by the

by the

Tam
For bat
one bat
discharn

If it can
operati

manufacturer;
(test) is the ambient temperature of the test room during the test.

eries where the cells are configured in series, the test is repeated with the ¢
tery deliberately imbalanced. The imbalance is introduced into abattery that
ged by charging one cell to approximately 50 % of being fully charged.

be demonstrated that an imbalance less than 50 % would) actually occur in
bn, then this lower imbalance may be used.

This ma

fully discharged then the battery is fully charged. The eycling is continued until the
capacity has decreased to 80 % of its rated capacity.-The imbalance at this decreased
is then ysed.

Use of

employ
a small
charging

13 Led

131 A

and its ¢lectric strength~shall be adequate.

Complid

The apf

be demonstrated by operating the battery in cycles. Each cycle starts with the

lower imbalance may also be demonstrated through evaluation of those desi
circuitry intended for maintaining balance between cells in the battery. Battern
number of cells in series may be shown to exhibit limited imbalance in pra
) ceases with the battery prepared with a smaller initial imbalance.

kage current and electric strength at operating temperature

t operating temperature, the leakage current of the appliance shall not be e

nce is checked by the tests of 13.2 and 13.3.

liance)is operated under normal operation for the duration specified in 11.7.

harge in
is fully

normal

battery
battery
capacity

gns that
ies with
ctice, if

cessive

Heating

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

Motor-operated appliances and combined appliances are supplied at 1,06 times rated

voltage

Three-phase appliances, which according to the instructions for installation are also suitable
for single-phase supply, are tested as single-phase appliances with the three circuits connected
in parallel.

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

tests.

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

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

— accessible metal parts intended to be connected to protective earth, for class | appliances

and

class 0l appliances;

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

The me
dimensi
parts of

For sing

— if thd
— ifthg

The lea

For thre
followin

— if thg
— if thd

The lea
measur

two swilches remaining closed. For thrée-phase without neutral (3~) connected applian

measur
connect

After th
shall no

— ford

of chass Il construction

— ford
— ford

al Toil has the largest area possible on the surface under test without excee
pons specified. If its area is smaller than the surface under test, it is moveq™\td
the surface. The heat dissipation of the appliance is not to be affected by the m|

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

by are class Il appliances or parts of class Il construction, Figure 1;
by are neither class Il appliances nor parts of class Il construction, Figure 2

age current is measured with the selector switch in each-of the positions a an

e-phase with neutral (3N~) connected appliances] the measuring circuit is shoy
g figures:

by are class Il appliances or parts of class\lf construction, Figure 3;
by are neither class Il appliances nor parts of class Il construction, Figure 4

kage current is measured with the,switches a, b and c in the closed posit
bments are then repeated with each of the switches a, b and ¢ open in turn, t

ng circuit in Figure 3 or Figure 4 shall be used as applicable, but the neutr
ed to the appliance.

b appliance has beeh.operated for a duration as specified in 11.7, the leakage
f exceed the follewing values:

lass Il appliances and for parts 0,35 mA peak

lass 0and class Ill appliances 0,7 mA peak
lass-.0I appliances 0,5 mA

Hing the
test all
etal foil.

n in the

on. The
he other
ces, the
bl is not

current

- forp

ortable-classlappliances 0-+5-mA
O-F5-+rA

— for stationary class | motor-operated appliances 3,5 mA

— for stationary class | heating appliances

0,75 mA or 0,75 mA per kW rated

power input of the appliance with a
maximum of 5 mA, whichever is

higher

For combined appliances, the total leakage current may be within the limits specified for
heating appliances or motor-operated appliances, whichever is the greater, but the two limits
are not added.

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

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

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

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

IEC 61

The high-voltage source used for the test is to be capable of supplying a short circuit.c

between the output terminals after the output voltage has been adjusted to the appropn
voltage| The overload release of the circuit is not to be operated by any current bg
tripping|current I.. The values of I and I, are given in Table 5 for various high=voltage {

The test voltage is applied between live parts and accessible parts;.hon-metallic pan
covered with metal foil. For class Il constructions having intermediate metal betwé
parts and accessible parts, the voltage is applied across the basic insulation
supplementary insulation.

During

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

180.

Table 4 — Voltage for electric strength test

urrent |

jate test
low the
bources.

ts being
ben live
and the

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

250
b

voltgge for™480 V multi-phase appliances is that specified for a rated voltage in the range > 150

For i i
voltage > 150 V <250 V.

Test voltage
%
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250
Basic ingulation 500 1000 1000 1,2 U + 700
Supplemientary insulation 1250 1750 1,2 U + 1450
Reinforced insulation 2 500 3000 2,4 U + 2400
@  For |multi-phase)appliances, the line to neutral or line to earth voltage is used for rated voltage. [The test

V.

Vand <

d voltage <150V _these test voltages apply to parts having a

orking

No 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

<4000 200 100
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> 4000 and < 10 000 80 40

> 10 000 and < 20 000 40 20

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

14 Transient overvoltages

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

Complignce is checked by subjecting each clearance having a value less than those Specified
in Tablg 16 to an impulse voltage test.

The impulse test voltage has a no-load wave shape corresponding to the¢172/560 us §tandard
impulse|specified in IEC 61180. The impulse test voltage is applied three timés for each| polarity
with intervals of at least 1 s.

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

Table 6 — Impulse test voltage

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
2 500 2920
4 000 4920
6 000 7 380
8000 9 840
10 000 12 300
@ TheSimpulse test voltages have been calculated using correction factors for
testing at locations situated at sea level. It is considered that they are appropriate
for any location between sea level and 500 m. If tests are carried out at other
locations, other correction factors shall be used as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.

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

15 Moisture resistance

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

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

The appliance shall then withstand the electric strength test of 16.3 and, after carefully wiping
the external enclosure to remove any surplus water, an inspection shall show that there is no
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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.

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 comnection
of an appliance to the water mains are subjected to the test specified for IPX7 applian¢es.

15.1.2 | Hand-held appliances are turned continuously’ through the most unfavourable
positionfs during the test.

Applianges with an automatic cord reel are tested to;15.1.1 with the supply cord unre¢led and
coiled iy close proximity to the appliance under tést so that the minimum diameter of the coil is
30 cm. The coil is concentric and in a single [ayer positioned in such a way that the appliance
and the|supply cord are subjected to watek'spray. After the test of 15.1.1 is compldted, the
supply |cord shall be reeled into the appliance at free speed. The supply cord shall not be
dried bgfore reeling.

If the appliance is a fixed appliancé mounted on the wall or ceiling, the cord will be allowed to
drop to fhe floor from a height eqgual to the minimum height specified in the instructions before
being coiled.

Built-in| appliances are jnstalled in accordance with the instructions.

Applianges normally used on the floor or table are placed on a horizontal unperforated|support
having a diameter of twice the oscillating tube radius minus 15 cm.

Applianges.normally fixed to a wall are mounted as in normal use in the centre of a|wooden
board having dimensions which are 75 cm Z5cm In excess of those of the orthogonal
projection of the appliance on the board. The wooden board is placed at the centre of the
oscillating tube.

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

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

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

imited to two times 90° from the vertical for a period of 5 min.

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

in Tabléd

Detachable parts are removed and subjected, if necessary, to the relevant treatment

main pa
and a td

15.2 A
spillage

Complid
containi

Applian
with the
in Tablg

Applian
in positi

Detachable parts are removed.

13.

't. However, if the instructions state that a part has to be removed for user main
pol is needed, this part is not removed.

ppliances subject to spillage of liquid in normal use shall beonstructed so t
does not affect their electrical insulation.

nce is checked by the following test using a spillage solution comprisin
ng approximately 1 % NaCl and 0,6 % rinsing agent.

ces with type X attachment, except those having a specially prepared cord, 4
lightest permissible type of flexible cord of.the smallest cross-sectional area 9
13.

Ces incorporating an appliance inlet are tested with or without an appropriate cd
pon, whichever is most unfavourable:

with the
enance

at such

g water

re fitted
pecified

nnector

quantity

bured in

ubt with

The liguid container of the appliance is completely filled with the solution and a further
equal tq 15 % of the capacity of the container or 0,25 I, whichever is the greater, is p
steadily|over a period of(T\min.
Any commercially available non-ionic rinsing agent may be used, but if there is any do
regards|to the testresults, the rinsing agent shall have the following properties:
— viscpsity; 1% mPa s;
— pH, 3,291 % in water);
— and its composition shall comprise the following substances

— Plurafac ® LF 22111 15,0 % parts by mass

— Cumene sulfonate (40 % solution) 11,56 % parts by mass

— Citric acid (anhydrous) 3,0 % parts by mass

— Deionized water 70,5 % parts by mass

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

11 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience

of use

rs of this document and does not constitute an endorsement by IEC of this product.
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15.3 Appliances shall be proof against humid conditions that may occur in normal use.

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

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

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

part.

The hur
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electricd
electricd
The app
in which
parts th

16 Led
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Protect
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16.2 A

nidity test is carried out for 48 h in a humidity cabinet containing air with\a

petween 20 °C and 30 °C. Before being placed in the humidity cabinet, the app

to a temperature of t+g °C.

not possible to place the whole appliance in the humidity eabinet, parts co
/| insulation may be tested separately, taking into account the conditions
hl insulation is subjected to within the appliance.

liance shall then withstand the tests of Clause 16.iaithe humidity cabinet or in
the appliance was brought to the prescribed temperature after reassembly
bt may have been removed.

kage current and electric strength

he leakage current of the appliance<hall not be excessive and its electric stren
uate.

nce is checked by the tests)of 16.2 and 16.3.
jve impedance is disconnected from live parts before carrying out the tests.

s are carried out on the appliance at room temperature and not connected to th

n AC test’'voltage is applied between live parts and:

— accessible metal parts intended to be connected to protective earth, for class I apg
and E;-Iass—ef—appi-fa-nees :

relative

of (93 £3) %. The temperature of the air is maintained within 2 K of any,cofnvenient

iance is

ntaining
(hat the

he room
bf those

pth shall

e supply

liances

— 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
- 1,06

times rated voltage, for single-phase appliances;

times rated voltage, divided by \/5 for three-phase appliances.

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

The leakage current shall not exceed the following values:
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— for class Il appliances and for parts 0,25 mA
of class Il construction

— for class 0, class 0l and class Il appliances 0,5 mA

— for portable class | appliances 0,75 mA

— for stationary class | motor-operated appliances 3,5 mA

— for stationary class | heating appliances

0,75 mA or 0,75 mA per kW rated

power input of the appliance with a
maximum of 5 mA, whichever is

higher

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

are alsd

— the

— allt
or

— the
disc

For corn
heating
are not

For me4
RMS va

16.3 /1
frequen
voltage

Access
metal fd

doubled Ii:

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

ermostats, temperature limiters and energy regulators do not havean off ppsition;

bppliance has radio interference filters. In this case, the leakage_current with
bnnected shall not exceed the limits specified.

nbined appliances, the total leakage current may be Within the limits spec

he filter

ified for

appliances or motor-operated appliances, whichever.is the greater, but the tyo limits

added.

hsuring the leakage current, a low impedance_atnmeter capable of measuring
ue of current may be used.

nmediately after the test of 16.2, thedlinsulation is subjected to a voltage H
cy of 50 Hz or 60 Hz for 1 min in accordance with IEC 61180. The values of
for different types of insulation are'given in Table 7.

ible parts of insulating material are covered with metal foil. Care is to be taken
il is placed so that no flashover occurs at the edges of the insulation.

Table 7 — Test voltages

the true

aving a
the test

that the

Test voltage
%
Insulatien ,
Rated voltage ? Working voltage (U)
SELV <150 V >150 V and <250 V° >250 Vi
Basic inkulation °© 500 1250 1250 1,2 U + 9p0
Supplementary insulation °© - 1250 1750 1,2U + 1450
Reinforced insulation - 2 500 3000 2,4 U+ 2400

150

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

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

Vand <250 V.

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

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

During the test care shall be taken to avoid overstressing

— the components of electronic circuits;

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

NOTE 1 The characteristics of the high-voltage source used for the test are described in Table 5.
NOTE 2 \When testing insulating coatings. the metal foil can be pressed against the insulation by means of a

sandbag $o that the pressure is approximately 5 kPa. The test can be limited to places where the insulatign is likely
to be wedk, for example where there are sharp metal edges under the insulation.

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

No breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

17 Oveérload protection of transformers and associated circuits

Applianges incorporating circuits supplied from a transformer shall be constructed so thjat in the
event of short circuits which are likely to occur in normal use, excessive temperatures do not
occur inf the transformer or in the circuits associated ‘with the transformer.

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

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

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

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

18 Endurance

NOTE R qlnrnmnnfe and tests can be Qpnmflnd in rr_\nrf 2

19 Abnormal operation

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

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

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

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

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

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.

Applianges having a mains connection and batteries that are replaceable are subjectgd to the
test of 19.16.

Applianges incorporating batteries that are rechargeable and use metal-ion chemisiries are
subjected to the test of 19.17.

Unless ptherwise specified, the tests are continued until a non-self-resetting thermal|cut-out
operates or until steady conditions are established. If a heating.element or an intenftionally
weak part becomes permanently open-circuited, the relevarit test is repeated on a|second
sample.| That same part on the second sample shall also beéome permanently open-¢ircuited
in the se¢cond test, unless a non-self-resetting thermal cut-out operates or steady cgnditions
are estgblished.

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

Unless ptherwise specified, only one abnafimal condition is simulated at any one time.

If more than one of the tests are applicable to the same appliance, these tests are cafried out
consecdytively after the appliance.has cooled down to room temperature.

For combined appliances, the tests are carried out with motors and heating elements
operating simultaneously-Gnder normal operation, the appropriate tests being appliefd one at
a time tp each motor and-heating element.

When it|is stated that a control is short-circuited, it may be rendered inoperative instedd. If the
control perform$§ more than one function, only that aspect of the control under considefation is
renderef inoperative. Other functions of the control may continue to operate normally.

Unless otherwise epnnifinrl, r‘nmplinnr‘n with the tests of this clause is checked as desdribed in
19.13.

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

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

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

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

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

19.5 Thetestof 19.4 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 tesf 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;
— whete an all-pole disconnection occurs during the test of 19.4;0r
— wused in a system with polarized plugs intended for connection to polarized socket qutlets.

Applianges with a neutral are tested with the neutral connegted to the sheath.

NOTE Fpr 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
conditions with regard to power input and temperature are established.

The working voltage of the PTC heating element is increased by 5 % and the appliance is
operatefl until steady conditions are.resestablished. The voltage is then increased i similar
steps until 1,5 times working voltageis reached, or until the PTC heating element ruptures,
whichever occurs first.

19.7 The appliance is operated under stalled conditions by:

— locking the rotor of@ppliances for which the locked rotor torque is smaller than the |full load
torque;

— locking moving{parts of other appliances.

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

Appliantesmcorporatimgmotorsand-having capacitors i thecircuit of armauxitiary winding, are
operated with the rotor locked, the capacitors being open-circuited one at a time. The test is
repeated with the capacitors short-circuited one at a time, unless they are of class S2 or S3 of
IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

NOTE 1 This test is carried out with the rotor locked since some motors can start thus giving rise to inconsistent
results.

For each of the tests, appliances provided with a timer or programmer are supplied at rated
voltage for a period equal to the maximum period allowed by the timer or programmer. If the
timer or programmer is an electronic type that operates to ensure compliance with the test
before the maximum period under the conditions of Clause 11 is reached, it is considered to be
a protective electronic circuit as well as a control that operates under the conditions of
Clause 11.

Other appliances are supplied at rated voltage for a period:
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— of 30 s for
e hand-held appliances;
e appliances that have to be kept switched on by hand or foot; and
e appliances that are continuously loaded by hand.

— of 5 min for other appliances that are operated while attended;

— until steady conditions are established, for other appliances.
NOTE 2 Appliances that are tested for 5 min are indicated in the relevant part 2.

During the test, the temperature of the windings shall not exceed the relevant value specified
in Table_8.

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)

Applianckes other than those operated 200 215 225 240 260 280 300 330
until stegdy conditions are established

Appliances operated until steady
conditions are established

— ifimpedance protected 150 165 175 190 210 230 250 280
— if profiected by a protective device

 durihg the first hour, maximum value 200 24% 225 240 260 280 300 330

« aftef the first hour, maximum value 175 190 200 215 235 255 275 305
« aftel the first hour, arithmetic 150. 165 175 190 210 230 250 280
average

19.8 Qne phase of appliances incorporating multi-phase motors is disconnectéd. The
appliange is then operatedvunder normal operation and supplied at rated voltage for the
period dpecified in 19.7.

19.9 Al running owerload test is carried out on appliances incorporating motors that are
intended to be remotely or automatically controlled or liable to be operated continuously.

Motor-gperated appliances and combined appliances for which Subclause 3P.2.3 is
applicable<and that use overload protective devices relying on electronic circuits tq protect
the motor wirdings, ottier tham those thrat—Sernse winding temperatures directly, are also
subjected to the running overload test.

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

During the test, the winding temperature shall not exceed:

— 140 °C, for class 105 (A) winding insulation;

155 °C, for class 120 (E) winding insulation;

165 °C, for class 130 (B) winding insulation;

180 °C, for class 155 (F) winding insulation;
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— 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

19.11 Hlectronic 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 specifiedin 19.11.1.

NOTE 1 |In general, examination of the appliance and its circuit diagram will reveal the faul-conditions which have
to be simplated, so that testing can be limited to those cases that can be expected to.givé the most unfavourable
results.

Applianges incorporating an electronic circuit that relies upon a’pregrammable comppnent to
function correctly are subjected to the test of 19.11.4.8, unless\réstarting at any point in the
operating cycle after interruption of operation due to a supplyvoltage dip will not result in a
hazard.|The test is carried out after removal of all batteries’and other components intended to
maintain the programmable component supply voltage\during mains supply voltage dips,
interrupfions and variations.

Applianges having a device with an off position)obtained by electronic disconnectipn, or a
device that can place the appliance in a stand*by mode, are subjected to the tests of 19.11.4.

NOTE 2 |For information on general guidance relating to the sequence of tests for the evaluation of glectronic
circuits, [reference can be made to informative, Annex Q. It should be realized that in the Parts 2 thefe can be
additionall or alternative abnormal operation “tests specified; these are not shown in the flow chart. Fpr correct
application of this standard, the normative text takes precedence over the guidance given in informative Ahnex Q.

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniatune 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 gpecified
in Table 8. Howeverl;' these limits do not apply to fail-safe transformers complying with
Subclayse 15.5 of /EC 61558-1:2017. The appliance shall comply with the conditions specified
in 19.18. Any-current flowing through protective impedance shall not exceed the limits
specifiefd in 8.1.4.

NOTE 3 Unlesse—itis RECeSSaLY 1o raplar\a nnmpnnanfo aftor 3Ry of-the faofe, tha alectric oh—angfh tost 1 quired by
19.13 need only be carried out after the final test on the electronic circuit.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to

have withstood the particular test, provided both of the following conditions are met:

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

— any loosened conductor does not reduce clearances or creepage distances between live
parts and accessible metal parts below the values specified in Clause 29.

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

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

— protection against electric shock, fire hazard, mechanical hazard or dangerous
malfunction of other parts of the appliance does not rely on the correct functioning of the
electronic circuit.
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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.

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
measuréd by a waltmeler.

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

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

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

b) open circuit at the terminals of any component;

c) shont circuit of capacitors, unless they comply with |EC 60384-14:2013 ipcluding
IEC|60384-14:2013/AMD1:2016;

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

e) failufe of triacs in the diode mode;

f) failufe of microprocessors and integrated circuits except components such as thyristors and
triacis. All possible output signals are considered for faults occurring within the component.
If it can be shown that a particularoutput signal is unlikely to occur, then the relevant fault
is nqgt considered;

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

NOTE 1 | This mode can be simulated by disconnecting the electronic power switching device gate (base) terminal
and conncting an external“adjustable power supply between the gate (base) terminal and the sourcq (emitter)
terminal qf the electronic-power switching device. The power supply is then varied so as to achieve a cyrrent that
will not dgmage the electronic power switching device but will give the most onerous conditions of test.

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

T £ ool 4 lotarl A ainail o if £l : s
Fault conditfonr TS appread—to—efrcapsStrared—ana—Stirar—compofenis—ine—CHeui—< nnot be

assessed by other methods.

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

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

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

reco

gnized 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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case, the test is ended if a non-self-resetting interruption of the supply occu
iance.

