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—HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES = SAFETY =

Part 1: General requirements

INTERPRETATION SHEET 1

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

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

Draft Report on voting

61/5999/DISH 61/6009/RVDISH

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

INTRODUCTION

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

QUESTION:

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

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

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

— the power supply part, or

— the class Il construction part of the appliance.

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

ICS 13.120; 97.030
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-16: Particular requirements for food waste disposers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization,compri
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields*™To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repg
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IECKPublication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interestedsin the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization

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

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

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

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

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

No liability shall attach to IEC or its;directors, employees, servants or agents including individual experts
members of its technical committegs and IEC National Committees for any personal injury, property damag
pbther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of thg™ publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to the,'"Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

Attention is drawn ‘to/the possibility that some of the elements of this IEC Publication may be the subject of pa
Fights. IEC shall'\ndt be held responsible for identifying any or all such patent rights.

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

Standardization (ISO) in accordance with conditions determined by agreement(between the two organization.
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IEC60335-2-1T6:2022 EXV includes the content of the references made to IEC 60335-1:2020.

Particular subclauses of IEC 60335-1:2020 are displayed in the content on a blue
background.
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IEC 60335-2-16 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2002, Amendment 1:2008
and Amendment 2:2011. This edition constitutes a technical revision.

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

edi

a)

tion:

alignment with IEC 60335-1:2020;

b)
c)

Th

some notes have been converted to normative text (Clause 1, 22.104);
addition of temperature rise limits for accessible surface (Clause 11).

e text of this International Standard is based on the following documents:
Draft Report on voting
61/6442/CDV 61/6532A/RVC

Full information on the voting for its approval can be found in the(report on voting indicated in

the

Th

Th
acq
at
deg

above table.

b language used for the development of this InternationalhStandard is English.

ordance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
scribed in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts of the IEC 60335 series, under the general title: Household and sim

ele

Th

ctrical appliances — Safety, can bedound on the IEC website.

s part 2 is to be used in, cohjunction with the latest edition of IEC 60335-1 and

amendments unless that edition precludes it; in that case, the latest edition that does

prg

NO

Th

clude it is used. It was gstablished on the basis of the sixth edition (2020) of that standa

[E 1 When "Part 1" issméentioned in this standard, it refers to IEC 60335-1.

that publication.into the IEC standard: Particular requirements for food waste disposers.

WH
far
rel

as,is reasonable. When this standard states "addition", "modification" or "replacement",
bvant text in Part 1 is to be adapted accordingly.

s document was drafted in accordance with ISQ7IEC Directives, Part 2, and developed in

ble
are

jlar

its
hot
rd.

s part 2 supplemeénts or modifies the corresponding clauses in IEC 60335-1, so as to conyert

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

the

NOTE 2 The following numbering system is used:

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

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

those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

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

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

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

reconfirmed,
withdrawn,

replaced by a revised edition, or

NO
org
whi

revised tests.

Itis
not

Th

amended.
E 4 The attention of National Committees is drawn to the fact that equipment manufacturers @and’ tes

Ch to make products in accordance with the new requirements and to equip themselves for cohducting ne

earlier than 12 months or later than 36 months from the date of publication.
b following differences exist in the countries indicated below.
Clause 1: The installation of food waste disposers is not allowed (Netherlands).

responsible for the sewage system (Finland, Japan and\Norway).
6.1: Class 0l appliances are allowed (Japan).

ing

hnizations may need a transitional period following publication of a new, amended or revised IEC publicatiop in

or

the recommendation of the committee that the content of this publication be adopted for implementation nationfally

Clause 1: Permission to install food waste disposers depends upon the local authofity

PORTANT - The ‘colour inside' logo on the cover page of this publication indicates that

ntents. Users should therefore print this document using a colour printer.

it

ntains colours which are considered to beruseful for the correct understanding of its
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INTRODUCTION

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

pro

visions is entrusted to appropriately qualified and experienced persons.

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

be

accessed via TC 61 supporting documents on the IEC website

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

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

This standard recognizes the internationally accepted level of protection against hazards s:rnch
lectrical, mechanical, thermal, fire and radiation of appliances when operatgdyas in normal
hat

as

usg taking into account the manufacturer's instructions. It also covers abnormalsituations t

ca
ph

Th
is
Ho

If &
by
far
ac(

WHh
Pa

NO
not
req

Th
pre

NO

app|
for

An

comply with_the safety principles of the standard if, when examined and tested, it is found

ha

es

be expected in practice and takes into account the way in whiech-electromagnetic

nomena can affect the safe operation of appliances.

compatibility with the wiring rules when the appliance is conhected to the supply mai
wever, national wiring rules can differ.

n appliance within the scope of this standard also incerporates functions that are cove
another part 2 of IEC 60335, the relevant part 2 is’ applied to each function separately,

ount.

t 1, Part 1 applies.

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

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

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

appliancethat complies with the text of this standard will not necessarily be considered

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

s standard takes into account the requirements of IEC 60364 as far-as possible so that there

red
as

as is reasonable. If applicable, the influence @f'one function on the other is taken ipto

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

tis
bral

es

not
nts

to
to

An
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ed

in the requirements of this standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the

sta

ndard.