If the appliance incorporates a protective electronic circuit that opéerates tg
nce with Clause 19, the appliance is tested as follows:

hs indicated in a) to g) of 19.11.2 shall be incorporated in_the protective el¢
bither before the appliance is started or at any point in time after the appliance i
he most unfavourable conditions of the test are applied:

ppliance is able to operate after the fault in the’ protective electronic ci
ated, then the appliance is further tested as follows.

iances for continuous operation the appliaiiee is operated until steady condit
. Then the relevant test of Clause 19 is répeated.

bpliances are operated for one cycle-of operation. Then the relevant test of C
ted.

nce is checked as specifiedin 19.13.

Appliances having a device with an off position obtained by electronic discon|
ice that can be placed in the stand-by mode, are subjected to the tests of 19.1
7. The tests are\carried out with the appliance supplied at rated voltage, the
bt in the off position or in the stand-by mode.

Ces incorporating a protective electronic circuit are subjected to the tests of 1
.4.7.<I'Re tests are carried out after the protective electronic circuit has @
he, relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. However, the

s within

ensure
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started
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1.4.1 to
b device
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nagnetic phenomena are not applied to protective electronic circuits that

operate

during t

etestor 19./7 In appliances that are used while atiended.

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

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

NOTE Appliances incorporating electronic controls complying with the IEC 60730 series of standards are not
exempt from the tests.
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19.11.4.1 The appliance is subjected to electrostatic discharges in accordance with
IEC 61000-4-2, test level 4 being applicable. Ten discharges having a positive polarity and ten
discharges having a negative polarity are applied at each preselected point.

19.11.4.2 The appliance is subjected to radiated fields in accordance with IEC 61000-4-3.

The frequency 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 malfunctign of the
protectiye electronic circuit.

19.11.413 The appliance is subjected to fast transient bursts in accordancemwith 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~J-he 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 suirges in
accordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the delected points. An open circuit test voltage of 2kV is applicable for the ling-to-line
coupling mode, a generator having a source impedanceof/2 Q2 being used. An open cincuit test
voltage |of 4 kV is applicable for the line-to-earth coupling mode, a generator having g source
impedance of 12 Q being used.

Earthed| heating elements in class | appliancesare disconnected during this test.

NOTE |Ifla feedback system depends on inputs related to a disconnected heating element, an artificial nettwork can
be needed.

For appliances having surge arresters incorporating spark gaps, the test is repeated af a level
that is 95 % of the flashover voltage.

19.11.4|5 The appliance-is subjected to injected currents in accordance with IEC 61000-4-6,
test levgl 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz are
covered.

The dwell time_for ‘each frequency is to be sufficient to observe a possible malfunctign of the
protectfve electronic circuit.

19.11.416 1 1 : 1 ance is
subjected to the class 3 voltage d/ps and Interrupt/ons in accordance W/th /EC 61000 4 11:2020.
The values specified in Table 1 and Table 2 of IEC 61000-4-11:2020 are applied at zero
crossing of the supply voltage.

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

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

19.11.4.8 The appliance is supplied at rated voltage and operated under normal operation.
After approximately 60 s, the power supply voltage is reduced to a level such that the appliance
ceases to respond to user inputs or parts controlled by the programmable component cease to
operate, whichever occurs first. This value of supply voltage is recorded. The appliance 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-tp restart
it.

19.12 /fisafety of the appliance depends upon the operation of a miniature fuse-link cdmplying
with IEG 60127 during any of the fault conditions specified in 19.11.2, thefest is repeated but
with the| miniature fuse-link replaced by an ammeter. If the current measured:

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

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

— is bgtween 2,1 times and 2,75 times the current rating of the fuse-link, the fuse link |s short-
circyited and the test is carried out

e for the relevant period or for 30 min, whichéver is the shorter, for quick acting fuse-links;

e for the relevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

In case|of doubt, the maximum resistance of the fuse-link shall be taken into accoupt when
determihing the current.

NOTE 1 |The verification whether thefuse-link acts as a protective device is based on the fusing charfcteristics
specified jn IEC 60127, which also gives/the information necessary to calculate the maximum resistance of the fuse-
link.

NOTE 2 |Other fuses are considered to be intentionally weak parts in accordance with 19.1.
19.13 During the tgsts, the appliance shall not emit flames, molten metal, or poisgnous or

ignitable gas inchazardous amounts and temperature rises shall not exceed the valueg shown
in Tablg 9.

After the \tests, and when the appliance has cooled to approximately room temperature,
compliance with Clause 8 shall not be impaired and the appliance shall comply with 20.2 if it
can still be operated.
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Table 9 — Maximum abnormal temperature rise

Part Temperature rise
K

Wooden supports, walls, ceiling and floor of the test corner and wooden 150
cabinets?
Insulation of the supply cord @ without T marking, or with T marking up to 150
75 °C
Insulation 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 value
materials ° specified in Table 3

a8  For motor-operated appliances, these temperature rises are not determined.

b Therg is no specific limit for supplementary insulation and reinforced insulation of thermoplastic material.
Howgver, 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 Illl.constructiong that do
not contain live parts, has cooled down to approximately room temperature, it shall wjthstand
the eledtric strength test of 16.3, the test voltage, however, being, as)specified in Tabld 4.

The humidity treatment of 15.3 is not applied before this electric strength test.

For appliances which are immersed in or filled with-cenducting liquid in normal yse, the
appliange is immersed in or filled with water for 24 h-before the electric strength test i carried
out.

After the operation or interruption of a control, clearances and creepage distances acyoss the
functiohal insulation shall withstand the-electric strength test of 16.3, the test |voltage,
howevef, being twice the working voltage:

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

During |gnd after the tests,\\the no-load output voltage of an accessible safety extra-low
voltage| outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by
more than 3 V or 10 %.0f its no-load output voltage in normal use, whichever is highel, with a
maximujm of 42,4 Vfar'DC and a peak value of 42,4 V for AC.

Applianges tested with an electronic switch in the off position, or in the stand-by modg, shall:

— not beebme operational; or

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

NOTE Unintended operation that could impair safety can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;

— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:

— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.
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19.14 Appliances are operated under the conditions of Clause 11. Any contactor or relay

contact

that operates under the conditions of Clause 11 is short-circuited.

If a relay or contactor with more than one contact is used, all contacts are short-circuited at the
same time.

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

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

If the ajf

operating in each mode, if necessary.

19.15 A

lowest nated voltage position and the highest value of rated voltage is applied.

19.16 A

supplieq

remove

NOTE T

lopliances having mains connection and batteries that are replaceable by the

) or in any position allowed by the construction.

he intent is to determine that safe operation does not depend-upon the presence of a battery vo

ppliance has several modes of operation, the tests are carried out with the\appliance

or appliances incorporating a mains voltage selector switch, this switch is set to the

lyser are

| at rated voltage and operated under normal operation but with the bptteries

tage.

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

The bat|
the abn
returns

elapsed|

a) the

- [«

b) If thé
of ¢
fault
then
imbd

to room temperature, for at legst'7 h or until twice the normal charge pe
whichever is longer.

state of the battery is as follows:

series configured battery shall have a deliberate imbalance. The imba

ercentage of being-fully charged applied during the test of Clause 12;
single cell or'parallel only configuration battery shall be fully discharged.

b test of Clatise 12 is conducted with an imbalance of less than 50 % due to the
rcuitry intended for maintaining balance between cells in the battery and if

lanee is introduced into a battery that has been fully discharged by charging

fery system is operated as specified in‘the appliance manufacturer’s instructions under
brmal conditions listed below in a) to°d). Each test is conducted until the test| sample

riod has

ance is

htroduced into a battery that has been fully discharged by charging one cell to the

function
g single

of any~component within that circuitry is shown to result in the loss of that function,
a Series configured battery shall be fully charged with a deliberate imbalance. The

bne cell

to approximatety 50-% of being fully charged:

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

d) With a battery that is fully charged connected to the charging system, a short circuit is
introduced to the charging system across a component or between adjacent printed circuit
tracks at a location expected to produce the most unfavourable results to evaluate the effect
of back-feed from the battery. In addition, for a charging system with a cord that connects
to the battery, the short circuit shall be introduced at the point likely to produce the most
adverse effects. The resistance of the short circuit shall not exceed 10 mQ.

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

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

To determine if recharging is permanently disabled, the battery shall be discharged to
approximately 50 % of being fully charged, by using the battery-operated appliance tested
(in the case of an integral battery) or by using a new sample of the battery-operated
appliance (in the case of a detachable battery and separable battery). An attempt is then
made to recharge the battery normally. There shall be no charging current after 10 min or after
25 % of the nominal capacity has been delivered, whichever occurs first.

20 Stability and mechanical hazards

20.1 Appliances, other than fixed appliances and hand-held appliances, intendgd to be
used on| a surface such as the floor or a table, shall have adequate stability.

Complignce 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 anyrnormal position of §se on a
plane inclined at an angle of 10° to the horizontal, the supply cord resting on the inclingd plane
in the most unfavourable position. However, if part of an appliance comes into contact|with the
horizontal supporting surface when the appliance is tilted throtigh an angle of 10°, the appliance
is placefd on a horizontal support and tilted in the most unfavourable direction through an angle
of 10°.

The test on the horizontal support may be neceSsary for appliances provided with| rollers,
castors |or feet. In this case, castors or wheelsidy be blocked to prevent the appliarice from
rolling.

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

Applianges intended to be filled with liquid by the user in normal use are tested empty|or filled
with thel most unfavourable quatitity of water up to the capacity indicated in the instrucfions.

The appliance shall not-overturn.

The test is repeated.on appliances with heating elements with the angle of inclination increased
to 15°. |If the dppliance overturns in one or more positions, it is subjected to the [tests of
Clause [ 1 in-each of these overturned positions.

During this test, fpm'nprm‘urn rises shall not exceed the values shown in Table 9

20.2 Moving parts of appliances shall, as far as is compatible with the use and working of the
appliance, be positioned or enclosed to provide adequate protection against personal injury in
normal use. This requirement does not apply to parts of an appliance that necessarily have to
be exposed to allow the appliance to perform its working function.

NOTE 1 Examples of parts of appliances necessarily exposed to perform the working function include the needle
of a sewing machine, rotating brushes of vacuum cleaner and the blade of an electrical knife.

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

The unexpected closure of self-resetting thermal cut-outs and overcurrent protective
devices shall not cause a hazard.
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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;

— 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 prq
installed

For app
of belts
unfavou

It shall pot be possible to touch dangerous moving parts with the/test probes.

21 Me

211 A
such ro

Complid
IEC 600

The ap|
applied

If neces|
lamps a
10 mm

only tes

When 4
hamme

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

iances provided with movable devices such as those intended forwarying the
the test with the test probe is carried out with these devices-.adjusted to t

chanical strength

ppliances shall have adequate mechanical strength and be constructed to w
igh handling that may be expected in normaluse.

nce is checked by applying blows to‘the appliance in accordance with test
68-2-75, the spring hammer test.

bliance is rigidly supported and three blows, having an impact energy of 0,
to every point of the enclosure that is likely to be weak.

sary, the blows are also applied to handles, levers, knobs and similar parts and
nd their covers butonly if the lamps or covers protrude from the enclosure by m
br if their surfacelarea exceeds 4 cm?2. Lamps within the appliance and their co
fed if they are likely to be damaged in normal use.

pplying (the release cone to the guard of a visibly glowing heating elem
head-passing through the guard shall not strike the heating element.

For apq

rable position within their range of adjustment. If necessary, belts’are removed.

bd fo be

tension
he most

ithstand

Ehb of

5 J, are

o signal
bre than
vers are

ent, the

liances and parts of appliances having pins for insertion into mains socket

toutlets,

compliance is checked by subjecting the part of the appliance incorporating the pins to the test,
Free fall repeated, procedure 2, of IEC 60068-2-31.

The number of falls is:

- 100,
- 50,

if the mass of the part does not exceed 250 g;
f 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 1

6.3.
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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 perjetration
by sharp implements.

Complignce is checked by subjecting the insulation to the following test,-unless the thickness
of supplementary insulation is at least 1 mm and that of reinforced insulation is|at least
2 mm.

The insulation is raised to the temperature measured during the test of Clause 11. The|surface
of the insulation is then scratched by means of a hardeneddsteel pin, the end of which|has the
form of @ cone with an angle of 40°. Its tip is rounded with.a radius of 0,25 mm + 0,02 mm. The
pin is held at any angle from 80° to 85° to the horizental and loaded so that the force|exerted
along it axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the syrface of
the insulation at a speed of approximately 20 mm{s. Two parallel scratches are made. They are
spaced |sufficiently apart so that they are not affected by each other, their length ¢overing
approximately 25 % of the length of the insulation. Two similar scratches are made gt 90° to
the first|pair without crossing them.

The tegt fingernail of Figure 7 is then applied to the scratched surface with a force of
approximately 10 N. No further ddmage, such as separation of the material, shall oc¢ur. The
insulatign shall then withstand the electric strength test of 16.3.

The hardened steel pincissthen applied perpendicularly with a force of 30 N +0,5N to an
unscrat¢hed part of the stirface. The insulation shall then withstand the electric strength test of
16.3 with the pin stillhapplied and used as one of the electrodes.

21.3 Appliances’/with pins for insertion into socket-outlets where the plug part is capable of
rotation|shall be provided with a mechanical stop to prevent rotation beyond which dtress to
electrical €¢onmnections and internal wiring may occur. The mechanical stop shall have agequate

) vithets i 3 3 oxpected

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.
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22 Construction

22.1 If the appliance is marked with the first numeral of the IP system or any of the additional
letters of the IP system, the relevant requirements of IEC 60529:1989 including
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance is checked by the relevant tests.

22.2 For stationary appliances, means shall be provided to ensure disconnection from the
supply mains. Such means shall be one of the following:

— a supply cord fitted with a plug;

— a switch providing all-pole disconnection and complying with 24.3;

— a statement in the instructions that a disconnection incorporated in the fixed-wiring|is to be
provided;

— an appliance inlet.

Single-pole switches and single-pole protective devices that disconngctheating elemepts from
the supply mains in single-phase, permanently connected class 0l appliances and|class |
appliances shall be connected to the line conductor.

Complignce is checked by inspection.

22.3 Appliances with pins for insertion into socket-qutlets shall not impose undue strain on
these socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins arg likely to be subjected in normal use.

Complignce is checked by inserting the pinstof the appliance into a socket-outlet. The| socket-
outlet has a horizontal pivot at a distance~of 8 mm behind the engagement face of the| socket-
outlet apd in the plane of the contact apertures.

The torque that has to be applied.to' maintain the engagement face of the socket-outlgt in the
vertical plane shall not exceed 0,25 Nm. The torque to keep the socket-outlet itself in the vertical
plane is|not included in thisvalue.

A new gample of the gppliance is firmly held so that the retention of the pins is not gffected.
The appliance is placed in a heating cabinet for 1 h at a temperature of 70 °C + 2[°C. The
appliange 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 thelappliance has cooled down to room temperature, the pins shall not haye been
diSpIaC a h-\’/ more-than 1 -mm-.

Each pin is then subjected in turn to a torque of 0,4 Nm, which is applied for 1 min in each
direction. The pins shall not rotate unless rotation does not impair compliance with this standard.

22.4 Appliances for heating liquids and appliances causing undue vibration shall not be
provided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22.5 Appliances intended to be connected to the supply mains by means of a plug or pins for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
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there is no risk of electric shock from charged capacitors that result in a capacitance equal to
or greater than 0,1 yF across any two pins.

Compliance is checked by the following test.

The appliance is supplied at rated voltage. Any switch is then placed in the off position and
the appliance is disconnected from the supply mains at the instant of voltage peak. One second
after disconnection, the voltage between the pins of the plug is measured with an instrument
having an input impedance of not less than 100 MQ in parallel with an input capacitance not
exceeding 25 pF.

The voltage shall not exceed 34 V.

If compliance relies on the operation of an electronic circuit, the electromagnetic\phepomena
tests off 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance.,The (test for
measuring the voltage between the pins of the plug is then repeated three times and for each
test, thg voltage shall not exceed 34 V.

22.6 Alppliances shall be constructed so that their electrical insulation cannot be affgcted by
water thlat could condense on cold surfaces or by liquid that could leak from containers|, hoses,
couplings and similar parts of the appliance. The electrical insufation of class Il apgliances
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.

Complignce is checked by inspection and, in case of doubt, by the following test.

Drops df coloured water solution are applied by a ‘syfinge to parts inside the appliance where
leakage| of a liquid could occur and affect electrical insulation. The appliance is in opefation or
at rest, Wwhichever is the more unfavourable.

After this test, inspection shall show that\there is no trace of liquid on windings or insulation
that could result in a reduction of creepage distances below the values specified in 29.2.

22.7 Alppliances containing liquid-or gases in normal use or having steam-producing|devices
shall ingorporate adequate safeguards against the risk of excessive pressure.

Complignce is checked.bylinspection and, if necessary, by an appropriate test.

22.8 Fpr applianees*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 grranged
so that they aresnot subject to pulling during cleaning.

Complignce’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.

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.
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Non-self-resetting thermal motor protectors shall have a trip-free action unless they are
voltage maintained.

NOTE 2 Trip-free is an automatic action that is independent of manipulation or position of the actuating member.

Reset buttons of non-self-resetting controls shall be located or protected so that their
accidental resetting is unlikely to occur if this could result in a hazard.

NOTE 3 For example, this requirement precludes the location of reset buttons on the back of an appliance, which
could result in them being reset by pushing the appliance against a wall.

Compliance is checked by inspection.

22.11 Non-detachable parts that protect against access to live parts, moisture or contact with
moving parts shall be fixed in a reliable manner and withstand the mechanical stress-ofcurring
during normal use. Snap-in devices used for fixing such parts shall have an bbvious locked
position, The fixing properties of snap-in devices used in parts that are likely.to be nremoved
during installation or servicing shall be reliable.

Complignce is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembjed and
assembled 10 times before the test is carried out.

NOTE Skrvicing includes replacement of the supply cord, exceptin‘appliances with a Type Z attachmept.

The tesf is carried out at room temperature. However, if compliance may be affectedd by the
tempergture of the appliance, the test is also carried out immediately after it has been gperated
under the conditions specified in Clause 11.

The test is applied to all parts that are likely to be detachable whether or not they are [fixed by
screws,|rivets or similar parts.

A force lis applied without jerks forr10 s in the most unfavourable direction to parts likely to be
weak. The force is as follows:
— push force, 50 N;
— pull force:
e [fthe shapetof'the part is such that the fingertips cannot easily slip off, 50 N;

e [fthe prajection of the part that is gripped is less than 10 mm in the direction of femoval,
BO N.

The pugh-fofce 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.

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.
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This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50 %.

Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall be fixed in a
reliable manner so that they will not work loose in normal use if loosening could result in a
hazard, including a choking hazard. If these parts are used to indicate the position of switches
or similar components, it shall not be possible to remove or fix them incorrectly if this could
resultin a hazard. The requirement concerning the choking hazard does not apply to appliances

intende

for commercial use.

Sealing
prevent

Complid
applying
- 15N
- 30N

The forq

If the p
loosenin

2213 A
is unlikg
specifie

Complid
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compound and similar materials, other than self-hardening resins, shall notbe
loosening.

nce is checked by inspection, by manual test and by trying toremove the
| an axial force of:

, if an axial pull is unlikely to be applied in normal use;

, if an axial pull is likely to be applied in normal use.

e is applied for 1 min.

g is considered to result in a choking hazard.

ppliances shall be constructed so that when handles are gripped in normal use,
ly between the operator's hand andparts having a temperature rise exceeding t
d in Table 3 for handles which are field for short periods only in normal use.

nce is checked by inspectioh-and, if necessary, by determining the temperatun

ppliances shall have -n6"ragged or sharp edges, other than those necessary

functioning of the appliancej\which could create a hazard for the user in normal use 0
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Complid
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ends of selfstapping screws or other fasteners shall be located so that they are
iched by-the user in normal use or during user maintenance.

nce\is checked by inspection.

used to

part by

hrt is removed and can be contained within<the small parts cylinder in Figurg 13, its

contact
he value

e rise.
for the

r during

unlikely

22.15 Storage hooks and similar devices for flexible cords shall be smooth and well-rounded.

Compliance is checked by inspection.

22.16 A

utomatic cord reels shall be constructed so that they do not cause:

— undue abrasion or damage to the sheath of the flexible cord;

— brea

kage of conductor strands;

— undue wear of contacts.

Compliance is checked by the following test, which is carried out without passing current

through

the flexible cord.
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Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test and
the axis of the cord when it is unreeled without substantial resistance is approximately 60°. The
cord is allowed to be recoiled by the reel.

If the cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that will
allow recoil.

The test is carried out 6 000 times at a rate of approximately 30 times per minute or at the

maximul

NOTE T

After th

m rate allowed by the construction of the cord reel if this IS Iess.

he test can be interrupted to allow the cord to cool.

s test, the cord and cord reel are inspected. In case of doubt the.cord is subj

ected to

the elecfric strength test of 16.3, a test voltage of 1 000 V being applied between the conductors

of the ¢

brd connected together and metal foil wrapped around the cord;

22.17 Spacers intended to prevent the appliance from overheating walls shall be fixeq so that

it is not

screwdrjver or a spanner.
Complignce is checked by inspection and by manual test.

22.18 Qurrent-carrying parts and other metal paris, the corrosion of which could res

hazard,

The req

corrosign-resistant alloys.

Complignce is checked by verifying that after the tests of Clause 19, the relevant paj

no sign

NOTE (

possible to remove them from the outside of the appliance by hand or by me

shall be resistant to corrosion under nermal conditions of use.

uirement is not applicable to partssmade from stainless steel, plated steel ang

of corrosion.

ompatibility of the miaterials of terminals and the effect of heating can influence corrosion.

ans of a

sult in a

similar

ts show

22.19 Driving belts_shall not be relied upon to provide the required level of insulatiop unless

they are
Complid

22.20 Direc actbetwe v 3 5 aarettatio T
unless such material is non-corrosive, non-hygroscopic and non-combustible.

The req

NOTE N

constructed-to prevent inappropriate replacement.

ncesisschecked by inspection.

uirement is not applicable to glass-wool thermal insulation.

on-impregnated slag-wool is an example of corrosive thermal insulation.

Compliance is checked by inspection and, if necessary, by appropriate tests.

y—prevented

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.
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Compliance is checked by inspection.

22.22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22.23 Oils containing polychlorinated biphenyl (PCB) shall not be used in appliances.
Compliance is checked by inspection.

22.24 Bare heating elements, other than those in class Ill appliances or class Il
constryctions that do not contain live parts, shall be supporied so that the heating cgnductor
is unlikgly to come into contact with accessible metal parts if they rupture.

Complignce is checked by inspection after cutting the heating conductaor-"in the most
unfavourable place. No force is applied to the conductor after it has been cut;

22.25 Appliances shall be constructed so that sagging heating conduetors cannot cgme into
contact with accessible metal parts. This requirement does not apply:

— to class Ill appliances or parts of class Ill constructions<hat do not contain live |parts;

— whefe a core is provided that effectively prevents the héating conductor from saggilng; or

— whefe supplementary insulation is provided tonprevent the heating conducfor from

contpcting accessible metal parts.

Complignce is checked by inspection.

22.26 Appliances having parts of class IHtconstruction shall be constructed so fhat the
insulatign between parts operating at safety extra-low voltage and other live parts domplies
with the[requirements for double insulation or reinforced insulation.

Complignce is checked by the tests'specified for double insulation or reinforced insulation.

22.27 Plarts connected by protective impedance shall be separated by double insulption or
reinforged insulation.

Complignce is checked by the tests specified for double insulation or reinforced insulation.

22.28 Fpr class.Hl appliances connected in normal use to the gas mains or to the watefr mains,
metal pprts{conductively connected to the gas pipes or in contact with the water shall be
separatedfrom 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.

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
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— constructed so that they cannot be replaced in an incorrect position and if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a Type Z
attachment and switches.

Compliance is checked by inspection and by manual test.

22.31 Neither clearances nor creepage distances over supplementary insulation and
reinforced insulation shall be reduced below the values specified in Clause 29 as a result of
wear.

If a parEﬂﬁ.&M&L@MﬂﬂgﬂWﬂﬁMﬁL@ﬂl&& neither
clearances nor creepage distances between live parts and accessible parts-shall be

reduced below the values specified for supplementary insulation. This requirementi does not
apply if;

— partg are fixed by means of screws or nuts and locking washers provide@-that thesg screws
or nuits are not required to be removed during the replacement of theysupply cord [or other
servjcing;

— short rigid wires remain in position when the terminal screw is lIoosened;

— part$ are held in place with two independent fixings that are*net expected to becone loose
at the same time;

— wirep connected by soldering are held in place near<the terminals independently of the
soldgr;

— wirep connected to terminals have an additional fixing provided near the terminal, sp that in
the ¢ase of stranded conductors, the fixing clamps both the insulation and conductor.

With thg appliance in its normal position of use, compliance is checked by inspection, byl manual
test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or pfotected
so that fthe deposition of pollution resulting from wear of parts within the appliance qoes not
reduce glearances or creepage distances below the values specified in Clause 29.

Parts of natural or synthetic rubber used as supplementary insulation shall be res|stant to
ageing or be located and dimensioned so that creepage distances are not reduced bglow the
values gpecified in 29.2,Jeven if cracks occur.

Ceramig¢ 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 whic{heating conductors are embedded is considered to be basic insulation pnd not

reinforged.insulation. This requirementis 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.

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.
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The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, the following test is carried out to determine if ceramic material is tightly
sintered.

The ceramic material is broken into pieces that are immersed in a solution containing 1 g of
fuchsine in each 100 g of methylated spirit. The solution is maintained at a pressure not less
than 15 MPa for a period so that the product of the test duration in hours and the test pressure
in megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible to the
naked eye.

22.33 Qonductive liquids that are or may become accessible in normal use and conpductive
liquids that are in contact with unearthed accessible metal parts shall not-be in direct| contact
with live parts or unearthed metal parts that are separated from live parts’by basic ingulation
only.

Electrodes shall not be used for heating liquids.

For clags Il construction, conductive liquids that are or may become accessible in nofmal use
and conductive liquids that are in contact with unearthéd ‘accessible metal parts shall not be
in diregt contact with basic insulation or reinforced insulation unless the reipforced
insulation consists of at least 3 layers.

For clags Il construction, conductive liquids,which are in contact with live parts shall not be
in direct contact with reinforced insulation*unless the reinforced insulation consists of at
least 3 layers.

An air layer shall not be used as basic insulation or supplementary insulation in ajdouble
insulation system if it is likely o be bridged by leaking liquid.

Complignce is checked by«inspection.

22.34 Shafts of operating knobs, handles, levers and similar parts shall not be live unfess the
shaft is [inaccessibleswhen the part is removed.

Complignce is-checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22.35 For other than class Ill constructions, handles, levers and knobs that are held or
actuated in normal use shall not become live in the event of a failure of basic insulation.
If these handles, levers and knobs are of metal and if their shafts or fixings are likely to become
live in the event of a failure of basic insulation, they shall be adequately covered by insulating
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
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.
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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 in
the hand in normal use shall be constructed so that when gripped in normal use, the operator's
hand is not likely to touch metal parts unless they are separated from live parts by double
insulation or reinforced insulation.

Compliance is checked by inspection.
22.37 For class Il appliances, capacitors shall not be connected to accessible metal parts

and thiir casings, if of metal. shall be separated from accessible metal parts by
supplementary insulation.

This redquirement does not apply to capacitors complying with the requirements for protective
impedahce specified in 22.42.

Complignce is checked by inspection and by the relevant tests.

22.38 Capacitors shall not be connected between the contacts of a-thermal cut-out.
Complignce is checked by inspection.

22.39 Lpmpholders shall be used only for the connection of lamps.

Complignce is checked by inspection.

22.40 Motor-operated appliances and combined appliances which are intended to b¢ moved
while in[ operation, or which have accessible moving parts, shall be fitted with a switch to
control the motor. The actuating member of this switch shall be easily visible and accegsible.

Unless the appliance can operate-continuously, automatically or remotely without giving rise to
a hazand, appliances for remote operation shall be fitted with a switch for stopping the
operatign of the appliance.«The actuating member of this switch shall be easily vis|ble and
accessible.

NOTE Ekamples of appliances that can operate continuously, automatically or remotely without giving rise to a
hazard arg fans, storage\water heaters, air conditioners, refrigerators and drives for awnings, windows, doprs, gates
and shutters.

Compligncecis checked by inspection.

22.41 Apptiancesshattmotincorporate compomnents; other thamtamps,; comntaimng mercury.
Compliance is checked by inspection.

22.42 Protective impedance shall consist of at least two separate components. If any one of
the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not be
exceeded.

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.
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Resistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked by
the tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016
appropriate to the rated voltage of the appliance.

22.43 Appliances which can be adjusted for different voltages shall be constructed so that
accidental changing of the setting is unlikely to occur.

Compliance is checked by manual test.

22.44 Appliances shall not have an enclosure that is shaped or decorated like a toy.

NOTE 1

The req

NOTE 2

Complid

22.45 When air is used as reinforced insulation, the appliance shall be constructed
clearances cannot be reduced below the values specified in 29413 due to deformat
result of an external force applied to the enclosure.

Complignce is checked by inspection and by applying a_force of 30 N to accessible st

22.46 Iflprogrammable protective electronic circuits are used to ensure compliance

standar

Table R|

Theser

with Clquse 11.

Complignce is checked by evaluating the software in accordance with the relevant requi

of norm

If the so¢ftware is modified, the evaluation and relevant tests are repeated if the mod

influenc

Examples of such enclosures are thaose renresenting animals _characters _nersons or scale maod
T T =5 T

Is.

lirement is not applicable to appliances where there is a toy shaped like thelap

An example of a toy shaped like an appliance is a toy refrigerator.

nce is checked by inspection.

1, the software shall contain measures to-control the fault/error conditions spe
1.

pquirements are not applicable to software used for functional purpose or for con

ative Annex R.

es the results of the test involving protective electronic circuits.

pliance.

so that
on as a

irfaces.

ith this

cified in

pliance

rements

ification

22.47 Appliancesintended to be connected to the water mains shall withstand the water

pressur

b expected in normal use.

Compligncé/is checked by connecting the appliance to a water supply having a static pressure
equal totwice the maximurT et water pressure or 1,2 MPa, Whichever 15 tigher, fora period
of 5 min.

There shall be no leakage from any part, including any inlet water hose.

22.48 Appliances intended to be connected to the water mains shall be constructed to prevent
back-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22.49 For remote operation, the duration of operation shall be set before the appliance can
be started unless the appliance switches off automatically at the end of a cycle or it can operate
continuously without giving rise to a hazard.

Compliance is checked by inspection.
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NOTE For appliances such as ovens, the duration of operation has to be set before the appliance can be started.
Washing machines and dishwashers are examples of appliances that switch off automatically at the end of a cycle.
Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can operate
continuously without giving rise to a hazard.

22.50 Controls incorporated in the appliance, if any, shall take priority over controls actuated
by 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 operation
before the appliance can be operated in this mode. There shall be a visual indication on the
appliance showing that the appliance is adjusted for remote operation. The manual setting and
the visugl indication of the remote mode are not necessary on appliances that can:

— opetate continuously; or
— opetate automatically; or
— be operated remotely;

without giving rise to a hazard.

Complignce is checked by inspection.

NOTE Ekamples of appliances that can operate continuously, automatically or remotely without giving rise to a
hazard arp fans, storage water heaters, air conditioners, refrigerators‘and drives for awnings, windows, doprs, gates
and shutters.

22.52 Spcket-outlets on appliances accessible to<the user shall be in accordance Wwith the
socket-outlet system used in the country in whichidhe appliance is sold.

Complignce is checked by inspection.

22.53 Cllass Il appliances and class*{Wappliances that incorporate functionally earthgd parts
shall hgve at least double insulation or reinforced insulation between live parts [and the
functionfally earthed parts.

Complignce is checked bysinspection and test.

tool unless the cover'of their compartment can only be opened after at least two independent

22.54 BFtton cells and-batteries designated R1 shall not be accessible without the faid of a
movements have been applied simultaneously.

Complignee‘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
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.
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The sound of the motor or sound of an actuator switching from on to off is considered as an
audible feedback. A switch with a stable off-position different from the on-position is
considered visual and tactile feedback. The force feedback from the actuator when operating it
is considered to be tactile feedback.

Compliance is checked by inspection and by manual test.

22.56 Detachable power supply part shall be provided with the part of class Ill construction
of the appliance.

Compliance is checked by inspection.

22.57 The properties of non-metallic materials shall not degrade from exposuré tlo uv-C
radiation generated from UV sources provided for microbiological control within the“appliance
such that they no longer comply with this standard. This requirement does not.'apply fo glass,
ceramics or similar materials.

Complignce is checked by the conditioning and tests of normative Annex-T.

22.58 Appliances connected to the supply mains by an appliance,inlet, shall be provigded with
a cord get or a connector for attachment to a suitable flexible cord”

The requirement is not applicable to:

— appljances connected to the supply mains by an appliance inlet complying with the dtandard
shegts of IEC 60320-3;

— single phase appliances having a rated current exceeding 16 A and that are conngcted to
the supply mains by an appliance inlet complying with the standard sheets of IEC §0309-2;

— multj-phase appliances connected to the’supply mains by an appliance inlet complying with
the standard sheets of IEC 60309-2;

Complignce 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 insufation is not required between protective extra-low voltage circuits.

Complignce is cheCked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and functional earthing contacts shall not be conngcted to
the neutrakierminal.

Compliance is checked by inspection.

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:
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— 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. The actuating member

of the

circuit breaker may be accessible.

The current rating of appliance outlets and socket-outlets marked with the outlet load in watts,
is obtained from the marked outlet load divided by the rated voltage.

Compl

22.62

standard.

The re

a) rempte communication that includes the download of software or the'transmissior
that|includes:

NOTE 1

which reglulates or limits the maximum normal temperature rises in Clause 11.

NOTE 2
of a ran
conditio

b) rempte communication that includes the download of software or the transmission
that

fro
The re

- wh

— usi

dataf, or

— thatlonly provide event driven messages or push remote monitoring.

Compl

and by the requirements and tests in normative Annex U.

23 Internal wiring

23.1

iance is checked by inspection.

-..

guirement is only applicable to:

measures according to normative Annex R necessary for compliance with 22.46
means necessary for compliance with Clauses 8 to 32 of.this standard.

Examples of such means are constants, algorithms, timers or a.downloaded software or para

Examples of means which do not affect Clauses 8 to 32 of this standard are the change of spe
ge hood fan, operation of a drive to open or close a driven part or change of operational setting
n¢r, such as fan speed, heating and cooling temperaturés'and louver movement.

n] the software or data in the above case a).
glirement is not applicable toiappliances:

efe all measures to comply'with this standard are independent of software;
ng remote communication through public networks for the send-only transmi

ignce is chécked by inspection of the product, inspection of the technical docume

vith this

of data

, or

meter set

ed setting
of an air

of data,

only affects that part of the software that'is not covered by the above case a), blit where
compliance with this standard may be jimpaired due to improper separation or par

titioning

ssion of

ntation,

Wireways shall be smooth and free from sharp edges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins or similar

edges

which may cause damage to their insulation.

Holes in metal through which insulated wires pass shall have smooth well-rounded surfaces or
be provided with bushings.

Wiring

Compl

shall be effectively prevented from coming into contact with moving parts.

iance is checked by inspection.
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23.2 Beads and similar ceramic insulators on live wires shall be fixed or located so that they
cannot change their position or rest on sharp edges. If beads are inside flexible metal conduits,
they shall be contained within an insulating sleeve, unless the conduit cannot move in normal
use.

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not cause
damage to the insulation of the conductors contained within them. Open-coil springs shall 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 insulaling Tining, such as the sheath of g flexible
cord complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
conductors.

Complignce is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the normal-position of us¢ and is
supplied at rated voltage and operated under normal operation.

The moyable part is moved backwards and forwards, so that-the conductor is flexed|through
the largest angle allowed by the construction, the rate of flexing being 30 per minute. The
number|of flexings is:

— 10 000, for conductors flexed during normal use;
— 100, for conductors flexed during user maintenance.

NOTE A|flexing is one movement, either backwards or\forwards.

The appliance shall not be damaged to thé 'extent that compliance with this standard is impaired
and it shall be fit for further use. In particular, the wiring and its connections shall withstand the
electric |strength test of 16.3, the test voltage being reduced to 1 000 V and applied between
live pants and accessible metalparts only. In addition, not more than 10 % of the strands of
any conductor of the internal wiring between the main part of the appliance and the movable
part shgll be broken. However,.if the wiring supplies circuits that consume no more than 15 W,
then no|more than 30 % pfthe strands shall be broken.

23.4 Bpare internal _wiring shall be rigid and fixed so that, in normal use, clearahces or
creepafe distances cannot be reduced below the values specified in Clause 29.

Complignce(is checked during the tests of 29.1 and 29.2.

23.5 A-singte fayer of ternalwiring Msutation shatt ot be used to provide Tethforced

insulation.

For class Il construction, the sheath of a cord complying with IEC 60227 or IEC 60245 or
IEC 62821 may provide supplementary insulation.

Insulation of single layer internal wiring that is subjected to the supply mains voltage shall
withstand the electrical stress likely to occur in normal use.

Compliance is checked by inspection and as follows.

The insulation of single layer internal wiring shall be electrically equivalent to the basic
insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply with
the following electric strength test. If the basic insulation of the conductor does not fulfil one
of these conditions, the conductor is considered to be bare.
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A voltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped around
the insulation. There shall be no breakdown.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving
shall be retained in position by clamping at both ends or be such that it can only be removed
by breaking or cutting.

Compliance is checked by inspection and by manual test.

23.7 Conductors identified by the colour combination green/yellow shall only be used for
earthing conductors.

Complignce is checked by inspection.

23.8 Ajuminium wires shall not be used for internal wiring.
The reqpuirement does not apply to windings.

Complignce is checked by inspection.

23.9 Stranded conductors shall not be consolidated by soldering where they are subjgcted to
contact jpressure, unless the contact pressure is provided by spring terminals.

The reqpirement does not apply to the soldered tip of\a“stranded conductor.
Complignce is checked by inspection.

23.10 The insulation and sheath of internal wiring, incorporated in external hoses| for the
connectjon of an appliance to the water,'mains, shall be at least equivalent to that| of light
polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

Complignce is checked by inspection and by the tests specified in Table 6 of IEC 60224-5:2011
referenge numbers 1 and 2.

24 Components

241 (Qomponents~shall comply with the safety requirements specified in the releviant IEC
standargls as far. as they reasonably apply.

Complignge -with the IEC standard for the relevant component does not necessarilyl ensure

H Hh 4tk H $ £ £l 4 A A
Complla OO WILIT e IUL{UIIUIIIUIILO VT UITo otdadriuaryu.

Motors are not required to comply with IEC 60034-1. They are tested as part of the appliance
according to this standard.

Relays shall be tested as part of the appliance according to this standard. They may be
alternatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in which
case they must also meet the additional requirements in IEC 60335-1.

Unless otherwise specified, the requirements of Clause 29 of this standard apply between live
parts of components and accessible parts of the appliance. Unless otherwise specified,
components may comply with the requirements for clearances and creepage distances for
functional insulation as specified in the relevant component standard.
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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-
carrying 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:

— the severity specified in the component standard is not less than the severity specified in
30.2rofthis standard, and

— unleps the pre-selection alternatives in 30.2 are used, the test report for the! component
state¢s the values of tg and t; as required by IEC 60695-2-11:2014.

If the aove two conditions are not satisfied, the component is tested as partyof the appliance.

NOTE 1 |There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power ¢lectronic converter circuits are not required to comply/with IEC 62477-1. They are
tested 4ds part of the appliance according to this standard.

Unless [components have been previously tested and found to comply with the felevant
IEC stapdard for the number of cycles specified, they/are tested in accordance with 24.1.1
to 24.1.p. For components mentioned in 24.1.1 to 24:1.9, no additional tests specified in the
relevant IEC standard for the component are necessary other than those specified in 34.1.1 to
24.1.9.

Components that have not been separately,tested and found to comply with the relevant IEC
standargl and components that are not marked or not used in accordance with their marking are
tested ih accordance with the conditions occurring in the appliance, the number of samples
being that required by the relevant standard.

NOTE 2 |For automatic controls, marking includes documentation and declaration as specified in Clause 7 of
IEC 6073p-1:2013/AMD1:2015.

Lamphdlders and starterholders that have not been previously tested and found to comply with
the releyant IEC standard are tested as a part of the appliance and shall additionally] comply
with thg gauging and' interchangeability requirements of the relevant IEC standard umpder the
conditiopns occurting in the appliance. Where the relevant IEC standard specifies these gauging
and intgrchangeability requirements at elevated temperatures, the temperatures measured
during the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard, there are no additional tests
specified for nationally standardized plugs such as those detailed in IEC TR 60083 or
connectors or plug connectors complying with the standard sheets of |IEC 60320-3 or
connectors complying with the standard sheets of IEC 60309-2.