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

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

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

Part 2-16: Particular requirements for food waste disposers

Scope

s part of IEC 60335 deals with the safety of electric food waste disposers for househ

andl similar purposes, their rated voltage being not more than 250 V including direct curr|

(D

Ap
of

C) supplied appliances and battery-operated appliances.

bliances not intended for normal household use but that nevertheless possibily’pose a sou
Hanger to the public, such as appliances intended to be used by laymen.in shops, in li

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

As

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

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

A

—

t

2

persons (including children) whose

e physical, sensory or mental capabilities; or

e lack of experience and knowledge

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

children playing with the appliance.
bntion is drawn to the fact that

for appliances intended to be_used in vehicles or on board ships or aircraft, additio
requirements can be necessaty,
in many countries additional requirements are specified by the national health authoriti

authorities and simjlar. authorities, leading to restriction of or prohibition of the installat
of food waste disposers.

s standard does-not apply to

portable-food waste disposers;
food waste disposers of the incinerator type;
appliances intended exclusively for industrial or commercial purposes;

old
ent

rce
ght

Ces
hot

nal

es,

the national authoritie§ nesponsible for the protection of labour, the national water supjply

on

appitances mtended to be USed I focations where special conditions prevalt, such as
presence of a corrosive or explosive atmosphere (dust, vapour or gas).

Normative references

he

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

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance
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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
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L 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
L 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady st

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

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

L 60112:2003, Method for the determination of the proof and thHescomparative tracking indi
bolid insulating materials
} 60112:2003/AMD1:2009

L 60127 (all parts), Miniature fuses

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

D)/750 V — Part 5: Flexible cables (cords)
60238, Edison screw lamphaelders
L 60245 (all parts), Rubber'insulated cables — Rated voltages up to and including 450/75

60252-1:2010, AC€-motor capacitors — Part 1: General — Performance, testing and ratin
fety requirements—— Guidance for installation and operation
P 60252-1:204.0/AMD1:20132

L 6030952) Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensio
prchangeability requirements for pin and contact-tube accessories

ate

{ in

res

ing

[ 60227-5:2011, Polyvinyl chloride insufated cables of rated voltages up to and including

nal

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
2

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

There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.
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IEC 60320-3, 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

IEQ 60445:2017, Basic and safety principles for man-machine interface, marking \gnd
identification — Identification of equipment terminals, conductor terminations and conducters

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

IEC 60529:1989/AMD2:20134

IEG 60584-1, Thermocouples — Part 1: EMF specifications and tolerante’s

IEC 60598-1:2014, Luminaires — Part 1: General requirements and_tests
IEC 60598-1:2014/AMD1:2017°

IEG 60603-11, Connectors for frequencies below 3 MHz fér use with printed boards — Part [11:
Detfail specification for concentric connectors (dimensions for free connectors and fixed
connectors)

IEG 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Pripciples, requirements and tests

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

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

IEG 60691, Thermal-links‘— Requirements and application guide

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

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

—.

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

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

ele

IEC60730-2-9:2015 __Automatic electrical controls — Part 2-9- Particular requirements

ctrically operated water valves, including mechanical requirements

for
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perature sensing control s
L 60730-2-9:2015/AMD1:20187

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

L 60738-1, Thermistors — Directly heated positive temperature coeffigient — Part 1: Gene
pcification

L 60799, Electrical accessories — Cord sets and interconnection._cord sets

L 60906-1, IEC system of plugs and socket-outlets for.household and similar purpose
t 1: Plugs and socket-outlets 16 A 250 V a.c.

[ 60934, Circuit-breakers for equipment (CBE)

L 60990:2016, Methods of measurement ofdqtich current and protective conductor currer

screw-type and screwless-type clamping units — Part 1: General requirements and partic
uirements for clamping units for conductors from 0,2 mm?2 up to 35 mm?2 (included)

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

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

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

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

bric

2}
|

~

L 60999-1:1999, Connecting devices —“Electrical copper conductors — Safety requiremeints

lar

ent

ent

ent

ent

teg

hniques — Surge immunity test

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

tec

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

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
7

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

There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.
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IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests
IEC 61000-4-13:2002/AMD1:2009

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

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

tes

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

IEC 61000-4-34:2005/AMD1:2009°
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conductors — Safety requirements
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power supply units and transformers for switch mode power supply units
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L 61032:1997, Protection of persons and equipment by enclosures — Probes for verificati
[ 61058-1:2016, Switches for appliances — Part 1: General requirements

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

L 61180, High-voltage test techniques for low-voltage equipmeént — Definitions, test 4
cedure requirements, test equipment

61210, Connecting devices — Flat quick-connectxterminations for electrical cop

[ 61558-1:2017, Safety of transformers, reactérs, power supply units and combinatic
reof — Part 1: General requirements and tests

L 61558-2-6:2009, Safety of transformets, reactors, power supply units and similar produ
supply voltages up to 1 100 V — Rart 2-6: Particular requirements and tests for saf
ating transformers and power supply units incorporating safety isolating transformers

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

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

L 61770, Electric,appliances connected to the water mains — Avoidance of backsiphoné

621331:2017, Secondary cells and batteries containing alkaline or other non-a
ctrolytes — Safety requirements for portable sealed secondary cells, and for batteries ma
mdhem, for use in portable applications — Part 1: Nickel systems
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IEC 62133-2:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 2: Lithium systems

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

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

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

10 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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IEC 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

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

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

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

IS® 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickng¢ss
— Magnetic method

IS® 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions withput
individual tolerance indications

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

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

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

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

IS® 9773, (Plastics — Determination of burning behaviour of thin flexible vertical specimeng in
contact with a small-flame ignition source

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

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

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

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

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


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6
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When the term "earthing" is used, it means "protective earthing", unless otherwise specified.