When an IEC standard does not exist for a component, there are no additional tests specified.

24.1.1 The relevant standard for capacitors likely to be permanently subjected to the supply
voltage and wused for vradio interference suppression or for voltage dividing
is IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporated
in appliances:

— for which 30.2.3 is applicable; or
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— 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.

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
operatidqn declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they’havye 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. 4ifthe appliande meets
the reqyirements of this standard when they are rendered inoperative:;

If the switch operates a relay or contactor, the complete switching system is subjected to the
test.

If the switch only operates a motor starting relay comiplying with IEC 60730-2-10 Wwith the
number| of cycles of operation declared for 6.10 and. 6.11 of IEC 60730-1:2013 ipcluding
IEC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching systam need
not be tested.

24.1.4 | The relevant standard for automatic controls is |EC 60730-1:2013 ipcluding
IEC 60730-1:2013/AMD1:2015 together with' the relevant part 2.

The number of cycles of operation.declared for 6.10 and 6.11 of IEC 60730-1:2013 including
IEC 607130-1:2013/AMD1:2015 shall'not be less than the following:

— thermostats 10 000
— temperature limiters 1000
— selfiresetting thermal cut-outs 300
— voltage-maintained non-self-resetting thermal cut-outs 1000
— othef non-self-resetting thermal cut-outs 30
— timefs 3000
— enengy-regulators 10 000

The number of cycles of operation for automatic controls that operate during the test of
Clause 11 need not be declared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets the
requirements of this standard when they are short-circuited or rendered inoperative.

If automatic controls have to be tested, they are also tested in accordance with
Subclauses 11.3.5 to 11.3.8 and Clause 17 of [IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14 of
IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carrying
out the test of Clause 17.

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.
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Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.

For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall be

IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2.K controls
in IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

2415

The relevant standard for appliance couplers is IEC 60320-1. However, for ap
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d higher than IPX0, the relevant standard is IEC 60320-2-3.

The relevant standard for small lampholders similar to E10 lampholdersis IEC
irements for E10 lampholders being applicable. However, they need not accep
F10 cap complying with the current edition of standard sheet 7004:22 of IEC 6

If the remote operation of the appliance is via a telecommunication netw
standard for the telecommunication interface circuitry in the)appliance is IEC

The relevant standard for thermal links is IEC 60691. Thermal links tha
with IEC 60691 are considered to be an intentionally weak part for the purj
19.

Contactors and relays, other than motor<starting relays, are tested as pal
e. However, they are also tested in accé@pdance with Clause 17 of IEC 6073(
g IEC 60730-1:2013/AMD1:2015 underthe maximum load conditions occurrin
be for at least the number of cyclesiof operation in 24.1.4 selected accordin
r or relay function in the appliance:

Lamps and lamp systems-sthat have not been previously tested and found to
b exempt group classification of |IEC 62471:2006 general lighting system;
g actinic ultraviolet hazard (Eg) and near-UV hazard (E;,,) are tested as a p4g
e and shall comply‘with the requirements of Clause 32 under the conditions o
bpliance.

btherwise specified, the following components are considered to comply with the
assificatiofr-of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and
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leMight indicators;

— infra

red sources used for signalling or communication;

— seven-segment indicators;

— 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 is
IEC 60799. Cord sets with cords complying to IEC 62821-3 are allowed.

242 A

ppliances shall not be fitted with:

— switches, automatic controls, power supplies and the like in flexible cords;

— devices that cause the protective device in the fixed wiring to operate in the event of a

fault

in the appliance;
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— thermal cut-outs that can be reset by a soldering operation, unless the solder has a melting

point of at least 230 °C.

Compliance is checked by inspection.

24.3 Switches intended to ensure all-pole disconnection of stationary appliances, as
required in 22.2, shall be directly connected to the supply terminals and shall have a contact
separation in all poles, providing full disconnection under overvoltage category Il conditions.

NOTE 1 Full disconnection is contact separation of a pole to ensure the equivalent of basic insulation, in
accordance with IEC 61058-1:2016, between the supply mains and those parts that are intended to be disconnected.

NOTE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

Complignce is checked by inspection and by measurement.

24.4 Plugs and socket-outlets for extra-low voltage circuits, and those Used as ferminal
devices|for heating elements, shall not be interchangeable with plugs and.socket-outldts listed
in [IEC TR 60083 or IEC 60906-1 or with connectors, appliance inletsyyplug connecfors and
applian¢e outlets complying with the standard sheets of IEC 60320-3,

Complignce is checked by inspection.

24.5 (apacitors in auxiliary windings of motors shall be marked with their voltage rating and
their rated capacitance and shall be used in accordancefwith these markings.

Complignce is checked by inspection and by the appropriate tests. In addition, for cajpacitors
connected in series with a motor winding, it is verified that, when the appliance is supplied at
1,1 timgs rated voltage and under minimum Joad, the voltage across the capacitor does not
exceed |1,1 times its voltage rating.

24.6 The working voltage of motors directly connected to the supply mains and having basic
insulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V. In
addition|, they shall comply with the requirements of normative Annex I.

Complignce is checked by measurement and by the tests of normative Annex |.

24.7 Dletachable hosessets for the connection of appliances to the water mains shal|l comply
with IEG 61770. They:shall be supplied with the appliance.

Appliantes intended to be permanently connected to the water mains shall not be connected
by a detachable hose-set.

NOTE EXamptes of appitances thatare considered not iMtended 1o 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:

— 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;
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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
needle-flame test of normative Annex E;

adjacent non-metallic parts within 50 mm of the outer surface of the capacitor are classified
as at least V-1 according to IEC 60695-11-10, provided that the test sample used for the
classification was no thicker than the relevant part of the appliance.

For capacitors complying with IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013, the
damp heat test severity parameters for 5.14 of IEC 60252-1:2010 including IEC 60252-
1:2010/AMD1:2013 shall be:

temperature 40 °C + 2 °C at a relative humidity of 93 % £ 3 %;
durdtion 21 days.

Complignce is checked by inspection, measurement or the appropriate flammability reqyirement.

25 Supply connection and external flexible cords

25.1 Appliances, other than those intended to be permanently.\connected to fixed wiripg, shall

be provided with one of the following means for connection’tothe supply mains:

Complignce is checked by inspection.

supply cord fitted with a plug, the current rating and“voltage rating of the plug bging not
less|than the corresponding ratings of its associated appliance;

an appliance inlet having at least the same degree of protection against moisture as fequired
for the appliance;

pins|for insertion into socket-outlets.

25.2 Appliances, other than stationary appliances for multiple supply, shall not be grovided
with mdre than one means of connection to the supply mains. Stationary appliances for
multiple| supply may be provided with more than one means of connection provided [that the

relevani circuits are adequately insulated from each other.

NOTE 1 |For example, aqmuitiple supply may be required for appliances supplied with day and night tariff|

Complignce is checCked by inspection and by the following test.

1

A voltage of 1250 V of substantially sinusoidal waveform and having a frequency of $0 Hz or

60 Hz i applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.

During this test, no breakdown shall occur.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

cord anchorage and a set of terminals allowing the connection of a flexible cord;
a fitted supply cord,;
a set of supply leads accommodated in a suitable compartment;

a set of terminals allowing the connection of cables of fixed wiring having the nominal cross-
sectional areas specified in 26.6;
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— 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.

Appliances intended to be permanently connected to fixed wiring that are provided with:

— aset of terminals allowing the connection of cables of fixed wiring having the nominal cross-

sect

ional areas specified in 26.6; or

— a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the
connection of the appropriate types of cable or conduit

shall allow the connection of the supply conductors after the appliance has been fixed to its
support.

If a fixe
this req

Li appliance is constructed so that parts can be removed to facilitate easy instlallation,

uirement is considered to be met if it is possible to connect the fixed wising

difficulty after a part of the appliance has been fixed to its support. In this case, removal
are to be constructed for ease of reassembly without risk of incorrect assembly or da
the wiring or terminals.

Complignce is checked by inspection and, if necessary, by making the\@appropriate conn

254 F
rated c

or appliances intended to be permanently connected to‘the fixed wiring and |
urrent not exceeding 16 A, cable and conduit entries) shall be suitable for ¢

conduitg having a maximum overall dimension shown in Jabkle 10.

Conduit

introdud

the valu

Table 10 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
including earthing
conductors mm

Cable Conduit 2
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)

a8 The dimensions in parentheses are for use in USA and Canada.

entriesy~Cable entries and knock-outs shall be constructed or located so

les specified in Clause 29.

without
le parts
mage to

ections.

aving a
hbles or

that the

tion of-the conduit or cable does not reduce clearances or creepage distances below

Compliance is checked by inspection and by measurement.

25.5 Supply cords shall be assembled to the appliance by one of the following methods:

— type X attachment;

— type Y attachment;

— type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for

flat twin

tinsel cords.

For multi-phase appliances that are supplied with a supply cord and that are intended to be
permanently connected to the fixed wiring, the supply cord shall be assembled to the appliance
by a type Y attachment.
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Compliance is checked by inspection.
25.6 Plugs shall not be fitted with more than one flexible cord.
Compliance is checked by inspection.

25.7 Supply cords for appliances other than class Ill appliances shall be one of the following
types:

— Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (code

d lanation- 60245 1EC EQ)\
esigration-60245+1E6-53)-

These supply cords shall not be used on appliances intended to be used outdaors'jor when
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 (code
designation 60245 IEC 57).

These supply cords may be connected to appliances intended to be used| in low
temperature applications.

— Polyyinyl chloride sheathed

These supply cords shall not be used if they are likely to touch metal parts Having a
temperature rise exceeding 75 K during the test of €tause 11. Their properties shall be at
least those of:

e light polyvinyl chloride sheathed cord (code‘designation 60227 IEC 52), for appliances
Raving a mass not exceeding 3 kg;

e qrdinary polyvinyl chloride sheathed ¢ord (code designation 60227 |IEC 53), fpr other
dppliances.

— Heaf resistant polyvinyl chloride sheathed

These supply cords shall not betused 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 |EC 56),
br appliances havingia mass not exceeding 3 kg;

f]
e heat-resistant polyvinyl chloride sheathed cord (code designation 60227 IEC|57), for
qther appliances.

— Haldgen-free;Jow smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:

+ nahln)-
ot CaoTC;

o I{ght' duty halogen-free low smoke flexible cable (code
1 14 fo

Har cahla AanA ~~nAA~ A~ Atioan B2Q9 1EC n4f
CIluulul cabreahRa€eae U\JOIBIIULI\JII OO0 =< o

e designation 62821 IEC| 101 for
flo

~Ar
T

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 lll 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.
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Table 11 — Minimum cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional area
A mm?2
<0,2 Tinsel cord @
>0,2 and <2,5 0,5a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)P
>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.
2 These cords may only be used if their nominal length dees-not exceed 2 m
between the point where the cord enters the appliance and‘the’entry to the plug.
b Cords having the cross-sectional areas indicated in the parentheses may be used
for portable appliances if their length does not exceed 2 m.

Complignce is checked by measurement.

25.9 Supply cords shall not be in contact with sharp points or edges of the appliancq

D

Complignce 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 yappliance and for appliances not intended for pefmanent
connectjon to the fixed wiring; to the earthing contact of the plug.

In multi{phase applianees;ythe colour of the neutral conductor of the supply cord, if any, shall
be blue

Where gdditional heutral conductors are provided in the supply cord:

— othefr colours may be used for these additional neutral conductors;

— the supply cord shall be fitted to the appliance.

Compliance is checked by inspection.

25.11 Conductors of supply cords shall not be consolidated by soldering where they are
subjected to contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be damaged when moulding the cord to part
of the enclosure.
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Compliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supply
cord can be introduced without risk of damage. If it is not evident from the construction of the
appliance that the supply cord can be introduced without risk of damage, a non-detachable
lining or non-detachable bushing shall be provided that complies with 29.3 for
supplementary insulation. If the supply cord is unsheathed, a similar additional bushing or
lining is required, unless the appliance is a class 0 appliance or a class lll appliance that
does not contain live parts.

Compliance is checked by inspection.

25.14 Appliances provided with a supply cord and that are moved while in operation [shall be
constru¢ted so that the supply cord is adequately protected against excessive flexing where it
enters the appliance.

This requirement does not apply to appliances with automatic cord reelsqthat comply with the
requirernent and test of 22.16.

Complignce is checked by the following test that is carried out on an apparatus hgving an
oscillating member as shown in Figure 8.

The parnt of the appliance that includes the inlet opening. is{fixed to the oscillating member so
that, when the supply cord is at the middle of its travel-the axis of the cord where it enters the
cord gugard or inlet is vertical and passes through thesaxis of oscillation. The major ax{s of the
section [of flat cords shall be parallel to the axis of osgillation.

The corf is loaded so that the force applied is:

— 10 N, for cords having a nominal cross<Sectional area exceeding 0,75 mm?2;
— 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 gcord guard enters the appliance, is adjusted so that when the oscillating membelr moves
over its|full range, the cord and load make the minimum lateral movement.

The osdillating member IS moved through an angle of 90° (45° on either side of the yertical),
the number of flexings.for type Z attachments being 20 000 and for other attachments|10 000.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

The cord and jts associated parts are turned through an angle of 90° after half the nymber of
flexings| ynless a flat cord is fitted.

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the appliance. Current is not passed through the earthing conductor or functional earthing
conductor.

The test shall not result in:

— a short circuit between the conductors, such that the current exceeds a value equal to twice
the rated current of the appliance;

— a breakage of more than 10 % of the strands of any conductor;

— Separation of the conductor from its terminal;

— loosening of any cord guard;

— damage to the cord or cord guard which could impair compliance with this standard;

— broken strands piercing the insulation and becoming accessible.
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25.15 Appliances provided with a supply cord, and appliances intended to be permanently
connected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchorage
shall relieve conductors from strain, including twisting, at the terminals and protect the
insulation of the conductors from abrasion.

It shall not be possible to push the cord into the appliance to such an extent that the cord or
internal parts of the appliance could be damaged.

Compliance is checked by inspection, by manual test and by the following test.

A mark is made on the cord at a distance of approximately 20 mm from the cord anchorage or
other suitable point. The mark is made while the cord is subjected to a pull force of:

— 100N, 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 direcCtion with the force
specified. The test is carried out 25 times.

The cond, unless on an automatic cord reel, is then subjected to(a)torque that is applied as
close ag possible to the appliance. The torque is specified in Table/12 and is applied far 1 min.

Table 12 — Pull force and téorque

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 py more
than 2 mm.

25.16 Cord anchorages for type X attachments shall be constructed and located so that:

— replacement of the cord is easily possible;

— it is plear 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 are
accessible, unless they are separated from accessible metal parts by supplementary
insulation;

— the cord is not clamped by a metal screw which bears directly on the cord;

— at least one part of the cord anchorage is securely fixed to the appliance, unless it is part
of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressure is
applied by means of nuts engaging with studs that are securely attached to the appliance,
even if the clamping member can be removed from the studs;

o one of the clamping members is fixed to the appliance or the surface of the appliance is
of insulating material and shaped so that it is obvious that this surface is one of the
clamping members;
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NOTE 1 If the pressure on the clamping members is applied by means of one or more screws engaging with separate
nuts or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have one
part securely fixed to the appliance.

— screws which have to be operated when replacing the cord do not fix any other component.
However, this does not apply if:

o after removal of the screws, or if the component is incorrectly repositioned, the appliance
becomes inoperative or is obviously incomplete;

e the parts intended to be fastened by them cannot be removed without the aid of a tool
during the replacement of the cord;

— if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— for class 0 appliances, class 0l appliances and class | appliances, they are of insulating
material or are provided with an insulating lining, unless failure of the insulation of the cord
doeg not make accessible metal parts live;

— for glass Il appliances, they are of insulating material or, if of metal, they are insulajed from
accessible metal parts by supplementary insulation.

NOTE 2 |Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figurg 9.

Complignce is checked by inspection and by the test of 25.15 under the following conditions.

The tests are carried out with the lightest permissible type of cord of the smallest cross-dectional
area specified in Table 13 and then with the next heavier typé cord having the largedt cross-
sectional area specified. However, if the appliance is fitted<with a specially prepared dord, the
test is clarried out with this cord.

The conductors are placed in the terminals and any.terminal screws tightened just sufficiently
to prevgnt the conductors from easily changing. their position. The clamping screws of fhe cord
anchordge 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 3$pecified in column | of Table 14,)the length of the slot in the screw head being laken as
the nomjinal diameter of the screw.

After the¢ test, the conductors shall not have moved by more than 1 mm in the terminal

oy

25.17 For type Y attachment and type Z attachment, cord anchorages shall be adequate.
Complignce is chetked 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 ¢f a tool
or shall [be constructed so that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

25.19 For type X attachment, glands shall not be used as cord anchorages in portable
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shall
be insulated from accessible metal parts by basic insulation for class 0 appliances, class
0l appliances and class | appliances, and by supplementary insulation for class Il
appliances. This insulation may be provided by the sheath of the supply cord or by other
means.

Compliance is checked by inspection and by the relevant tests.
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25.21 The space for the connection of supply cords having type X attachment, or for the
connection of fixed wiring, shall be constructed:

so that it is possible to check that the supply conductors are correctly positioned and
connected before fitting any cover;

so that any cover can be fitted without risk of damage to the conductors or their insulation;

for portable appliances, so that the uninsulated end of a conductor, should it become free
from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by inspection after fitting cables or flexible cords having the largest
cross-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test unless they are~grovided
with pillar terminals and the supply cord is clamped within 30 mm of them. The cord|anghorage

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 conquctor in
any dirdction at a position adjacent to the terminal. The uninsulated end of the conducfor shall

not come into contact with accessible metal parts.

25.22 Appliance inlets shall:

Complignce is checked by inspesctioh.

be located or enclosed so that live parts are not accessibte during insertion or removal of
the |connector. This requirement is not applicable{to' appliance inlets complying with
IEC 60320-1;

be lgcated so that the connector can be inserted.without difficulty;

be Ipcated so that, after insertion of the confector, the appliance is not supported by the
conrnjector 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 cold of the
cord| set is unlikely to touch such metal parts in normal use.

25.23 Interconnection cords shall comply with the requirements for the supply cord| except

that:

the ¢ross-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 Clausg 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 |cufrent deviation in Table 2, the cross-sectional area of the conductory in the

[ ecti e i ea of the

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 comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded during
the tests of Clause 11 and Clause 19, respectively.

Compliance is checked by inspection, by measurement and, if necessary, by tests, such as the
electric strength test of 16.3.

25.24 Interconnection cords shall not be detachable without the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection and if necessary by appropriate tests.
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25.25 The dimensions of pins of appliances that are inserted into socket-outlets shall be
compatible with the dimensions of the relevant socket-outlet. Dimensions of the pins and
engagement face are to be in accordance with the dimensions of the relevant plug listed in
IEC TR 60083.

Compliance is checked by measurement.

26 Terminals for external conductors

26.1 Appliances shall be provided with terminals or equally effective devices, such as male
tabs of flat qUIck connect termmatlons in accordance W|th IEC 61210, screw type terminals in
accorda 50998R-2 and
clampinpg units in accordance W|th IEC 60999-1: 1999 for the connection of externalconductors.
The terminals of a component such as a switch may also be used as terminals for pxternal
conductors as long as they comply with the requirements of this clause.

The terminals, other than terminals in class lll appliances that do not contain live parts, shall
only be [accessible after the removal of a non-detachable cover. However, earthing t¢rminals
and furlctional earthing terminals may be accessible if a tool.is’required to mpke the
connectjons and means are provided to clamp the wire independently from its connectfon.

Complignce is checked by inspection and by manual test.

26.2 Appliances having type X attachment, except those having a specially prepar¢d cord,
and appgliances for the connection of cables of fixed.wiring shall be provided with terminals in
which the connections are made by means of sCrews, nuts or similar devices, unless the
connectjons are soldered.

The screws and nuts shall not be used to fix any other component except that they rIay also
clamp internal conductors if these are arranged so that they are unlikely to be displac¢d when
fitting tHe supply conductors.

If soldeffed connections are used,\the conductor shall be positioned or fixed so that reliance is
not placed upon the soldering-alone to maintain it in position. However, soldering alone may be
used if barriers are provided\so that neither clearances nor creepage distances betwgen live
parts ahd other metal parnts can be reduced below the values specified for supplementary
insulation if the conductor becomes free at the soldered joint.

Complignce is che‘eked by inspection and by measurement.

26.3 Terminals for type X attachment and those for the connection of cables of fixed wiring
shall be| constructed so that they clamp the conductor between metal surfaces with sfufficient
contact pressure but without causing damage to the conductor.

The terminals shall be fixed so that when the clamping means is tightened or loosened:

— the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that there is no appreciable movement
or if they are not subject to torsion in normal use and they are locked by a self-hardening
resin;

— internal wiring is not subjected to stress;
— neither clearances nor creepage distances are reduced below the values specified
in Clause 29.

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,
the torque applied being equal to two-thirds of the torque specified.
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After the test, the conductors shall show no deep or sharp indentations.

26.4 Terminals for type X attachment, except type X attachments having a specially
prepared cord, and terminals for the connection of cables of fixed wiring, shall not require
special preparation of the conductor such as by soldering of the strands of the conductor, the
use of cable lugs, eyelets or similar devices. Reshaping of the conductor before its introduction
into the terminal or twisting a stranded conductor to consolidate the end is not considered

special

preparation.

The terminals shall be constructed or placed so that the conductor cannot slip out when

clampin

Complignce is checked by inspection of the terminals and conductors after the test of.

26.5 T
strande
connect

Complignce is checked by inspection and by the following test.

A 8 mm

cross-s¢ctional area as specified in Table 11. One wire of the'stranded conductor is

and the
tearing
barriers

There s
constry

supplementary insulation only.

26.6 T

g screws or nuts are tightened.

erminals for type X attachment shall be located or shielded so that if a w
I conductor escapes when the conductors are fitted, there is no, risk of ag
on to other parts that could result in a hazard.

length of insulation is removed from the end of a flexible“conductor having a

other wires are fully inserted and clamped in the terminal. The free wire is bent
the insulation back, in every possible direction butwithout making sharp bends

hall be no contact between live parts_and accessible metal parts and, for
ctions, between live parts and metal parts separated from accessible metal |

P6. 3.

ire of a
cidental

nominal
left free
without
around

class Il
barts by

erminals 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 Tpble 13.
However, if a specially preparedicord is used, the terminals need only be suitablg| for the
connectjon of that cord.
Table 43 - Nominal cross-sectional area of conductors
Rated current of\appliance Nominal cross-sectional area
A mm?
Flexible cords Cable for fixed wifring
<3 0,5 and 0,75 1 to 2,5
Sand =0b U,75 and 1 I 10 £,
>6and <10 1 and 1,5 1 to 2,5
>10and <16 1,5 and 2,5 1,5 to 4
> 16 and <25 2,5 and 4 25 to 6
> 25 and = 32 4 and 6 4 to 10
> 32 and =50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25

Compliance is checked by inspection, by measurement and by fitting cables

smallest and largest cross-sectional areas specified.

or cords of the
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26.7 Terminals for type X attachment, other than those in class Ill appliances that do not
contain live parts, shall be accessible after removal of a cover or part of the enclosure.

Compliance is checked by inspection.

26.8 Terminals for the connection of fixed wiring, including the earthing terminal, shall be
located close to each other.

Compliance is checked by inspection.

26.9 Terminals of the pillar type shall be constructed and located so that the end of a

conducter—rtredueced—into—the—hole—is—vistble,—ercan—pass—beyend—thethreadedhole for a

distance equal to half the nominal diameter of the screw but at least 2,5 mm.

Complignce is checked by inspection and by measurement.

26.10 Terminals with screw clamping and screwless terminals shallonot be used|for the
connectjon of the conductors of flat twin tinsel cords unless the ends of the’conductors gre fitted
with mepns suitable for use with screw terminals.

Complignce 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 Fpr appliances having type Y attachment or type Z attachment, soldered, (welded,
crimped or similar connections may be used.for the connection of external conductprs. For
class Il|appliances, the conductor shall be«positioned or fixed so that reliance is no} placed
upon the soldering, crimping or welding aléhe to maintain the conductor in position. However,
these nmlethods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and ether metal parts cannot be reduced below thg values
specified for supplementary insulation, if the conductor becomes free at the soldered or
welded joint or slips out of the crimped connection.

Complignce is checked by«inspection and by measurement.

27 Prqvision for.earthing

27.1 Accessible metal parts, including metal parts behind a decorative cover that does not
withstand the jtest of 21.1, of class 0l appliances and class | appliances that may pecome
live in the’évent of a failure of basic insulation, shall be permanently and reliably connected
toane i i Tt i i i inlet.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
protective earthing.

Safety extra-low voltage circuits shall not be earthed unless they are protective extra-low
voltage circuits.

Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured against
accidental loosening.
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Terminals for the connection of external equipotential bonding conductors shall allow the
connection of conductors having nominal cross-sectional areas of 2,5 mm?2 to 6 mm? and shall
not be used to provide earthing continuity between different parts of the appliance. It shall not
be possible to loosen the conductors without the aid of a tool.

NOTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bonding
conductors.

Compliance is checked by inspection and by manual test.

27.3 |If a detachable part having an earth connection is plugged into another part of the
appliance, the earth connectlon shall be made before the current- carrymg connectlons are
established- nection

For apdliances with supply cords, the arrangement of the terminals, or the fength 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 cordislips out of the cord
anchorgge.

Complignce is checked by inspection and by manual test.

27.4 Al parts of the earthing terminal intended for the connection of external conductgrs shall
be suchl 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 ¢ontact with these parts.

Parts providing earthing continuity, other than parts.of a metal frame or enclosure, shall be of
metal hT]ving adequate resistance to corrosion,.utiless they are parts of copper or coppegr alloys
containing at least 58 % copper for parts that.are processed by cold forming, and at legst 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 essentiabareas such as those liable to transmit a fault durrent.

Parts of coated or uncoated steel that are only intended to provide or to transmit|contact
pressurg shall be adequately protected against rusting.

NOTE 1 |Examples of parts _providing earthing continuity and parts that are only intended to provide or tp transmit
contact pressure are shownlinjFigure 10.

NOTE 2 |Parts subjectedto a treatment such as chromate conversion coating are in general not considgred to be
adequately protected~against corrosion, but they can be used to provide or to transmit contact pressure.

If the bqdy of the earthing terminal is a part of a frame or enclosure of aluminium or aliminium

alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact between
copper anrd-aluminitm-oritsalleys-

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
ISO 1463.

27.5 The connection between the earthing terminal or earthing contact and earthed metal
parts shall have low resistance.

If the clearances of basic insulation in a protective extra-low voltage circuit are based on
the rated voltage of the appliance, this requirement does not apply to connections providing
earthing continuity in the protective extra-low voltage circuit.

Compliance is checked by the following test.
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A current derived from a source having a no-load voltage not exceeding 12 V (AC or DC) and
equal to 1,5 times rated current of the appliance or 25 A, whichever is higher, is passed
between the earthing terminal or earthing contact and each of the accessible metal parts in
turn. The test is carried out until steady conditions have been established.

The voltage drop between the earthing terminal of the appliance or the earthing contact of the
appliance inlet and the accessible metal part is measured. The resistance calculated from the
current and this voltage drop shall not exceed 0,1 Q. The resistance of the supply cord is not
included in the resistance calculation.

27.6 The printed conductors of printed circuit boards shall not be used to provide earthing
continuity in hand-held appliances. They may be used to provide earthing continuity in other
applianges if at least two tracks are used with independent soldering points and the-appliance
compliep with 27.5 for each circuit.

Complignce is checked by inspection and by the relevant tests.

28 Scrlews and connections

28.1 Fjxings, the failure of which may impair compliance Wwith™ this standard, dlectrical
connectjons and connections providing earthing continuity shall withstand the meghanical
stressesg occurring in normal use.

Screws jused for these purposes shall not be of metal that is soft or liable to creep, such as zinc
or alum|nium. If they are of insulating material, they-shall have a nominal diameter of|at least
3 mm and they shall not be used for any electrical connections or connections providing
earthing continuity.

Screws |used for electrical connections orfor connections providing earthing continujity shall
screw into metal.

Screws |shall not be of insulating _material if their replacement by a metal screw could impair
supplementary insulation or(reinforced insulation. Screws that may be removgd when
replacing a supply cord having a type X attachment or when undertaking user maintenance
shall ngt be of insulating «material if their replacement by a metal screw could impajr basic
insulation.

Complignce is checked by inspection and by the following test.

Screws |and aAtts are tested if they are:

— use( fof electrical connections;

— used for connections providing earthing continuity, unless at least two screws or nuts are
used;

— likely to be tightened:
e during user maintenance;
e when replacing a supply cord having a type X attachment;

e during installation.
The screws or nuts are tightened and loosened without jerking:

— 10 times for screws in engagement with a thread of insulating material;
— 5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.
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When testing terminal screws and nuts, a cable or flexible cord of the largest cross-sectional
area specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

The test is carried out by means of a suitable screwdriver, spanner or key and by applying a
torque as shown in Table 14.

Column | is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable for:

— other metal screws and for nuts;

— screws of insulating material:

e having a hexagonal head with the dimension across flats exceeding the~overall thread
liameter;

e Wwith a cylindrical head and a socket for a key, the socket having a cross-corner
limension exceeding the overall thread diameter;

e with a head having a slot or cross-slots, the length of which)exceeds 1,5 tines the
bverall thread diameter.

Columnl|lll is applicable for other screws of insulating material-

Table 14 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm
) 1 ]
<28 0,2 0,4 0,4
>28 and <30 0,25 0,5 0,5
>3,0 and <32 0,3 0,6 0,5
>3,2 and <£3,6 0,4 0,8 0,6
>3,6 and <48 0,7 1,2 0,6
>4,1 and ;<477 0,8 1,8 0,9
> 4,7 and\‘<53 0,8 2,0 1,0
>5,3 - 2,5 1,25

No damggé/impairing the further use of the fixings or connections shall occur.

28.2 Electrical connections and connections providing earthing continuity shall be constructed
so that contact pressure is not transmitted through non-ceramic insulating material that is liable
to shrink or to distort unless there is sufficient resiliency in the metallic parts to compensate for
any possible shrinkage or distortion of the insulating material.

This requirement does not apply to electrical connections in circuits of appliances for which:

— 30.2.2 is applicable and that carry a current not exceeding 0,5 A;
— 30.2.3 is applicable and that carry a current not exceeding 0,2 A.

Compliance is checked by inspection.

28.3 Space-threaded (sheet metal) screws shall only be used for electrical connections if they
clamp the parts together.
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Thread-cutting (self-tapping) screws and thread rolling screws shall only be used for electrical
connections if they generate a full form standard machine screw thread. However, thread-
cutting (self-tapping) screws shall not be used if they are likely to be operated by the user or
installer.

Thread-cutting, thread rolling and space-threaded screws may be used in connections providing
earthing continuity provided it is not necessary to disturb the connection:

— in normal use;

— during user maintenance;

— when replacing a supply cord having a type X attachment; or

— durifg mstattation.

At least|two screws shall be used for each connection providing earthing continuity,‘tUnfless the
screw fgrms a thread having a length of at least half the diameter of the screw.

Complignce is checked by inspection.

28.4 Screws and nuts that make a mechanical connection between different partg of the
applian¢e shall be secured against loosening by means such as&pring washers, lock washers
and crown type locks as part of the screw head, if they alsoc.make electrical connedtions or
connectjons providing earthing continuity. Sealing compound(hat softens on heating may also
be used to provide security against loosening but only for screw connections not sybject to
torsion |n normal use.

This requirement does not apply to screws in the earthing circuit if at least two screws are used
for the gonnection or if an alternative earthing circuit is provided.

Rivets ysed for electrical connections or far,connections providing earthing continuity jshall be
secured against loosening if these connections are subject to torsion in normal use| A rivet
having & non-circular shank or an appfopriate notch may be used to secure against loposening
if these [connections are subject to torsion in normal use.

NOTE This requirement does not imply that more than one rivet is necessary for providing earthing contipuity.

Complignce is checked by~inspection and by manual test.

29 Clejarances,creepage distances and solid insulation

Applianges shall be constructed so that the clearances, creepage distances and solid
insulationare’adequate to withstand the electrical stresses to which the appliance is Jiable to
be subjected.

Compliance is checked by the requirements and tests of 29.1 to 29.3 that are carried out
separately.

If coatings are used on printed circuit boards to protect the microenvironment (type 1 protection)
or to provide basic insulation (type 2 protection), normative Annex J applies. The
microenvironment is pollution degree 1 under type 1 protection. For type 2 protection, the
spacing between the conductors before the protection is applied shall not be less than the
values as specified in Table 1 of IEC 60664-3:2016. These values apply to functional
insulation, basic insulation, supplementary insulation as well as reinforced insulation.

NOTE The requirements and tests are based on IEC 60664-1:2007 from which further information can be obtained.
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29.1 Clearances shall not be less than the values specified in Table 16, taking into account
the rated impulse voltage for the overvoltage categories of Table 15, unless, for basic
insulation and functional insulation, they comply with the impulse voltage test of Clause 14.

For appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table 16
shall be increased according to the altitude correction factor in Table A.2 of IEC 60664-1:2007.

If the construction is such that the distances could be affected by any of the following:

— distortion;
— movement of parts;

— assqg Hlbiy of parts;
— wealfl of basic insulation;
— wealfl of functional insulation,

the implilse voltage test is not applicable and the clearances for rated impulse volfages of
1 500 V|and above specified in Table 16 are increased by 0,5 mm.

The impulse voltage test is not applicable:

— whep the microenvironment is pollution degree 3; or
— for hBasic insulation of class 0 appliances and class Ol appliances; or
— to appliances intended for use at altitudes exceeding 27000 m.

Applianges are in overvoltage category Il.

NOTE 1 [Informative Annex K gives information regarding.overvoltage categories.

Table 15 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\Y \Y
Overvoltage category

<50 330 500 800
> 50 and < 150 800 1500 2500
> 150 and < 300 1500 2500 4 000

NOTE The values are based on the assumption that the appliance will not generate higher overvoltages than
those spgcified./If higher overvoltages are generated, the clearances have to be increased accordingly.

a8  For nutt=-phase appitances, the iine to neutralor 1ine to earth voitage 15 used for rated voitage.



https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

IEC 60335-1:2020 © IEC 2020 - 109 -

Table 16 — Minimum clearances

Rated impulse voltage Minimum clearance 2
\Y mm
330 0,5b-¢d
500 0,5b-¢d
800 0,5b-¢d
1500 0,5¢
2 500 1,5
4 000 3,0
6 000 5,5
8 000 8,0
10 000 11,0

NOTE |If the rated impulse voltage is not specified in the table, clearances for
intermediate values of Table 16 can be determined by interpolation.

a8 The distances specified apply only to clearances in air.

b The smaller clearances specified in IEC 60664-1:2007 have‘not been adopted for
practical reasons, such as mass-production tolerances.

¢ This value is increased to 0,8 mm for pollution degre€,3.

For tracks of printed circuit boards, this value is'reéduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

Complignce is checked by inspection and by measurement.

Parts, slich as hexagonal nuts that can be tightened to different positions during assempbly, and
movable parts are placed in the most unfavourable position.

A forcelis applied to bare conductors, other than those of heating elements, and acgessible
surfaces to try to reduce clearances when making the measurement. The force is:

— 2 N,|for bare conductors;

— 30 N, for accessible’surfaces.

The forge is applied by means of test probe B of IEC 61032. Apertures are assumgd to be
covereq by a piece of flat metal.

NOTE 2 |THe’way in which clearances are measured is specified in IEC 60664-1:2007.

NOTE 3 The procedure for assessing clearances is given in informative Annex L.

29.1.1 The clearances of basic insulation shall be sufficient to withstand the overvoltages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

The clearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 mm
if the microenvironment is pollution degree 1.

Lacquered conductors of windings are considered to be bare conductors.
Compliance is checked by measurement.

29.1.2 Clearances of supplementary insulation shall be not less than those specified in
Table 16.
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Compliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall be not less than those specified in
Table 16, using the next higher step for rated impulse voltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermediate
conductive part between the basic insulation and supplementary insulation, clearances
are measured between live parts and the accessible surface, and the insulation system is
treated as reinforced insulation as shown in Figure 11.

29.1.4 The clearances for functional insulation are the largest values determined from:

- Tablt 16 based on the rated impulse voltage;

— Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring’ peak voltage
expected to occur across it, if the frequency of the steady-state voltage or.recurring peak
voltage does not exceed 30 kHz;

— Clayse 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 peak
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test\of”Clause 14 may be|applied
instead |unless the microenvironment is pollution degree 3 orthe construction is such|that the
distances could be affected by wear, by distortion, by movement of the parts or during agsembly.

However, clearances are not specified if the appliance complies with Clause 19 ith the
functional insulation short-circuited.

Lacqueled conductors of windings are considered to be bare conductors. However, clearances
at crosspover points are not measured.

The clearance between surfaces of RTC heating elements may be reduced to 1 mm.
Complignce is checked by meastrement 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.7ainTEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expégcted_to occur across it, if the frequency of the steady-state voltage or recurring peak
voltageldoes 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 peak
voltage exceeds 30 kHz.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplementary
insulation shall be not less than those specified for basic insulation.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007, then the clearances of reinforced insulation shall be dimensioned as
specified in Table F.7a to withstand 160 % of the withstand voltage required for basic
insulation.
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If the clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2005,
then the clearances of reinforced insulation shall be twice the value required for basic
insulation.

If the secondary winding of a step-down transformer is earthed, or if there is an earthed screen
between the primary and secondary windings, clearances of basic insulation on the
secondary side shall be not less than those specified in Table 16, using the next lower step for
rated impulse voltage as a reference.

For circuits supplied with a voltage lower than rated voltage, for example on the secondary
side of a transformer, clearances of functional insulation are based on the working voltage,
which is used as the rated voltage in Table 15.

Complignce is checked by measurement.

29.2 Appliances shall be constructed so that creepage distances are not less thgn those
approprjate for the working voltage, taking into account the material greup’and the pollution
degree.

NOTE 1 |The working voltage for parts connected to the neutral is the same as foryparts connected to the line and
this is thel working voltage for basic insulation.

Pollutiop degree 2 applies unless:

— precautions have been taken to protect the insulation, in which case pollution degree 1
appljes;

— the ipsulation is subjected to conductive pollution;y in which case pollution degree 3 |applies.
NOTE 2 |An explanation of pollution degree is given in informative Annex M.

Complignce is checked by measurement.

NOTE 3 |The way in which creepage distances are measured is specified in IEC 60664-1:2007.

Parts sych as hexagonal nuts that:can be tightened to different positions during assemiply, and
movable parts are placed in the-most unfavourable position.

A forcelis applied to bare conductors, other than those of heating elements, and acdessible
surfaces to try to reduce creepage distances when making the measurement. The fofce is:

— 2 N,|for bare-conductors;
— 30 N, for accessible surfaces.

The forge.is’applied by means of test probe B of IEC 61032.

The relationship between the material group and the comparative tracking index (CTl) values,
as given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

— material group I: 600 <CTI;

— material group II: 400 < CTI < 600;

— material group Illla: 175 <CTI < 400;

— material group Illlb: 100 <CTI < 175.
These CTI values are obtained in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown, a

proof tracking index (PTI) test in accordance with normative Annex N is carried out at the CTI
values specified, in order to establish the material group.

NOTE 4 The procedure for assessing creepage distances is given in informative Annex L.
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In a double insulation system, the working voltage for both the basic insulation and
supplementary insulation is taken as the working voltage across the complete double
insulation system. It is not divided according to thickness and dielectric constants of the basic
insulation and supplementary insulation.

29.2.1 Creepage distances of basic insulation shall not be less than those specified in
Table 17. However, if the working voltage is periodic and has a frequency that exceeds 30 kHz,
the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005. These
values shall be used instead if they exceed the values in Table 17.