3.1 Definitions relating to physical characteristics

3.1.1
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2
rated voltage range

€ manuracturer, expresse per

3.1.3

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

Note 1 to entry: Working voltage takes into account resonant voltages.
Note 2 to entry: When deducing the working voltage, the effect of transient voltages is ignored.

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

Note 1 to entry: If no power input is assigned to the appliance, the rated power input for heating appliances pnd
combined appliances is the power input measured when.thee appliance is supplied at rated voltage and opergted
under normal operation.

3.1.5

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

3.1.6
ratrrd current
cufrent assigned to the appliance by the manufacturer

Note 1 to entry: |If no current is assigned to the appliance, the rated current is the current measured when|the
appliance is supplied at‘rated voltage and operated under normal operation.

3.1.7
rated frequency
frequency-assigned to the appliance by the manufacturer

3.178
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.

Operation of the appliance under the following conditions:

The hopper is filled with 30 cubes of soft pinewood, the side of each cube having a length of
12 prm—t—2-mm—he-apphance-is-operated-with-waterhavingatemperatare-betweenr46—=c-and
24°C flowing through the appliance at a rate of 8 I/min. If the hopper cannot contain all the
cubbes at the same time, they are added as quickly as possible during the operation|of the
appliance.

3.1.10

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

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

3.1.12

outlet load
load that can be connected to appliance outlets’aecessible to the user and socket-outlets
acgessible to the user

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

3.2.1

supply leads
sefl of wires intended for connécting the appliance to fixed wiring and accommodated in a
compartment within or attached to the appliance
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Note 1 to entry: In battery-operated appliances, if the battery is placed in a separate box, the flexible lead or

interconnection cord.

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

3.2.4
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.
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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

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

Definitions relating to protection against electric shock

.1
ic insulation
lation applied to live parts to provide basic protection against electric shock

.2

plementary insulation
pendent insulation applied in addition to basic insulation, in order to provide protectjon
inst electric shock in the event of a failure of basic insulation

.3
ble insulation
lation system comprising both basic insulation and supplementary insulation

inforced insulation
le insulation applied to live parts, that provides a degree of protection against electric

Note 1 to entry: It is not implied that the insulation iS one homogeneous piece. The insulation may comprise sevgral

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

constructions so that the current, in normal use and under likely fault conditions in the

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

Note 1 to entry: Class 0 appliances have either an enclosure of insulating material which may form a part or the
whole of the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insulation.
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
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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
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

cldss Il appliance
appliance in which protection against electric shock does not rely on basic insulation only put
in which additional safety precautions are provided, such as double insulation or reinforged
iniulation, there being no provision for protective earthing or reliance upon installatjon
conditions

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

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

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

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

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

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

3.3.11

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

3.3.12

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

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

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

3.3.13

class’JH-construction
pait of an _appliance for which protection against electric shock relies upon safety extra-llow

voltage and in which voltages higher than those of safety extra-low voltage are not generated

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

3.3.14

clearance

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

Note 1 to entry: When safety extra-low voltage is obtained from the supply mains, it is to be through”a safety

Note 2 to entry: The voltage limits specified are based on the assumption that the safety isolating transformgr is

trapsformer, the input winding of which is electrically separated from the output winding byfan
insulation at least equivalent to double insulation or reinforced insulation, that is intended

3.4.4

prgtective extra-low voltage circuit
eafthed circuit operating at extra-low voltage-that is separated from other circuits, except
cir¢uits operating at safety extra-low voltage, by basic insulation and protective screening,
double insulation or reinforced insulation

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

=J

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

3.5.1

poftable appliance
appliance that is intended to be moved while in operation or an appliance, other than a fixed
appliance, haying a mass less than 18 kg

3.5.2
hand-held appliance
portable appliance intended to be held in the hand during normal use

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

3.5.4

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 location
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3.5

.6

heating appliance
appliance incorporating heating elements but without any motor

3.5

T

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.

o

3.5¢

co

appliance incorporating heating elements and motors

Q
bined appliance

ed

les

of

| in

ble

3.9.9

battery-operated appliance

appliance deriving its energy from batteries enabling the appliance to perform its inteng
funlction without a supply connection

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

3.5.101

foqd waste disposer

appliance installed in the outlet of a sink and used for reducing food waste to small partig
that are discharged with water into the drainage system

3.6 Definitions relating to parts of an appliance

3.6.1

nop-detachable part

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

3.6.2

detachable part

paft that can be removed oriepened without the aid of a tool, part that is removed or openeg
acg¢ordance with the instructions for use, even if a tool is needed for removal, or part that dges
nof fulfil the test of 22.41

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

Notp 2 to entrys{ Components that can be removed without the aid of a tool are considered to be detachable pafts.