Except for pollution degree 1, if the test of Clause 14 has been used to check a particular
clearance, the corresponding creepage distance shall not be less than the minimum
dimensipn specified for the clearance of Table 16.
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Table 17 — Minimum creepage distances for basic insulation

Working voltage

Creepage distance

Vv mm
Pollution degree
1 2 3
Material group Material group
| Il Ia/lllb | ] IMallllb 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 2,4
450 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 BN 8,0
> 430 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> {00 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1 (00 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 12450 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1 400 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2 (oo and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2 500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 400 and <4000 12,5 16,0 2230 32,0 40,0 45,0 50,0
>4 (o0 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5 (00 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 00,0
> 8 (oo and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 25,0
> 10 Joo and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 60,0
NOTE 1 | Lacquered conductors of windings are considered to be bare conductors, but creepage distgnces for
basic ingulation in other than a double insulation construction need not be greater than the associated c|earance
specified in Table 16 taking intotaccount 29.1.1.
NOTE 2 | For glass, ceramics' and other inorganic insulating materials that do not track, creepage distanges need
not be gleater than the.associated clearance.
NOTE 3 | Except forcircuits on the secondary side of an isolating transformer, the working voltage is cgnsidered
to be nof less than the rated voltage of the appliance.
NOTE 4 | For working voltages > 50 V and <630V, if the voltage is not specified in the table, the yalues of
creepagp distances can be found by interpolation.

2 Material group lllb 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

IWorking voltage Creepage distance
Vv mm
Pollution degree?
1 2 3
Material group Material group
1 1 1la/lllb | I Iia/llib ®

<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
450 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
> g30 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> {00 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1 Q00 and <1250 3,2 5,0 7.1 10,0 12,5 14,0 16,0
> 1450 and <1600 42 6,3 9,0 12,5 16,0 18,0 20,0
> 1 400 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2 (o0 and < 2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2 500 and <'3.200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 400 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
> 4 (o0 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5 (00 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and < 8 000 ’)R’n ’2’)’(\ Aﬁyn R’!‘ﬂ R(\’{\ on‘n 00’0
> 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 <630V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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consi

2  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 Illb is allowed if the working voltage does not exceed 50 V.

¢ The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V is

dered to be 400 V.

Compliance is checked by measurement.

29.3 Supplementary insulation and reinforced insulation shall have adequate thickness,

or have
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surement in accordance with 29.3.4, or
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lectric strength test in accordance with 23,5, for each single layer interng
ation touching each other, or

pbecified in Subclause 6.3 of IEC 60664:4:2005 for insulation that is subjecte
bdic voltage having a frequency that-exceeds 30 kHz.

The thickness of the insulation.shall be at least:

n for supplementary insulation;
n for reinforced insulation.

Each layer of material shall withstand the electric strength test of

and reinforced’insulation of at least 3 layers.

The insufation is subjected to the dry heat test Bb of IEC 60068-2-2 for 4
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Ifthe temperature rise of the insulation measured during the tests of Clause 19 does not exceed

the valu

e specified in Table 3, the test of IEC 60068-2-2 is not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single

layer sh

all 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

IEC 60335-1:2020 © |IEC 2020

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
v mm
Overvoltage category

1 /] i

<50 0,01 0,04 0,1

>50 and <150 0,1 0,3 0,6

> 150 amgt——=<3800 ;3 6,6 12
NOTE The values in Table 19 cover clearances through a possible hole in the insulation”and &lign with
IEC 60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through a possible fole is not

considereld relevant because it is only stressed when the second electrode (human body) is present.

30 Resistance to heat and fire

30.1 E
includin
or reinf

the appliance to fail to comply with this standard.

This red

— the insulation or sheath of flexible cords or«internal wiring;

— thos
— part

Complid
IEC 606

The tes
determi

- 75°
- 125

Howeve

xternal parts of non-metallic material, parts of insulating“material supporting liv

brced insulation shall be sufficiently resistant to hieat if their deterioration cou

uirement does not apply to:

e parts of coil formers that do not, stpport or retain terminals in position;

5 of ceramic material.

nce is checked by subjecting the relevant part to the ball pressure
95-10-2.

{ is carried out at<a\temperature of 40 °C + 2 °C plus the maximum temperat
hed during the testof Clause 11, but it shall be at least:

C + 2 °C, for-external parts;

°C + 2 C)for parts supporting live parts.

r, for.parts of thermoplastic material providing supplementary insulation or rei

insulation, the test is carried out at a temperature of 25 °C +2 °C plus the m

re parts

j connections, and parts of thermoplastic material providing supplementary insulation

d cause

test of

ure rise

nforced
aximum

temperature rise determined during the tests of Clause 19, if this is higher. The temperature
rises obtained during the tests of 19.4 and 19.5 are not taken into account provided that the
test is terminated by the operation of a non-self-resetting protective device and it is
necessary to remove a cover or use a tool to reset it.

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.

30,2 P

arts of non-metallic material shall be resistant to ignition and spread of fire.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located within
3 mm of each other is unlikely to propagate flames that originate inside the appliance by
propagating flames from one insignificant part to another.
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

— for 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.

For parts of the appliance that are connected to the supply mains during the charging period,
30.2.3 gpplies.

For the base material of printed circuit boards, compliance is checked by the test,of 3(.2.4.

The tesfs are carried out on parts of non-metallic material that have been-removed from the
appliange. When the glow-wire test is carried out, the parts are placed-irni_the same origntation
as they |would be in normal use.

NOTE 1 |For parts that have been removed, it is the intention that IEC 60695-2:14:2014, 4.3.c) applies, which states
"remove the part under examination in its entirety and test it separately".

These tests are not carried out on the insulation of wires:

NOTE 2 |The selection and sequence of tests for resistance {o)fire are shown in Figure 0.2 to Figufe O.4 of
informatie Annex O.

30.2.1 | Parts of non-metallic material ‘are subjected to the glow-wire fest of
IEC 606495-2-11:2014, which is carried out at:650 °C. However, the glow-wire test is nof carried
out on parts of material classified as having a glow-wire flammability index (GWFI) a¢cording
to IEC §0695-2-12 of at least 550 °C.

If the glpw-wire flammability index((GWFI) is not available for a sample with a thicknegs within
# 0,1 min of the relevant part, then the test sample shall have a thickness equal to the|nearest
preferreld value specified inJJEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test is als@ hot carried out on parts of material classified at least HB40 ag¢cording
to IEC §0695-11-10_provided that the test sample used for the classification was no thicker than
the releyant part of-the appliance.

Parts for which the glow-wire test cannot be carried out, such as those made of soft qr foamy

material, shall meet the requirements specified in ISO 9772 for material classified HBF,|the test
samp[e 1sed for the classification hning no-thicker than the relevant p:arf of-the nppliarce.

30.2.2 For appliances that are operated while attended, parts of non-metallic material
supporting current-carrying connections, such as switch contacts and similar contacts in other
components and parts of non-metallic material within a distance of 3 mm of such connections
are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.
The test severity is:

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,
— 650 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
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IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least:

— 750 °C, for connections which carry a current exceeding 0,5 A during normal operation,

— 650 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These parts
shall:

— comprise material having a glow-wire flammability index (GWFI) of at leaSt,'75p °C, or
650 |°C as appropriate; or

— comply with the needle-flame test (NFT) of normative Annex E; or
— comprise material classified as V-0 or V-1 according to IEC 60695-11510 provided|that the
test sample used for the classification was no thicker than the relevant part of the appliance.

If the glpw-wire flammability index (GWFI) is not available for a Sample with a thicknegs within
+ 0,1 mm of the relevant part, then the test sample shall have @ thickness equal to the|nearest
preferreld value specified in IEC 60695-2-12 that is no thicker‘than the relevant part.

The glow-wire test of IEC 60695-2-11:2014 is not applicable to:

— hand-held appliances;
— appliances that have to be kept switched on'by hand or foot;
— appljances that are continuously loaded:by hand;

— party supporting welded connections® and parts within a distance of 3 mm qf these
connections;

— party supporting connections-in Jow-power circuits described in 19.11.1 and parts |within a
distance of 3 mm of these gonrections;

— soldered connections onyprinted circuit boards and parts within a distance of 3 mm pf these
connections;

— connections on small components on printed circuit boards, such as diodes, trapsistors,
resigtors, inducters, integrated circuits and capacitors not directly connected to th¢ supply
mains, and parts within a distance of 3 mm of these connections.

NOTE Spme applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.

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;

— connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.
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30.2.3.1 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, that carry a current exceeding 0,2 A during normal
operation, and parts of non-metallic material, other than small parts, within a distance of 3 mm
of such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014 with a test
severity of 850 °C.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

Howevelr, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °Cs nof carried
out on parts of material classified as having a glow-wire flammability index (GWFI) of|at least
850 °C according to IEC 60695-2-12.

If the glpbw-wire flammability index (GWFI) is not available for a sample-with a thicknegs within
# 0,1 min of the relevant part, then the test sample shall have a thickiness equal to the|nearest
preferreld value specified in IEC 60695-2-12 that is no thicker than(the relevant part.

30.2.3.2 Parts of non-metallic material supporting connectiofis, such as switch contacts and
similar gontacts in other components and parts of non-metallic material within a disfance of
3 mm of such connections are subjected to the glow-wire\test of IEC 60695-2-11:2014

The tip pf the glow-wire should be applied to the partin the vicinity of the connection.

The test severity is:

— 7501°C, for connections that carry a cufrent exceeding 0,2 A during normal operatjon;
— 650|°C, for other connections.

Where 4 non-metallic material is within a distance of 3 mm of a current-carrying connecfion, but
is shidlded from the connection by a different material, the glow-wire [test of
IEC 60495-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied |to the interposed shielding material with the shielded material in place and nof directly
to the shielded material.

Howevdr, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is not
carried put on parts of material fulfilling both or either of the following classifications:

— a glow-vire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;

e ¥75°°C, for connections th rr rrent ex in 2 A during normal pration;
e 675 °C, for other connections.

— a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;
e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;
e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within

# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.
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The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

— comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or
675 °C as appropriate; or

— comprise material having a glow-wire flammability index (GWFI) of at least 750 °C or 650 °C
as appropriate; or

— comply with the needle-flame test (NFT) of normative Annex E; or

— comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used for the classification was no thicker than the relevant part of the appliance.

A consequential needle-flame test (NFT) in accordance with normative Annex E (s applied to
non-metallic parts that encroach within the envelope of a vertical cylinder having a dianeter of
20 mm and a height of 50 mm, placed above the centre of the connection zone ahd dn top of
the non-metallic parts that are supporting current-carrying connections, and parts |of non-
metalliclmaterial within a distance of 3 mm of such connections if these parts'are thos¢:

— 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 a flame that\pérsists for longer than
2 s; or
— that|comprised material having a glow-wire flammability index{GWFI) of at least 780 °C, or
650 |°C as appropriate; or

— smalll parts, that comprised material having a glow-wire flammability index (GWFI) of at
leasf 750 °C, or 650 °C as appropriate; or

- sm:|:I parts for which the needle-flame test (NFT).of normative Annex E was appli¢d; or

— smalll parts for which a material classification-of V-0 or V-1 was applied.

NOTE Ap example of the placement of the vertical cylinder is shown in Figure 12.

Howevdr, the consequential needle-flame\test is not carried out on non-metallic parts, ipcluding
small plarts, within the cylinder that are\parts:

— havipg a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as appfopriate;
or

— comprising 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;
or

— shielded by a flame’ barrier that meets the needle-flame test (NFT) of normative Anpex E or
that compriseSdnaterial classified as V-0 or V-1 according to IEC 60695-11-10 provided that
the fest sample used for the classification was no thicker than the relevant panft of the
appljance.

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.

The needle-flame test (NFT) of normative Annex E is not carried out on:

— printed circuit boards of low-power circuits described in 19.11.1;
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— the printed circuit boards in:

e a metal enclosure that confines flames or burning droplets;

e hand-held appliances;

e appliances that have to be kept switched on by hand or foot;

e appliances that are continuously loaded by hand.

— 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

Ferrous
shall be

Unless
requirer

32 Radgliation, toxicity and similar hazards

321 A
their op

Unless
requirer

322 A
use.

This req
Complid

Radiatid
distancd
in IEC 4

If a lam
assessr

parts, the rusting of which might cause the appliance to fail to comply with this’s
adequately protected against rusting.

btherwise specified in the relevant part 2, the appliance is deemed,to comply
hent without testing.

ppliances shall not emit harmful radiation or presé€nt a toxic or similar hazarg
bration in normal use.

Dtherwise specified in the relevant part 2, the-appliance is deemed to comply
hent without testing.

ppliances shall not present an optical'radiation hazard due to their operation in

uirement does not apply toslamps and lamp systems that comply with 24.1.10.
nce is checked as follows with the appliance supplied at rated voltage.

n assessment is.performed at or recalculated to 200 mm distance or at the fi
indicated in the’instructions for use, following the measurement procedure dé
2471:2006,

p or_lamp system is intended to illuminate objects, it shall be assessed at
nent.distance which produces a luminance of 500 lux as described in IEC 6247

andard,

with the

i due to

with the

normal

xed use
bscribed

he GLS
1:2006.

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
C circuitfof Figure 4 of IEC 60990:2016
1 accessible part

inaccgssible metal part

basiclinsulation

suppI[mentary insulation

double insulation

o 0 A W N

reinfgrced insulation

Figure 1 — Circuit diagram for leakage current measurement at operating temperature
for single-phase connection of class’ll appliances and for parts of class Il constfuction
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001 [

I O IEC
Key

C circuiff of Figure 4 of IEC 60990:2016

NOTE Fprclass 0l appliances and class | appliances, C can be replaced $ya low impedance ammeter r¢sponding
to the rated frequency of the appliance.

Figure 2 — Circuit diagram for leakage current measurement at operating tempefrature
for single-phase connection of other.than class Il appliances
or parts of class Il construction
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PE
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L, ®
Ly
IEC
Key Connections and supplies
C circdit of Figure 4 of IEC 60990:2016 L;, Lyaks, N supply voltage with neutral
1 accqgssible part PE ‘protective earth conductor
inac¢essible metal part Z IT system neutral to earth high impedance

supf

5 double insulation

NOTE If
always cg
distributid
encounte

Figur
for th

2
3 basig insulation
4

lementary insulation

the test laboratory.is supplied from a TN or TT distribution system, then Z will be zero. Con
nnecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of t
n system (TN, T or IT) used by the test laboratory and will cover the most onerous condition li
ed during negtmal use of the appliance.

3 - Circuit diagram for leakage current measurement at operating tempe
ree{phase with neutral class Il appliances and for parts of class Il constry

equently,
he type of
kely to be

rature
ction
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T ] UL
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z
PE
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L,
L,
IEC
Key Connections and supplies
C circdit of Figure 4 of IEC 60990:2016 L,, Ly, L5,uN Supply voltage with neutral
1 accqgssible part PE protective earth conductor
2 basig insulation Z ~IT'system neutral to earth high impedance

NOTE 1 |For class 0l appliances and class- 1 appliances, C can be replaced by a low impedance| ammeter
responding to the rated frequency of the appliance.

NOTE 2 |If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Congequently,
always cdnnecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of the type of
distributign system (TN, TT or IT).used by the test laboratory and will cover the most onerous condition likely to be
encountered during normal use of the appliance.

Figure 4 — Circuit_ diagram for leakage current measurement at operating tempefrature
for thiee-phase{with neutral appliances other than those of class Il or parts of class Il
construction
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IEC IEC

a) Example of a small part b) Example of a small part

(O )]

AN /

IEC

c) Example of a part that is not a small part

Key
S surfade

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm in‘diameter respectively|

Figure 5 — Small part

° IEC

D is a poipt farthestsfrom the supply source where the maximum power delivered to external load exceeds|15 W.

A and B afe points closest to the supply source where the maximum power delivered to external load does nfot exceed
15 W. The¢se are low-power points.

Points 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,, Z; and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Key
A insulating material

IEC

B spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

C loop

Figure 7 — Test finger nail
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Dimensions in millimetres

Key

axis o
oscillg
countg
sampl
adjust]

adjust

f oscillation

ting frame
erweight

3

able catrier plate

ablesbracket

@ Mmoo w >

load

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

Constru

Constru
material
cord cla

NOTE 1
secured

UNAC

IEC IEC

IEC IEC

tion showing part of appliance of insuldting Construction showing one of the clamping me
and so shaped that it obviously forms part'of a fixed to the appliance

mnp.

Clamping screws can screw inte’/threaded holes in the appliance or pass through holes where
by nuts.

CEPTABLE CONSTRUCTIONS

N

nbers is

they are

l —=—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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_F

IEC

Key
1 part pfoviding earthing continuity

2 part pfoviding or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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[TTT1
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~

L1
N

II)I{

TTTTTTIITTIT]]

il

I:I Air
Solid insulation

Key
1 accessible unearthed metal part
2 enclogure

3 accegsible earthed metal part

4 inaccgssible unearthed metal part

The live parts L, and L, are separated from each other and partially surrounded by a plastic enclosure ¢ontaining

apertures| partially by air and are in contact with solid insulation. A piece of inaccessible metal is incorporated inside
the constfuction. There are two metal covers, one of which is earthed.

Type of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LiL,
Supplementary insulation DE
FG
Reinforced insulation LK
L,J
L,!
L,C

NOTE If the clearances L,D or L,F meet the clearance requirements for reinforced insulation, the clearances
DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances


https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

- 132 - IEC 60335-1:2020 © |IEC 2020

D
B— |
C\
[ [
LY
A
D
B—0 |
C\
| |
LY
A IEC

Key
A connection zone

B non-netallic material
C non-metallic material

D non-netallic material

NOTE 1 |The placement of the cylinder is_ shewn with respect to example 1 in Figure O.5.

NOTE 2 |If C flames for longer than 2 s during the glow-wire test, then the cylinder is assumed to be locgted at the
upper boyndary of C. Consequently parts B and D are subjected to the needle-flame test.

If B flamgs for longer than 2 § during the glow-wire test, then the cylinder is assumed to be located on|top of B.
Consequgntly, D is subjected t6"the needle-flame test.

NOTE 3 |In some consfructions, D can be another part of the same moulding as B or C. Therefore, if B qr C flame
for longer{ than 2 s during 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

8

| IEC

Figure 13 — Small parts cylinder
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/
cmax
P
\L)
ORC
[T I
; '
FR—
>0 cmax
S S
. ORV ,
¢ '
T, T, T, T,

IEC

low temperature range
standard temperature range
high temperature range

operating region (current)
maximum charging current
charging current

operating region (voltage)
upper limit charging voltage
charging voltage

cell surface temperature

Figure 14 — Example of a specified operating region
of a lithium-ion cell during charging
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Annex A
(informative)

Routine tests

A.1  Overview

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a
production variation that could impair safety. They are normally carried out on the complete
appliance after assembly but the manufacturer may perform the tests at an appropriate stage

during |

roduction, provided that later manufacturing processes do not affect the results.

Compor
tests du

The ma
equivalg

These t
manufa
determi
inappro

If a prod

A2 §

A currenpt of at least 10 A, derived from a\source having a no-load voltage not exceed

(AC or [

— clasls 0l appliances, and for.class | appliances intended to be permanently conn

fixed
— othe
[ ]

The voli

- app

ents are not subjected to these tests if they have been previously subjected’tq
ring their manufacture.

nufacturer may use a different routine test procedure provided thatithe level of
nt to that provided by the tests specified in this annex.

psts are the minimum considered necessary to cover esséential safety aspects.
cturer’s responsibility to decide if additional routine tesis are necessary. It
ned from engineering considerations that some of(the tests are impractidg
briate and therefore need not be carried out.

uct fails any of the tests, it is to be retested after rework or adjustment.

Farth continuity test

DC), is passed between each of the accessible earthed metal parts and for:

wiring, the earthing tefminal;
r class | appliances:
he earthing pin-or earthing contact of the plug;

he earthing_pin- of the appliance inlet.

jances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the suppl)

age dropis measured and the resistance is calculated and shall not exceed fof:

routine

safety is

It is the
may be
able or

ng 12V

pected to

-

y cord;

— othe

appliances, 0,1 Q

The duration of the current flow is that required to enable the voltage drop to be measured.

A.3 Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and
the points of application are shown in Table A.1.
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Table A.1 — Test voltages

Points of application

Test voltage

%

appliances and Class Il appliances

Rated voltage

Class 0 appliances, Class 0l appliances, Class | Class Il appliances

<150 V > 150 V

Between live parts and

accessible metal parts

separated from live parts

by

* basic [nsulation only 800 1000 400

* double or reinforced 2 000 2 500 =

insulation @
a8 This|test is not applicable for class 0 appliances.
b For plass 0l appliances and class | appliances, this test need not be carri€d,out on parts of (class Il
congtruction if the test is considered to be inappropriate.

It may Be necessary for the appliance to be in operation during‘the test to ensure that|the test
voltage |is applied to all relevant insulation, for example, heating elements controlled byl a relay.
Instead|of being subjected to an AC voltage, the insufation may be subjected to a DC| voltage
of 1,5 times the value shown in the table. An AC<voltage having a frequency up to|5 Hz is
considefed to be a DC voltage.
No breakdown shall occur. Breakdown is assumed to occur when the current in the test circuit
exceeds 5 mA. However, this limit may -be increased up to 30 mA for appliances with a high
leakage| current.
The cirguit used for the test should incorporate a current sensing device that trips when the
current exceeds the limit. The high voltage transformer should be capable of maintaining the
specifiefd voltage at the limiting current.
A.4 FKunctional test

The correct fungtioning of an appliance is checked by inspection or by an appropriate tgst if the
incorredt copnnection or adjustment of components has safety implications.
NOTE Ekemples—are—verification-ofthe-correstdirestionof-moterretationand-theappropriateoperationef interlock
switches. This does not require testing of thermal controls or protective devices.
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

The following modifications to this standard are applicable to:

battery-operated appliances and remote controls employing non-rechargeable batteries
(primary batteries);

battery-operated appliances and remote controls employing batteries that are
rechargeable (secondary batteries);

detgchable batteries and separable batteries for battery-operated appliances.

The clalise numbers in this Annex refer to the clause numbers in the main part.of this gtandard
that arel modified or not applicable. Clauses that are additional to the clauses in the nain part
of this standard are identified by adding the Annex letter with the numbering starting at 1.

NOTE 1 | This annex does not apply to battery chargers (IEC 60335-2-29) (See, Figure B.1 e). Wheh used in

conjunctign with the word charger, battery is not a defined term so is not bolded".

NOTE 2 |When supplied in parts, the complete appliance is the detachable-power supply part:

An overvipw on the different configurations is given in Figure B.1.

plus fhe 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’containing 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 perfofming the
intengled function (see Figure B.1 f).

NOTE 3 |As the requirements in this annex are_hased on battery systems that use lithium-ion chemigtry, other
metal-ion| and newer chemistries can have characteristics and performance not fully contemplated |by these

requiremdnts or those of the referenced battery-standard.

3

B.3.1 Definitions relatingto physical characteristics

B.3.1.1
normal|operation
batteryioperated,appliances are operated under the following conditions:

Terms and definitions

for pppliances operated with detachable batteries or separable batteries that are
discpnnected from the appliance for charging purposes, the appliance is operated to[perform
its imtendedfunctiomwithabattery thatisfulty charged—Fhe battery beingthemodel or
type reference of the battery provided or indicated in the instructions;

for appliances operated with integral batteries or separable batteries not disconnected
from the appliance for charging purposes, and that cannot perform their intended function
while the batteries are being charged, the appliance is operated to perform its intended
function with a battery that is fully charged,;

for appliances operated with batteries that are replaceable, including integral batteries
that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper
limit short circuit current capacity /. (high) as indicated in Table B.1.

Note 1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests
5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

5.8.1 This subclause is not applicable.

5.8.2 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 sourcé and allowed to relst for at
least 2  but no more than 6 h.

B.5.2 Whenever a rated voltage is specified, a battery-\that is fully charged shall be used.

For battery-operated appliances, where the supplyterminals for the connection of the|battery
have nq indication of polarity, the more unfavourable polarity shall be applied unles§ such a
connectjon is unlikely to occur due to the construction of the appliance.

B.5.3 Where it is specified in the requiréments that the battery provided with or intehded for
the appliance may be replaced with an(artificial source, that source shall consist of a D{C power
supply lor a specially constructed.|battery, the output of each having the charadteristics
described in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

Initial open | I 2 (low) | a
circuit sc Minimum capacit
voltage (high) pactly
Battery type Vv A A Ah ¢
(Informative)
10 % +0 % +25 % IEC
-259 -0% References ®
Fully- 05x] of | 20x1 _of | 300 % of capacity of
charged ’ sc @ ’ se © battery provided
Rechargeable battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
Xzz-drec hargeable 15 3 10 0.5 LRO3
Non-rechargeable AAY 1,5 5 15 1,0 LR6
Non-rechargeable C4 1,5 5 15 3,0 LR14
Non-rechargeable D¢ 1,5 6 20 10 LR20
Non-rechargeable
PR3 (9|v) 9,0 0,6 6 0,5 6LR61
. 200 %cof-capacity of
0,5x1_of | 20x1I_ of A
Non-rechargeable 2’:;?;78/ se s¢ battéry provided
(other) volta g battery battery measured at 1 A and
g9 provided provided 09 V/cell cut-off

NOTE 1| I, limits are specified for those batteries likely to e replaced with others of the same tyge but of
differing|performance.

NOTE 2| The specified Ah values are based upon nominal 1 A discharge current with a 0,9 V/celll end-of-
discharde voltage except for PP3 (9 V), which is based”upon 0,1 A discharge current with a 0,9 V/cel] end-of-
discharde voltage.

NOTE 3| As used in this table, "provided" means either the battery that is provided with the appliance pr, if not
provided, the battery that is intended or spetified to be used with the appliance.

a8 The khort circuit current is measured.after 1 s + 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall pe taken
to enjsure that self-heating of the_resistance is managed to minimize the variability on the current diiring the
tests.

b Refdrences are taken fromEC 60086-1.

¢ If thg measured capacity)is less than 50 % of the capacity specified by the battery manufacturer, cajculation
of minimum capacitys shall be based on the capacity specified by the battery manufacturer instead of
meagurement.

4 The hon-rechargeable types specified are for alkaline types only.

6 Classification

6.1 Battery-operated appliances without a supply connection or a functional earth
connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

Compliance is checked by inspection and the relevant tests.
7 Marking and instructions

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:
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— name, trade mark or identification mark of the manufacturer or responsible vendor;
— model or type reference;
— IP number according to degree of protection against ingress of water, other than IPX0;

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
appliance.

If more r BT ' M1 ‘ -t ppitar ' ppitar f marked
with the type reference of at Ieast one of the battery types that can be used together with either
the sympol ISO 7000-0790 (2004-01) or with the substance of the following:

$ee instruction manual for additional battery types.

If appliances use more than one battery, appliances shall be marked to.ihdicate correct polarity
connectjon of the batteries.

If relevant, the positive terminal shall be indicated by symbol IEC/60417-5005 (2002410) and
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’be marked with the:

— namg, trade mark or identification mark of thhe' manufacturer or responsible vendor;
— modgl or type reference;
— IP number according to degree of protection against ingress of water, other than IHX0.

Detachable batteries and separable batteries that are disconnected from the appliance for
charging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also
be marked with symbol IEC 60417-6413 (2019-05) and the model or type referenc¢ of the
battery charger or with the_substance of the following:

Use only with <model or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separable
battery|that is disconnected from the appliance for charging, the battery shall be marked with
the typd reference of at least one of the battery chargers that can be used together with either
the sympal ISO 7000-0790 (2004-01) or with the substance of the following:

See Instruction manual Tor additional batiery 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
D (2019-05)]

7.12

nstructions shall be provided with the appliance so that the appliance can be used safely.

For appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of use
shall be| stated.

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

The insfructions shall state the substance of the following:

This appliance is not intended for use by persons/ (including children) with reduced
pghysical, sensory or mental capabilities, or lack~of/’experience and knowledge} unless
they have been given supervision or instruction“concerning use of the appliarjce by a
person responsible for their safety.

(

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

The insfructions for appliances incorporating* batteries that are intended to be rem¢ved for
charging or are intended to be replaced by\the user and that can be contained in the smiall parts
cylinder|in Figure 13 shall state the substance of the following:

WARNING: Keep out of reach of children. Swallowing can lead to chemical burns,
perforation of soft tissug,;and death. Severe burns can occur within 2 h of ingestion.
$eek medical attention immediately.

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

The insjructionsor battery-operated appliances shall contain the following informgtion, as
applicable:

— the ll)attery type;

— detalls regarding safe disposal of used batteries;
— how to deal with leaking batteries.

The instructions for battery-operated appliances shall contain the substance of the following:

— do not expose the appliance or battery to excessive temperatures;
— be aware of the risk of terminals of the battery-operated appliance or battery being short-
circuited by metal objects.

Instructions for battery-operated appliances containing non-rechargeable batteries shall
state the substance of the following:

This appliance contains non-rechargeable batteries, these batteries are not to be
recharged.
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Instructions for battery-operated appliances containing batteries that are non-user-
replaceable shall state the substance of the following:

This appliance contains batteries that are only replaceable by skilled persons.

Instructions for battery-operated appliances containing batteries that are non-replaceable
shall state the substance of the following:

This appliance contains batteries that are non-replaceable. When the battery is at end
of life, the appliance shall be properly disposed of.

The instructions for battery-operated appliances incorporating batteries intended to be
removed for charging or replaced by the user shall include, as applicable, the substance of the
followingr~

— 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;

— exhgusted 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 batteri€s-should be removed;
— do not use non-rechargeable batteries in place of rechargeablesbatteries;
— do njot use modified or damaged batteries.

The instructions for battery-operated appliances incorporating batteries intendefl to be

removed for charging or replaced by the user shall inhclude, as applicable, the fpllowing
information:

— the battery type reference;

— the o¢rientation of the battery with regard to‘polarity;

— the method of replacing batteries includiftg maintaining correct polarity.
The insfructions for battery-operated appliances incorporating batteries that are intgnded to

be remqgved prior to disposal of the appliance shall include details regarding their safe femoval
and disposal.

The ingtructions for battery-operated appliances that use detachable batteries and
separable batteries that-are disconnected from the appliance for charging the battgry shall
include the model or type-reference of the battery charger to be used along with the substance
of the fqllowing:

WARNING:\Use only with <model or type reference> battery charger.

If the syjmbal for battery charger is used, its meaning shall be explained.

NOTE Instructions cam be marked on the dPpliance as 10ng das they are VISIDIe T normal use.

7.15 The marking specified for batteries intended to be replaced by the user shall be in or
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

connect

NOTE 1
B.22.4.

NOTE 2

ion.

The requirements for parts requiring protection against simultaneous contact are specified in B

The term appliance functional part is illustrated in Figure B.1.
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bdlat the same locations during the first test, whichever occurs first.

For appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes, and that cannot perform their intended function while the
batteries are being charged, the appliance is operated 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 bee

n delivered or until steady conditions are established, whichever occurs first.

19 Abnormal operation

19.1 For battery-operated appliances, instead of the tests specified, compliance is checked
by the tests of 19.2, 19.4, 19.7, 19.9, 19.11, 19.12, 19.14, 19.15, B.19.1 to B.19.5.
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Detachable batteries and separable batteries are also subjected to the test of B.19.6.
For battery-operated appliances, the tests are carried out under normal operation.

19.2 Appliances with heating elements are tested under the conditions specified in Clause 11
but with restricted heat dissipation.

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

19.7 The battery-operated appliance is switched on and operated under stalled conditions
by:

— lockimgthe rotor of appifances for whict the focked rotor torque 15 smatter thram theifull load
torque;

— locking moving parts of other appliances.

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

The tesi is conducted at both Isc (high) and Isc (low), if testing with the atrtificial source d¢scribed
in B.5.3

The test is conducted:

— untillthe test sample achieves a steady condition, including returning to room temperature;
or

— untillat a time period of at least 3 h has elapsed.

19.11 Electronic circuits are checked by gevaluation of the fault conditions spegified in
19.11.2|for all circuits or parts of circuits, unless they comply with the conditions spegified 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 simplated, so that testing can be limited to those cases that may be expected to give the most unfpvourable
results.

Applianges having a device wijth an off position obtained by electronic disconnectipn, or a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.11.4.

NOTE 2 |For information,on“general guidance relating to the sequence of tests for the evaluation of glectronic
circuits, feference is made to informative Annex Q. It is noted that in the parts 2 there may be additional or glternative
abnormal|operation _tésts specified; these are not shown in the flow chart. For correct application of this|standard,
the normgtive text takes precedence over the guidance given in informative Annex Q.

If the safety.of the appliance under any of the fault conditions depends on the operation of a
miniatufe~fuse-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 ¢ontinue operating without requiring manual intervention to restart from the payt of the
cycle selected by the user.

19.13 Puring the tests, the appliance shall not emit flames, molten metal,"or poisdnous or
ignitable gas in hazardous amounts and temperature rises shall not excegd-the valueg shown
in Tabld 9. No explosion or ignition of the battery shall occur during or after the test.

Venting of the cells is permitted provided that they have not vented, by any means other than
through|their vents.

NOTE 1 |Gas vented from cells is not considered to be poisonous or ignjtable in hazardous amounts.

After thie tests, and when the appliance has cooled{i{o”approximately room temperature,
compliapce with B.22.3 and B.22.5 shall not be impaired and the appliance shall comply with
20.2 angl Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rige

K

Part

Wooden|supports, walls, ceiling and floof of the test corner and wooden

cabinet5| a 150

a2  For ILotor-operated appliances’, these temperature rises are not determined.

For appliances which-'are immersed in or filled with conducting liquid in normal gse, the
appliange is immérsed in or filled with water for 24 h before the test of B.22.5 is carried out.

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

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

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

NOTE 2 Unintended operation that can impair safety, can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:
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— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.

19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are connected to the battery terminals of the opposite polarity, unless such a connection by
the user is unlikely to occur due to the construction of the appliance.

B.19.2 | For battery-operated appliances with provision for multiple batteries, oneor|more of
the batteries shall be reversed and the appliance shall be operated, if reversal by thq user of
battery|polarity is allowed by the construction.

B.19.3 | For battery-operated appliances with motor(s), the terminals of,each motor gre short
circuited one at a time, where the resistance of the short-circuit does, not exceed 10 mQ and
with thq appliance operating under the conditions of Clause 11. The test is conducied until
steady ¢onditions are achieved, including returning to room tempeérature or until a time period
of at lealst 3 h has elapsed.

B.19.4 | Appliances incorporating batteries that use metal<jon chemistries are tested a$ follows.

The tegt is conducted with all the cells of the battery fully charged and, for batteries
consisting of more than one cell, one cell fully.-discharged on a detachable baftery or
separable battery connected to the appliancecor on an appliance containing an fjntegral
battery

The maln discharge connections of the battery are shorted with a resistance not to| exceed
10 mQ. |The test is conducted until arnon-self-resetting protection device operatgs or an
intentignally weak part becomes permanently open-circuited or until the test sample returns
to room temperature.

NOTE The main discharge connections for separable batteries or detachable batteries are the battery ferminals.
For an infegral battery, this is the\output connection closest to the cells including their control circuitry.

B.19.5 | The battery-opérated appliance and any cords except supply cords, as appfopriate,
are tested with the battery connected, under the following fault conditions applied one T atime:

— any rord provided between the battery-operated appliance and a separable battery shall
be short-circuited at the point along its length likely to produce the most adverse effects;

— for gppliances having batteries that are replaceable and that can be removed without the
aid Of@tootl,—andtaving terminatsthat tambe—short=circuited by a thimstraigtt-bar, the
terminals of the battery are short-circuited;

— charging terminals of the battery-operated appliance that are simultaneously accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the
short circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault
condition.
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Combinations of detachable battery terminals and separable battery terminals simultaneously
accessible by applying the test probe 13 of IEC 61032 are short circuited so as to produce the
most unfavourable result. The resistance of the short circuit shall not exceed 10 mQ.

20 Stability and mechanical hazards

B.20.1 The enclosure of a battery-operated appliance incorporating an integral battery that
uses metal-ion chemistry shall withstand the pressure generated when a cell vents during

failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less thapr 0,2 AT, ana measurerment i the tase of a) or by the test of by-

a) Thel|total area of the unobstructed openings in the enclosure allowing gasses_tovpgss shall
be not less than the value specified in Table B.2; or

b) a vplume of air of the amount specified in Table B.3 shall be injected thfough a
(2,86 £ 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 vdlume by
morge than 3 ml. The overpressure within the enclosure shall drop‘below 70 kPa within 30 s
withput any unintended rupturing damage to the enclosure

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Min: total area of openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah<25 30
25<Ah <100 50
Ah 2 100 100

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=2T00 700

B.20.2 The enclosure of detachable batteries and separable batteries that use metal-ion
chemistries shall withstand the pressure generated when a cell vents during failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or
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b) a volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 + 0,05) mm diameter orifice into the enclosure at an initial overpressure of
2 070 kPa £ 10 %. Test fittings used for the test shall not increase the enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop below 70 kPa within 30 s
without any unintended rupturing damage to the enclosure.

21 Mechanical strength

21.1 Battery-operated appliances shall have adequate mechanical strength and shall be
constructed to withstand such rough handling that may be expected in normal use.

Complignce is checked as follows

The appliance fitted with fully charged batteries and rigidly supported is subjeCtt6 test Ehb
of IEC §0068-2-75. Three blows, each having an impact energy of 0,5 J, are applied fo every
point of|the appliance enclosure that is likely to be weak.

If necesjsary, the blows are also applied to handles, levers, knobs and simjlar parts and {o signal
lamps and their covers but only if the lamps or covers protrude from théenclosure by mpre than
10 mm or if their surface area exceeds 4 cm?. Lamps within the appliance and their coyers are
only tested if they are likely to be damaged in normal use.

When applying the release cone to the guard of a visibly glowing heating element, the
hammer head passing through the guard shall not strikeythe heating element.

If there| is doubt as to whether a defect has occurred by the application of test| Ehb of
IEC 60Q68-2-75, this defect is neglected and thelgroup of three blows is applied to the same
place om a new sample which shall then withstand the test.

Hand-held battery-operated appliances,shall also be subjected to test free-fall — prpcedure
1, of IEC 60068-2-31. They shall be drfopped three times from a height of 1 m onto a ¢oncrete
surface| The sample shall be positioned to vary the point of impact. Batteries shall pe fully
charged prior to the test. Hand-held battery-operated appliances employing detachable
batterigs are tested with and without the detachable battery.

Following the above tests, the appliance shall not catch fire, leak fluid that is visible from the
outside |of the applianéejenclosure or explode and shall meet the requirements of Clguse 20,
Clause |29, B.22.3..and B.22.5 where short circuit of functional insulation wil] impair
compliapce with _this-'standard.

Damage to the*finish, small dents that do not reduce clearances or creepage distancgs below
the valu
access
ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.

Compliance is checked as follows.


https://iecnorm.com/api/?name=332d7d5e39506d65461bbe12b9ab1ff3

IEC 60335-1:2020 © IEC 2020 — 149 -

The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

If there is doubt as to whether a defect has occurred by the application of test Ehb of
IEC 60068-2-75, this defect is neglected and the group of three blows is applied to the same
place on a new sample which shall then withstand the test.

Detachable batteries and separable batteries shall also be subjected to the test free-fall —
procedure 1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto
a concrete surface. The battery shall be positioned to vary the point of impact. Batteries shall
be fully charged prior to the test.

After the tests, visual inspection shall show there is no damage to the battery and. the|battery
shall nof catch fire, leak fluid that is visible from the outside of the battery enclosure orlexplode
and shajl meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 where shoft circuit
of functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or creepage distancgs below
the values specified in Clause 29, and small chips that do not adversely affect protection against
access |to parts requiring protection against simultaneous codtact according to B.22.4 are
ignored

If a decorative cover is protected by an inner cover, fracture of the decorative cover is|ignored
if the inper cover itself withstands the test.

Cracks hot visible to the naked eye and surface cracks in fibre-reinforced mouldings angl similar
materials are ignored.

For batteries that use metal-ion chemistry.

— the ¢pen circuit voltage of the battery 24 h after the tests shall not be less than 90 6 of the
voltgge measured immediately rior to the tests;

— cells shall not have vented‘by any means other than through their vents.
22 Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact with
moving parts shall<be fixed in a reliable manner and withstand the mechanical stress ogcurring
during normal’usé. Snap-in devices used for fixing such parts shall have an obvious locked
position|, The fixing properties of snap-in devices used in parts that are likely to be nemoved
during installation or servicing shall be reliable.

22.20 Direct contact between current carrying parts and thermal insulation that would impair
compliance with this standard shall be effectively prevented unless such material is non-
corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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This subclause is not applicable.

This subclause is not applicable.

22.28 This subclause is not applicable.

22.29 This subclause is not applicable.

22.30 This subclause is not applicable.

22.31 This subclause is not applicable.

22.32 [This subclause is not applicable.

22.33 [onductive liquids that are or may become accessible in normal use“and copductive
liquids that are in contact with accessible metal parts shall not be in direct,contact with current
carrying parts or unearthed metal parts that are separated from current ¢arrying parts hy basic
insulation only or with other current carrying parts such that compliance-with B.22.3 an¢l B.22.4
would be impaired.

22.34 [This subclause is not applicable.

22.35 [This subclause is not applicable.

22.36 [This subclause is not applicable.