Not
not

e 3 to-eniry: |If a part has to be removed solely to discard a battery before scrapping the appliance, this pa
considered to be a detachable part even if the instructions state that it is to be removed.

rtis

3.6

.9

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.
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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.

3.6.5

tool

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

3.6:6
srnall part

paft, 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-possiblg to
fit @ 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 shpwn
in exkample A in Figure 5. A part that is large enough to grip but that is too small to be able to apply the glow-wirg tip
is shown in example B in Figure 5. A part that is not a small part is shown in example C'in Figure 5.

3.6.7

detachable power supply part
paft of the appliance the output of which is intended to be. detachable from the class] lll
construction part of the appliance

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

3.6.8
cell

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

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

3.6.9

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

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

3.6.10

detachable battery
reghatgeable battery in an enclosure separate from the battery-operated appliance, intended
for use With SPECITIC appliances and Intendea to be removed 1rom the appliance 1o cnarging
purposes

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

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

3.6.11

separable battery

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

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

3.7.1

thgrmostat
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
befween certain limits by automatically opening and closing a circuit

temperature-sensing device, the operating temperature of which‘’may be either fixed| or
adjustable and which during normal operation operates by opening or closing a circuit when

1 to entry: A temperature limiter does not make the reverse operation during the normal duty cycle of|the

rmal cut-out
deyice which during abnormal operation limits:the temperature of the controlled part|by
auﬂtomatically opening the circuit, or by reducing the current, and is constructed so that|its
setting cannot be altered by the user

3.7.4

self-resetting thermal cut-out
thgrmal cut-out that automatically’restores the current after the relevant part of the appliafgce
has$ cooled down sufficiently

3.7.5
noh-self-resetting thermal cut-out
thgrmal cut-out that)requires a manual operation for resetting, or replacement of a part| in

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

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

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

3.8.3

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

3.84

PTC heating element
element intended for heating consisting mainly of positiveitemperature coefficient resistors that
arg thermally sensitive and have a rapid non-linear increase in resistance when the temperatlre
is faised through a particular range

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

3.8.6
rogm temperature
ampbient temperature specified\in the general conditions for the tests

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

3.9.1

electronic component
paft in whi¢hyconduction is achieved principally by electrons moving through a vacuum, gag or
semiconduector

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

3.9.2
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.


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 - 25—

3.1
3.1

0 Definitions relating to battery charging and discharging

0.1

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

sys

3.1

tem.

0.2

charging system

cir

Not
sep

3.1

sp
reg

by

Not

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

E 1 to entry: Parts of the charging system may perform other functions such as charge balancing ahd may
prately enclosed.

0.3
cified operating region for charging

the cell manufacturer

e 1 to entry: An example of a specified operating region of a lithium-ion~eell during charging is show

be

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

Figlire 14.

3.10.4

upper limit charging voltage

highest charging voltage in the specified operating region for charging
3.10.5

venting

condition intended by design that occurs whena cell provides a controlled release of excessjive
internal pressure without expulsion of major.eomponents of the cell
3.10.6

fully charged

at fhe maximum state of charge

Not
the

Not
iss
3.1

ful
dis

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

e 2 to entry: The maximium state of charge for non-rechargeable batteries and batteries that are recharge
pecified in the artificial/source characteristics of Table B.1.

0.7
y discharged

th

faq\est discharge rate allowed by the cell manufacturer or battery manufacturer if it is sloy

charged-at a steady rate of current to attain, at 5 h of steady discharge (C;s rate), or

nthe Cg rate, until

by

ble

the
ver

discharge terminates due to operation of discharge termination circuitry; or

the battery (or cell) reaches a total voltage with an average voltage per cell equal to the

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

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

of

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

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

3.11.2
message

als
is mot restricted by the physical space within the household or similar use enyironment of fhe
appliance

Note 1 to entry: Determination of confinement to the physical space includes consideration of the network’s rahge
of communication, configuration, or construction.

For|the purposes of this standard, examples of public networks include but are(netlimited to:

—  PAN (personal area network);

—  LAN (local area network) connected devices which may or may.Agt.be connected to a gateway,
— PLC (power line communication);

— SRD (short range devices);

—  WAN (wide area network);

For|the purposes of this standard, examples of networks,which are not considered as being public networks include
but pre not limited to:

— NFC (near field communication);

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

— hardwired configurations constructed.ef physical media;

without connection to a public network:

3.11.4

remote communication
trapsmission of data between the appliance and an entity that can be initiated out of sight of
thg appliance, usingycommunication means such as radio wave modulation, sound wave
modulation or bus'systems

Note 1 to entryi~Examples of transmission of data includes but are not limited to remote monitoring, software
downloading ©r control parameter modifications.

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

3.14-5
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 otherwise specified, the tests are carried out in accordance with this clause.

51 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

5.2 The tests are carried out on a single appliance that shall withstand all the relevant tests.
However, the tests of Clauses 12, 20, 22 (except 22.10, 22.11 and2218) to 26, 28, 30 and| 31
maly be carried out on separate appliances. The test of 22.3 is catried out on a new appliangce.

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

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

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

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

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

The cumulative-stress resulting from successive tests on electronic circuits shall be avoided.
It may belnecessary to replace components or to use additional samples. The numben of
ad;Fitional samples shall be kept to a minimum by an evaluation of the relevant electropic

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 o 0 a ble witho he pol, thi beclayse
applies whether the setting can be altered by hand or with the ool. If the adjusting
ans is not accessible without the aid of a tool and if the setting is not intended to be-altefed
by the user, this subclause does not apply.

NOTE Adequate sealing is regarded as preventing alteration of the setting by the user.

Fof 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.

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

If the temperature attained by any part is limited by a.temperature sensitive device of is
influenced by the temperature at which a change of state‘occurs, for example when water baqils,

bliances 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 fhe

Appliances having more than one rated voltage are tested on the basis of the mjost
lavourable voltage-

Fof motor-operated appliances, and combined appliances, marked with a rated voltgge
range, whenditis specified that the supply voltage is equal to the rated voltage multiplied bly a
factor, the ‘appliance is supplied at

— |the‘upper limit of the rated voltage range multiplied by this factor, if greater 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.

5.84 For appliances marKed wiih a rated voltage range and rated power input
cofresponding to the mean of the rated voltage range, when it is specified that the powerinput
is ¢qual to rated power input multiplied by a factor, the appliance is operated at:

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

WHhen a factor is not specified, the power input corresponds to the ‘power input at the miost
unfavourable voltage within the rated voltage range.

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

510 The tests are carried out on the appliance as supplied. However, an appliafnce
constructed as a single appliance but supplied in~xa number of units is tested after assembly in
acgordance with the instructions provided with\the appliance.

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

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

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

— |end-of-dischargé voltage;

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

If ¢ells /ntended for use WIth the app//ance use meta/ /on chemlstry, the manufacturer or

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

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

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

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

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

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

Baftery-operated applianeces having a functional earth connection or a supply connection are
tested in accordance with'the relevant clauses of the main part of this standard and normative
Anhex B.

NOTE A supply eonnection can include a mains connection.

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

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, ISO 2768-1 is
applicable.

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

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

5.101 Except for Clause 10 and 20.102, the conditions of normal operation may be simulafed
by Joading the appliance by means of a dynamometer or by blocking-the outlet and maintainjng
the head of water at a constant level.

6 | Classification

6.1 Appliances shall be of one of the following-€lasses with respect to protection against
elejctric shock:

class I, class Il, class Ill.

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

Compliance is checked by inspection and by the relevant tests.

6.2 Appliances shallthave the appropriate degree of protection against harmful ingresg of
water.

Compliance is‘checked by inspection and by the relevant tests.

NOTE The-degrees of protection against harmful ingress of water are given in IEC 60529:1989 inclu
IEC|60529:i1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

ng

Food waste disposers shall be at least IPX1.

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

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

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

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 purposeg of
redharging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also
be|marked with symbol IEC 60417-6181 (2016-01) and the modelor type reference of the
detachable power supply part or with the substance of the following:

Use only with <model or type reference> supply unit

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

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

Compliance is checked by inspection.

7.2 Stationary appliances foromultiple supply shall be marked with the substance of the
following:

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

This warning shall beyplaced in the vicinity of the terminal cover.
Compliance iss«checked by inspection.

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

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

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


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 -33 -

Compliance is checked by inspection.

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

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

Conpliance is checked by inspection.

7.9 For appliances marked with more than one rated voltage or with one of |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 valtage range does
nof exceed 10 % of the arithmetic mean value of the range, the marking for rated power input
or fated current may be related to the arithmetic mean value of the range

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

Conpliance is checked by inspection.

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

o [symbol IEC 60417-5031 direct current
(2002-10)]
~~ [symbol IEC 60417-5032 alternating current
(2002-10)]
3~ [symbol IEC 60417-5032-1 three-phase alternating current
(2002-10)]
3N N~ [symbol |EC 60417-5032-2 three-phase alternating current with neutrgl
(2002-10)]

(2002-10)]

fuse-link

NO®TE 1~ [he current rating of the fuse link can be indicated in association with this symbol.

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

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

(2011-07)]

:|: [symbol IEC 60417-5018 functional earthing

[symbol IEC 60417-5172 class Il equipment
(2003-02)]
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_@' [symbol IEC 60417-5012 Lamp

A (2002-10)]

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

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

‘(o004 o4\

(ZO0U5=U )]

<1

Th

Th
the

Un
SYS

Ad

[symbol IEC 60417-5021 Equipotentiality
(2002-10)]
[symbol IEC 60417-5036 dangerous voltage
6 (2002-10)]

[symbol IEC 60417-5180 Class Ill appliance

[11 (2003-02)]
[symbol IEC 60417-6181 detachable power supply part

L 1+C (2016-01)]

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

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

tem.

Jitional symbols aretallowed provided that they do not give rise to misunderstanding.

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

Co

7.7

mpliance is-checked by inspection.

m Ul

Appliances to be connected to more than two supply conductors and appliances
ltiple supply shall have a connection diagram fixed to them, unless the correct mode

ts of physical quantities and-their symbols shall be those of the international standardiz

of

ed

for
of

cor

b I}
MNICGUuUIT 15 UUVIUUS.