22.37 [This subclause is not applicable.

B.22.1 | User accessible interfaces between elements of a battery system (nof mains
connections) shall not employ appliance couplers according to IEC 60320 (all pfarts) or
IEC 60309-2.

User adcessible interfaces between elements of a battery system (not mains connjections)
shall ngt employ connectoars of the following types unless the battery system is adg¢quately
protectgd against the use of an incorrect supply:

— barrgl connectors\with outside diameters of 6,5 mm or less;

— congentric connectors with a diameter of 3,5 mm or less according to IEC 60603-1
Complignce(isychecked by inspection, measurement and for determining adequacy of protection

against

use of an incorrect supply, by the following test.

The mating connector shall be supplied by a:

— 5V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and

then

’

— 10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at each
increment.

The source shall be selected such that its current capability does not limit the charging of the

battery.

During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9. No explosion or ignition of the battery shall occur during or after the test. Venting
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of the cells is permitted provided that they have not vented by any means other than through
their vents.

B.22.2 The external surfaces of detachable batteries and separable batteries shall be
protected against excessive heat from heat sources (directly or via heated discharge air) that
would be present during operation of the appliance.

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

B.22.3 Battery-operated appliances shall be so constructed and enclosed that there is
adequate protection against simultaneous contact with two or more conductive parts where the:

— voltgge between them exceeds 42,4 V; and

— current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak farwhen ripple
excdeds 10 %.

Complignce is checked by inspection and the following test.

Test prgobe B and test probe 18 of IEC 61032 are applied with a foréeynot exceeding [I N, the
appliange being in every possible position except that appliances_normally used on the floor
and having a mass exceeding 40 kg are not tilted. The test probelis applied through openings
to any depth that the probe will permit and is rotated or angled before, during and after insertion
to any position. If the opening does not allow the entry of the“probe, the force on the probe in
the stralght position is increased to 20 N when probe B is_used or 10 N when probe 18|is used.
If the prpbe then enters the opening, the test is repeatéd with the probe in the angled position.

During the tests with test probe B, all detachable parts are removed except lamps|located
behind a detachable cover are not removed.:However, during insertion or removal ¢f lamps
which afre located behind a detachable cover, protection against simultaneous confact with
parts hgving a voltage between them exceéding 42,4 V shall be ensured.

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

Howevelr, test probe 18 is nat applied to appliances for commercial use unless they are intended
to be ingtalled in an area.gpen to the public.

It shall not be possible.to touch two or more conductive parts of opposite polarity with the probes
if the vqgltage 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 curtenit js measured using the circuit in Figure 4 of IEC 60990:2016.

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
and is rotated or angled before, during and after insertion to any position. If the opening does
not allow the entry of the probe, the force on the probe in the straight position is increased to
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20 N. If the probe then enters the opening, the test is repeated with the probe in the angled

position

During the tests with:

— test
— test

probe B, all detachable parts are removed;
probe 18, no parts are removed.

However, test probe 18 is not applied to batteries for appliances for commercial use unless
they are intended to be installed in an area open to the public.

It shall not be possible to touch two or more conductive parts of opposite polarity with the probes
if the vgltage between them exceeds 42,4 V and the current between them exceeds 2

The cur

B.22.5

rent is measured using the circuit in Figure 4 of IEC 60990:2016.

Insulating materials providing protection against simultaneous contaet with two

conductive parts shall be adequate when:

— they
— the

— the
rippl

are within 1,0 mm of the conductive parts;
oltage between the conductive parts exceeds 42,4 V peak; and

current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak f
le exceeds 10 %.

Complignce is checked by inspection, measurement and the following test.

The ins
700V,
opposin

NOTE T

whichever is greater, in accordance with IEC 61180. The test voltage is ap
g sides of the insulating material.

his does not exclude the testing of thé _material as situated within the appliance.

During the test care shall be takento avoid overstressing parts not needed to provide pi

against

The hig

simultaneous contact wjth*two or more conductive parts.

h-voltage sourceused for the test is to be capable of supplying a short circuit ¢

between the output terininals after the output voltage has been adjusted to the appropn

voltage.
tripping

The overload.‘release of the circuit is not to be operated by any current bg
current | £Fhe values of I and |, are 200 mA and 100 mA, respectively.

No breakdown shall occur during the test.

MmA.

or more

br when

Ulating material is subjected for 60 s to~780 V or 1,2 times the working voltage plus

blied on

otection

urrent |

jate test
low the

Glow discharges without a drop in voltage are neglected.

The current is measured using the circuit in Figure 4 of IEC 60990:2016.

B.22.6 Vents of cells shall not be obstructed in such a way as to defeat their operation if
venting is relied upon for compliance with this standard.

Compliance is checked by inspection and by the tests of this standard.

23 Internal wiring

23.3 Instead of the electric strength test of 16.3, battery-operated appliances shall comply
with B.22.3.
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23.5 For battery-operated appliances compliance is checked by the test of B.22.5.

24 Components

24.1 Batteries are not required to comply with IEC 62133-1:2017 or IEC 62133-2:2017. They
are tested as part of the appliance according to this standard.

24.1.1 This subclause is not applicable.

24.1.3 Switches in battery-operated appliances shall have adequate breaking capacity and
shall withstand, without excessive wear or other harmful effect, the mechanical, electrical, and
thermal|stresses occurring in the battery-operated appliance.

The relevant standard for switches is IEC 610568-1-1:2016 for mechanical’ switches and
IEC 61(058-1-2:2016 for electronic switches. The number of cycles declared fon 7.4 of
IEC 61(358-1:2016 shall be at least 10 000 under the load conditions~ghcountered in the
appliange, this being the declared specific load according to 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
IEC 61(58-1:2016 shall be at least 50 under the load conditions encountered in the appliance,
this being the declared specific load according to 7.2.5 of IEC 61058-1:2016.

The dedlared number of operating cycles is only applicable for'switches required for compliance
with thig standard.

Unless switches have been previously tested to and found to comply with IEC 61058-1-1:2016
or IEC $1058-1-2:2016 for the number of cycles ‘declared, compliance is checked by the
following tests conducted on separate samples:

— 50 gycles of making and breaking the>Jocked motor current, if any, encountereql in the
battery-operated appliance incorporating a battery that is fully charged. Each "on" period
having a duration of not more than(0,5 s and each "off" period having a duration of{at least
10 s

— 10 Q00 cycles of making and* breaking the current encountered in a battery-operated
appfiance incorporating a-battery that is fully charged with no additional mechanic¢al load.
The|switch is actuated«ata uniform rate of 30 cycles per minute.

The switch shall complete the required cycles of operation and shall have no elecfrical or
mechanycal failure. At\the end of the tests:
— the $witch contacts shall operate properly in the "on" and "off" positions;

— the temperature rise of the switch terminals shall not have increased by more than 30 K
above'the temperature rise measured in Clause 11.

B.24.1 The relevant standards for non-acid based electrolyte cells employed in batteries are
IEC 62133-1:2017 for nickel systems and IEC 62133-2:2017 for lithium systems.

NOTE The requirement for cells does not extend to the battery itself.

A battery that uses metal-ion chemistry shall additionally be subjected to the tests of
Subclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.

25 Supply connection and external flexible cords
25.9 Therequirement also applies to interconnection cords of battery-operated appliances.

25.14 The requirement also applies to interconnection cords of battery-operated
appliances.
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25.15 The requirement also applies to interconnection cords of battery-operated
appliances.

B.25.1 Insulated conductors of interconnection cords of battery-operated appliances shall
comply with the requirements for internal wiring and shall be provided with at least 0,5 mm thick
outer sheath made of insulating material equivalent to that of supply cords described in 25.7.

Compliance is checked by inspection and by test.

26 Terminals for external conductors

B.26.1 | Terminal devices in an appliance for the connection of the flexible leads or flexiple cord
connecting a separable battery shall be so located or shielded that there is no risk’of<incorrect
connectjon.

Complignce is checked by inspection.

27 Prqgvision for earthing

27.1 The battery-operated appliance shall have no provision for a protective earth put may
incorpofate a functional earth.

29 Clejarances, creepage distances and solidiinsulation

29.1 Cllearances shall not be less than the valu€s specified in Table 16, taking into [account
the rated impulse voltage. For battery-operated appliances, the rated impulse voltage shall
be 500 V for working voltages less than 50V and 1 500 V for all other working veéltages.
Howevdr, if the construction, including between parts of opposite polarity for connedting the
battery] is such that the distances could)be affected by wear, by distortion, by movemept of the
parts or|during assembly, the clearances for rated impulse voltages of 1 500 V are increased
by 0,5 mm and the impulse voltagé-test is not applicable.

NOTE The procedure for assessing clearances is given in informative Annex L.

B.29.1.1 For parts reguiring protection against simultaneous contact according to B.22.3 and
B.22.4, |the sum total of the clearances between each of these parts and their |nearest
accessible surfacesshall not be less than two times the Table 16 clearance taking into faccount
the rated impulse voltage. For the purpose of this determination, at least ong of the
clearanges shall'be not less than 1,0 mm.

Compligneg’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.

Compliance is checked by measurement.

NOTE The procedure for assessing creepage distances is given in Clause L.2.
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30 Resistance to heat and fire

30.1 External parts of non-metallic material, the deterioration of which might cause the
battery-operated appliance, separable battery or detachable battery to fail to comply with
this annex, shall be sufficiently resistant to heat.

a) Complete appliance:

Tested to main part of standard while operated or
CA charged by mains or renewable energy source
(otherwise not applicable)

S .
@ Tested to normative Annex B when operated on

\ o/ ] 'uai.i.tny POWET

IEC

b) Detachable power supply part:

Tested to main part of standard with and without the
CA appliance connected

Complete appliance:

Tested to main patt of standard while operatled by or
@ charged by mains‘or renewable energy sourge

Appliance{functional part:

Tested/to normative Annex B when operpted on
battery power

IEC

Detachable power supply part:
CA

Tested to main part of standard with and without the
appliance connected

A Complete appliance:

PS @ ..... Tested to main part of standard while operafled by or

charged by mains or renewable energy sourge

Appliance functional part:

IEC

Tested to normative Annex B when operpted on
battery power

d)

Detachable power supply part:
CA

Testedtomaim partof stamdardwittramd-—without the
appliance connected

» Complete appliance:

S —— PS @ ..... Tested to main part of standard while operated by or

charged by mains or renewable energy source

Appliance functional part:

IEC

Tested to normative Annex B when operated on
battery power

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (1 of 2)
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e)
Battery charger:
CA \’ Tested to IEC 60335-2-29
- — Detachable battery:
S=—BC { i (Ol y
1 1
D Tested to normative Annex B
CA Complete appliance:
)
— \ ——— Tested to normative Annex B when operated on
S—BC :\_D__B_i :' ! battery power with detachable battery attached
IEC
f)

Detachable power supply part:
CA

Tested to main part of standard with and without the
battery connected

Separable battery:

Tested to normative Annex B

S — PS |CC]| | B ----- Complete.appliance:

Tested“™o main part of standard while operated by
\Ec mains’ or renewable energy source while the| battery
is\being charged:

Appliance functional part:

Tested to normative Annex B when openated on
battery power with separable battery attaghed but
detached from detachable power supply pqrt:

Key

CA complete appliance CcC charge circuitry

A dppliance functional part PS detachable power supply part
B bHattery BC battery charger

S sjupply {2 detachable connection

DB detachable battery ---- non-detachable connection

Figure B.1 (2 of 2)
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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;

— when well-known insulating materials are used in an unconventional way;

— whe

n combinations of materials of different temperature classes are used at a tem

erature

high
— whe
motq

er than that allowed for the lowest class;

h materials are used for which sufficient experience is not available, farins
rs having integral core insulation.

This tesft is carried out on six samples of the motor.

The rotq
and the
equal td
25 K. T
corresp

The totd
which t
insulatid

r of each motor is locked and a current is passed individually\through the rotor
stator winding, this current being such that the temperatuke)of the relevant w
the maximum temperature rise measured during the test.of Clause 11, incre
nis temperature is further increased by one of the valdes chosen from Table (
bnding total time during which the current is passed is‘indicated in the table.

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 +3 0,25p
30-£3 0,125 p

NOTE The temperature increase chosen is selected by
the manufacturer.

& \p is 8 000 unless otherwise specified in the relevant
part 2.

| time is\divided into four equal periods, each being followed by a period of 48
ne motor is subjected to the humidity test of 15.3. After the final humidity 1
n<éshall withstand the electric strength test of 16.3, but with the test voltage req

ance in

winding
nding is
ased by
0.1. The

h during
est, the
juced to

50 % ofl

the value cpnr-ifinrl

After each of the four periods and before the subsequent humidity test, the leakage current of
the insulating system is measured as specified in 13.2, any component not forming part of the
insulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength

test.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors

This annex is applicable to appliances having motors that incorporate thermal motor protectors
that 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 load
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 390 cycles or|for 72 h,
whighever occurs first, unless they are likely to be permanently subjected to the supply
voltgge, in which case the duration is 432 h;

— moters having non-self-resetting thermal motor protectors aré‘eperated for 30 cydles, the
thermmal motor protector being reset as soon as possible after'each operation, but in|not less
than 30 s.

During the test, temperatures shall not exceed the values/specified in 19.7 and the appliance
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.

7 Flame application times

naadats
T L

Replacgmen

The dur

9 Tes

9.2 Po

Modificd

The spe¢
shown i

9.3 Ap
Modificd

The firs

Addition:

ation of application of the test flame is 30 s + 1 s.

t procedure

sition of test specimen

tion:

cimen is arranged so that the flame can be applied_ to a vertical or horizontal
h the examples of Figure 2.

plication of needle-flame

tion:

paragraph does not apply.

If possible, the flame is applied at least 10 mm from a corner.

9.4 Nu

Replace

The tes
may be

mber of test specimens

ment:

is carried out on one specimen. If the specimen does not withstand the test,
repeated on two additional specimens, both of which shall then withstand the {

edge as

the test
est.

11 Evaluation of test results

Addition:

The duration of burning (t,) shall not exceed 30 s. However, for printed circuit boards, the
duration of burning shall not exceed 15 s.
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Annex F
(normative)

Capacitors

Capacitors likely to be permanently subjected to the supply voltage, and used for radio
interference suppression or for voltage dividing, shall comply with the following clauses of
IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016, being modified as follows.

1.5 Terms and definitions

1.5.3 Thisstubclatseisappheable:
Class X|capacitors are tested according to subclass X2.
1.5.4 This subclause is applicable.
Class Y|capacitors are tested according to subclass Y2.

1.6 Marking

Items a] and b) of this subclause are applicable.

3.4 Approval testing
3.4.3.2 | Tests

Table 3|is applicable as follows:

— group 0: Subclauses 4.1, 4.2.1 and 4.2\5;
— group 1A: Subclause 4.1.1;

— group 2: Subclause 4.12;

— group 3: Subclauses 4.13 and 4.14;

— group 6: Subclause 4.%Z;

— group 7: Subclause4:18.

4.1 Visual examination and check of dimensions

This subclausenis’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 suthIause is applicable.

4.18 Alctive flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard

that are modified.

7 Mar,

71

— namg, trademark or identification mark of the manufacturer or responsible-vendor;

— modgl or type reference.

NOTE Thpe definition of transformers for specific use is given in IEC 61558-1:2017.

17 Overload protection of transformers and associated"circuits

Fail-safe transformers shall comply with Subclause 15.5.0(1EC 61558-1:2017.

NOTE This test is carried out on three transformers.

22 Cgnstruction

Subclayses 19.1 and 19.1.2 of IEC 61558-26:2009 are applicable.

29 Clearances, creepage distances and solid insulation

29.1, 29.2 and 29.3 The ‘distances specified in Table 20, Table 21 and Table 22 of
IEC 615858-1:2017 apply.

For insylated winding.wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there are
no requfirements for.clearances or creepage distances. In addition, for windings pfroviding
reinforg¢ed insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:2017
are not pssessed.

For saf ceeding

30 kHz, the clearances, creepage distances and solid insulation values specified in
IEC 60664-4:2005 are applicable, if these values are greater than the values specified in
Table 20, Table 21 and Table 22 of IEC 61558-1:2017.
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,
as appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Before being tested, switches are operated 20 times without load.

8 Marking and documentation

Switchegs are not required to be marked. However, a switch that can be tested separatgly from
the appliance shall be marked with the manufacturer's name or trademark and the type
referenge.

13 Mechanism

NOTE The tests can be carried out on a separate sample.

15 Ingulation resistance and dielectric strength
Subclayse 15.1 is not applicable.

Subclause 15.2 is not applicable.

Subclayse 15.3 is applicable for full disConnection and micro-disconnection. This test i carried
out immeediately after the humidity dest of Subclause 15.3 of IEC 60335-1.

17 Endurance
Complignce is checked-on three separate appliances or switches.

For 17.5.4 of IECY61058-1-1:2016, the number of cycles of actuation declared according to 7.4
is 10 000 unless otherwise specified in Subclause 24.1.3 of IEC 60335-1.

Switchels_intended for aoperation under no load and which can be operated only with the aid of
a tool are not subjected to the tests. This applies also for such switches operated by hand that
are interlocked so that they cannot be operated under load. However, switches without this
interlock are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operation.

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable. The ambient
temperature during the test is that occurring in the appliance during the test of Clause 11 in
IEC 60335-1, as specified in footnote b of Table 3.

At the end of the tests, the temperature rise of the terminals shall not have increased by more
than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 of IEC 61058-1:2016 is applicable to clearances across full disconnection and micro-
disconnection. It is also applicable to creepage distances for functional insulation, across
full disconnection and micro-disconnection, as stated in Table 14.
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Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

The following modifications to this standard are applicable for motors having basic insulation
that is inadequate for the rated voltage of the appliance.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified. Clauses that are additional to the clauses in the main part of this standard

are iden

8 Pro

8.1 Md
11 He¢
11.3 T

rise of t

11.8 T
materia

titfied by adding the Annex letter with the numbering starting at 1.

fection against access to live parts

tal parts of the motor are considered to be bare live parts.
ating
he temperature rise of the body of the motor is determyjhed instead of the tem

he windings.

he temperature rise of the body of the moter, where it is in contact with in
, shall not exceed the values shown in Table-3 for the relevant insulating mate

16 Lepkage current and electric strength

berature

sulating
rial.

ibjected

ditions:

16.3 The insulation between live parts of the motor and its other metal parts is not s

to this test.

19 Abnormal operation

19.1 The tests of 19.7°t0719.9 are not carried out.

Applianges are also-subjected to the test of 1.19.1.

1.19.1 [The(appliance is operated at rated voltage with each of the following fault con

— Shonteircuit of the terminals of the motor—including any capacitorincorporated-in th
circuit;

— short circuit of each diode of the rectifier;

— open circuit of the supply to the motor;

— open circuit of any parallel resistor, the motor being in operation.

e motor

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
reinforced insulation.
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Compliance is checked by the tests specified for double insulation and reinforced insulation.

R

o o0 T >

IEC

a) Parallel circuit b)

original connection

shprt-circuit

oplen circuit

shprt-circuit of the terminals of the motor
shprt-circuit of a diode

oplen circuit of the supply to the motor

open circuit of the parallel resistor

Figure 1.1 — Simulation“of faults

Series circuit

IEC
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

5 Tes

51 G

ts

When pfoduction samples are used, three samples of the printed circuit board are-test

5.7 Cag

nditioning of the test specimens

5.7.2 Cold conditioning

The tes

is carried out at —25 °C.

5.7.4 Rapid change of temperature

Severity

5.7.5.2

The tes

59 A

1 is specified, the number of cycles is 5.

Additional conditioning with respect to electromigration

duration is 10 days.

dditional tests

This subclause is not applicable.

1%
o
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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 IV is for use at the origin of the installation.

NOTE 1 |Examples of such equipment are electricity meters and primary overcurrent protection equipnrent.

Equipment of overvoltage category Ill is equipment in fixed installations and for\cases where
the religbility and the availability of the equipment is subject to special requirements.

NOTE 2 |Examples of such equipment are switches in the fixed installation and equipment for industrial use with
permaner|t connection to the fixed installation.

Equipment of overvoltage category Il is energy consuming equipment to be supplied from the
fixed ingtallation.

NOTE 3 |Examples of such equipment are appliances, portable tools and other household and similar loafds.

If such ¢quipment is subjected to special requirements ‘with regard to reliability and avdilability,
overvoliage category Il applies.

Equipment of overvoltage category | is equipmént for connection to circuits in which measures
are takgn to limit transient overvoltages to an\appropriately low level.
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