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

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

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

Compliance is checked by inspection.

7.8
be

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

indicated as follows:
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terminals intended exclusively for the neutral conductor shall be indicated by the letter N;

protective earthing terminals shall be indicated by symbol IEC 60417-5019 (2006-08);
functional earthing terminals shall be indicated by symbol IEC 60417-5018 (2011-07).

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

be

Co

7.

opérated shall be marked or placed so as to indicate clearly which part of the appliance-ihey

Co

71
of
reg

If f
the

Th
wit

position. The figure 0 may be used on a digital\programming keyboard.

Co

7.1
wit

NO

Co

7.1

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

NO

removed when conductors are being connected.

mpliance is checked by inspection.

trol. Indications used for this purpose shall, wherever practicable, be comprehensi
hout a knowledge of languages or national standards.

mpliance is checked by inspection.

0 The different positions of switches on stationary appliances and(the different positig
controls on all appliances shall be indicated by figures, letters or _other visual means. T|
uirement also applies to switches which are part of a control.

gures are used for indicating the different positions, the off position shall be indicated

e figure 0 shall not be used for any other indication unless it is positioned and associa
h other numbers so that it does not give risedo confusion with the indication of the

mpliance is checked by inspection.

1 Controls intended to be adjusted during installation or in normal use shall be provig
h an indication for the direction-of adjustment.

E An indication of + and — is’'censidered to be sufficient.

mpliance is checked by inspection.

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

en

ns
his

by

figure 0 and the position for a higher value, such as output, input, speed or cooling effgct,
shall be indicated by a higher figure.

ted
off

ed

2 Instructions-shall be provided in hard copy form with the appliance so that the appliafce
camn be used safely:

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

giv

en.

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
their safety.

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

for
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The instructions shall state the substance of the following:

— do not use this appliance to dispose of hard materials such as glass and metal;

— switch off or unplug the appliance before attempting to free a jammed rotor with an
implement.

If a minimum water flow rate is necessary for the operation of the appliance, this information
shall be stated.

The instructions for appliances having a part of class Ill construction supplied from a
defachable power supply part shall state € power
supply unit provided with the appliance.

The instructions for class lll appliances shall state that it must only be supplied at-safety ex{ra-
low voltage corresponding to the marking on the appliance. This instruction is (ot necessary
for| battery-operated appliances if the battery is a primary battery or secondary battery
charged outside of the appliance.

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

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

This appliance incorporates an earth connection for functional purposes.

For appliances intended to be connected to a supply fer the purposes of recharging the battery,
the instructions shall state the substance of the fellowing:

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

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

WARNING: Only use thesupply unit provided with this appliance.

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

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

Compliance-is checked by inspection.

7123 If it is necessary to take precautions during installation of the appliance, appropripte
details shall be given.

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

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

The instructions shall state that the appliance must be installed so that reset buttons and
reversing switches are readily accessible.

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

Compliance is checked by inspection.

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

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

7.12.4 The instructions for 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 surroundjng
structure;

— |minimum dimensions of ventilating openings and their‘correct arrangement;

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

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

Compliance is checked by inspection.

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

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

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

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

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

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

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

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

Compliance is checked by inspection.
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7.12.7 The instructions for fixed appliances shall state how the appliance is to be fixed-to
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2.6 If a non-self-resetting thermal cut-out is required in order to comply with this
standard, then the instructions for appliances incorporating a non-self-resetting thermal cut-
out that is reset by disconnection of the supply mains shall contain the substance of the

owing:

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.

mpliance is checked by inspection.

port. The method of fixing stated is not to depend on the use of adhesives sincethey

nof considered to be a reliable fixing means.

Co

71

Th
stal

mpliance is checked by inspection.

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

the maximum inlet water pressure, in pascals;

of the appliance.

te that the new hose-sets supplied with the applianiee are to be used and that old hose-s

should not be reused.

Co

7.1
be

appliance. Alternatively, these instructions may be supplied with the appliance separately fr

mpliance is checked by inspection.

in hard copy form and shall appeartogether before any other instructions supplied with

any functional use booklet. They miay follow the description of the appliance that identifies pa

or

In addition, instructions shall also be available in an alternative format such as on a website

on

Co

7.1
lan

Co

7.1

ollow the drawings/sketches_.common to the languages of the instructions.

request from the user in a format such as a DVD.
mpliance is checked by inspection.

3 Instrpuctions and other text required by this standard shall be written in an offi
guage-of-the country in which the appliance is to be sold.

mpliance is checked by inspection.

ts

the minimum inlet water pressure, in pascals, if this is negessary for the correct operatjon

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

ets

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

the
om
ts,

or

cial

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

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

3,5 mm for appliances normally used on the floor;
2,0 mm for portable appliances with a printable surface of less than 10 cm?2; and
3,0 mm for other appliances.

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

Oth

er typefaces might differ in the pt value.
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Uppercase letter of the text explaining the signal word shall be no smaller than 1,6 mm, with
other letters according to the font size of the uppercase letter.

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

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

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
pelroleum 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 eakily
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.

Malrkings on the appliance shall be clearly discernible fram‘the outside of the appliance byt if
neg¢essary after removal of a cover. For portable appliances, it shall be possible to removeg or
opén this cover without the aid of a tool.

For stationary appliances, at least the name>or trademark or identification mark of the
malnufacturer or responsible vendor and the model or type reference shall be visible when the
appliance is installed as in normal use. These markings may be beneath a detachable coer.
Other markings may be beneath a cover-only if they are near to the terminals. For fixed
appliances, this requirement applies after the appliance has been installed according to the
insfructions provided with the appliance.

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

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

The type reference of the detachable power supply part shall be placed next to sympol
IEC 604176181 (2016-01).

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

Compliance is checked by inspection.

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

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

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

8 Protection against access to live parts

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

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

8.1-1 The requirement of 8.1 applies for all positions of the appliance when it is operated| as
in mormal use, and after the removal of detachable parts, unless otherwise specified.

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

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

During the tests with test probe 18, the appliance shall be fully assembled as in normal dse
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 ghall not be possible to tolch live parts or live parts protected only by lacquer, enamel,
ordinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with the probe.

8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding 1 N through openings
in ¢lass 0 appliances, class Il appliances and class Il constructions, except for those giving
acgess to lamp caps and live parts in socket-outlets.

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

The“test probe is also applied through openings in earthed metal enclosures having a npn-
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 I, 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.
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If a single switching action is obtained by a switching device, the switching device shall provide
full disconnection and the clearances for full disconnection specified in 20.3.3 of
IEC 61058-1:2016 shall be obtained from Table 12 of IEC 610568-1:2016 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 for AC, the peak value of the voltage does not exceed 42,4 V;

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

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

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

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

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

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

Voltages and currents are measured between the relevant parts and each pole of the supply
souwrce. Discharges are measured immediately after the interruption of the supply. The quantity
of electricity and energy in_the discharge is measured using a resistor having a nominal npn-
inductive resistance ofi2 000 Q.

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

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

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.

Cofnpliance is checked by inspection and by applying the test probes specified in 8.1, 1 in
acgordance with the conditions specified in 8.1.1.

9 | Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10| Power input and current

10J1 If an appliance is marked with rated power input, the power input at normal operatjing
temperature shall not deviate from the rated power input by more than the deviation shown in
Table 1.

Table 1 — Power input\deviation

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

The deviation for motor-operated appliances applies for combined appliances if the power
inplut of'the motors is more than 50 % of the rated power input. The permissible deviations

apply.for both limits of the range for appliances marked with a rated voltage range havjng
IimT (fferi I 10.% of 4 it : | ‘ 1

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

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

The representative period is between the fifth second and the fifteenthysecond of operation

10J2 If an appliance is marked with rated current, the current.at'normal operating temperatlre
shall not deviate from the rated current by more than the deyiation shown in Table 2.

Table 2 — Current deviation

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

The deviation/for motor-operated appliances applies for combined appliances if the current
of {he motors'is more than 50 % of the rated current. The permissible deviations apply for bpth
limjts of-the range for appliances marked with a rated voltage range having limits differing| by
mofre(than 10 % of the arithmetic mean value of the range.

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

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

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

If the current varies throughout the operating cycle and its maximum value exceeds twice its
arithmetic mean value occurring during a representative period, then the current is the maximum
value of the current that is exceeded for more than 10 % of the representative period if this
value is greater than the arithmetic mean value. Otherwise the current is taken as the arithmetic
mean value.
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NOTE Guidance on the measurement of current 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 current s 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
— [operateatrated-voltage

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

The representative period is between the fifth second and the fifteenth second‘of-operation

11| Heating
11J1 Appliances and their surroundings shall not attain excessivetemperatures in normal use.

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

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

Appliances with pins for insertion into socket-outlets are plugged into an appropriate wgall-
maunted socket-outlet.

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

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

— |appliances normally placed on a floor or table in use are placed on the floor as near to the
walls as possible;

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

— |appliances.normally fixed to a ceiling are fixed to the ceiling as near to the walls as is likely
to occur,<taking into account in the instructions.

Other motor-operated appliances are positioned as follows:

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

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

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.

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

The temperature rise of electrical insulation, other than that of windings, is determined on fhe
sufface of the insulation at places where failure could cause:
— |a short circuit;

— |contact between live parts and accessible metal parts;
— |bridging of insulation;

— |a reduction of clearances or creepage distances belowdhe values specified in Clause P9.

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

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

=.

The temperature rise of a winding is-calculated from the formula:
At= B2 (k+ty) = (tp~ ty)
1

where

At |is the temperature rise of the winding;

R4|is the resistance at the beginning of the test;
R,|is the resistance at the end of the test;

k |isequal to

o D28 for alyyminiiin wwindin~ao apnd
ZZOo—Tor—ararriratr iyttt go—art

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

gminign wwindinac with op Aliiminiiing ~anf nt
TOTTTT TG VIO TGO veiti ot atotr ol GOTit

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

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

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

NOTE 2 The resistance of windings at the end of the test can be determined by taking resistance measurements
as soon as possible after switching off and then at short intervals so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching off.
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Where the external accessible surfaces are suitably flat and access permits, then the test
probe of Figure 101 is used to measure the temperature rises of external accessible surfaces
specified in Table 101. The probe is applied with a force of 4 N + 1 N to the surface in such a
way that the best possible contact between the probe and the surface is ensured. The

me

asurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or similar device. Any measuring
instrument giving the same results as the probe may be used.

11.4 Heating appliances are operated under normal operation and at 1,15 times rated
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5 Motor-operated appliances are operated under normal operation and supplied w
most unfavourable voltage between 0,94 times and 1,06 times the rated voltage:

6 Combined appliances are operated under normal operation and supplied with the m
avourable voltage between 0,94 times and 1,06 times the rated voltage.

7 Appliances of the continuous-feed type are operated for 4 min:

bliances of the batch-feed type are operated for two periods“of 2 min with a rest periog
s during which they are switched off.

bliance outlets accessible to the user and socket-outlets accessible to the user are loaq
h a resistive load that gives the marked outlet load:

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

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

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

[E The duration of the test-can consist of more than one cycle of operation.

8 During the test, the temperature rises are monitored continuously and shall not excq
values shown.in Table 3 and Table 101.

he temperature rise of the motor winding exceeds the value specified in Table 3 or if there
Ubt, with regard to the temperature classification of the insulation of the motor, the tests
niative Annex C are carried out.
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Protective devices shall not operate and sealing compound shall not flow out. However,
components in protective electronic circuits are allowed to operate provided they are tested

for

the number of cycles of operation specified in 24.1.4.

Table 3 — Maximum normal temperature rises

Part Temperature rise

K

Windings 2@, if the winding insulation according to IEC 60085 is:
— class 105 (A) 75 (65)
— class 120 (E) 90 (80)
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Part Temperature rise

K

— class 130 (B) 95 (85)

— class 155 (F) 115

— class 180 (H) 140

— class 200 (N) 160

— class 220 (R) 180

— class 250 210

Pins_af. ;)'n'nli,an‘p inlets:

— for very hot conditions 130

— for hot conditions 98

— for cold conditions 45

Pihs 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

tol|the user

Tdrminals, 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

Rd4bber, polychloroprene or polyvinyl chloride insulation of internal and. external wiring,

in¢luding supply cords:

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

— With temperature rating (T)1 where T exceeds 75 °C T-25

Cqrd sheaths used as supplementary insulation 35

Sllding contacts of cord reels 65

Pqints where the insulation of wires can comesiafo contact with parts of a terminal block or 50°

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

Ry4bber, other than synthetic, used for.gaskets or other parts, the deterioration of which

coluld affect safety:

— when used as supplementaryinsulation or as reinforced insulation 40

— In other cases 50

Lampholders with T-marKing'®

— B15 and B22 marked, T1 140

— B15 and B22 marked T2 185

— pther lamphelders T-25

Ldmpholders without T-marking 9

— El14/and B15 110

— B22, E26 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 (145)
* phenol-formaldehyde with mineral fillers 100 (240)
* melamine-formaldehyde 75 (140)
* urea-formaldehyde 65 (140)
— polyester with glass reinforcement 110

— $ilicone rubber 145

— polytetrafluoroethylene 265

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

supplementary insulation or reinforced insulation

— thermoplastic material f =

Wbod, in general 9 65
— Wooden supports, walls, ceiling and floor of the test corher‘and wooden cabinet:

* ptationary appliances liable to be operated continuously for long periods 60
* pther appliances 65

Ofter surface of capacitors: N

— Wwith marking of maximum operating tempé&rature (T): T-25

— Without marking of maximum operating-temperature:

* pmall ceramic capacitors for radio and television interference suppression 50
* papacitors complying with IEC_60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* pther capacitors 20

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

— of bare metal 48
— ¢f coated metal 59
— ¢f glasszand 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 normarl
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
_ afrubbhor aor of nlactin havying o thiclknace avenadin~ N A pans A0
f+i-bbor-or-of-plastic—havin g-a-thickn ding-0-4—aa
— ¢f wood 65
P3arts in contact with oil having a flash-point of t °C t-50.
NOTE 1 If other materials than those mentioned in the table are used, they are not to be subjected |to
tefnperatures 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 normallynexceeding 25 °C Hut
odcasionally reaching 35 °C. However, the temperature rise values specified are basedon/25 °C.
NOTE 3 The temperature of the terminals of switches is measured if the switchmis.tested in accordance wjth
ndrmative Annex H.
a2 | To allow for the fact that the average temperature of windings of universal.motors, relays, solenoids and similar
components is usually above the temperature at the points on the windings where thermocouples are placdd,
the figures without parentheses apply when the resistance methodiis used and those within parentheses apply
when thermocouples are used. For windings of vibrator coils and_AC motors, the figures without parentheskes
apply in both cases.
The temperature rise limit of windings in transformers andnductors mounted on printed circuit boards is eqyal
to the thermal class of the winding insulation reduced. by 25 K provided the largest dimension of the windihg
does not exceed 5 mm in cross section or length.
For motors constructed so that the circulation of air between the inside and the outside of the case is preventpd
but which are not necessarily sufficiently enclosed to be considered airtight, the temperature rise limits mpy
be increased by 5 K.
For hermetically sealed motors, the température rise limit may be increased by 8 K.
b | T means the maximum ambient temperature in which the component or its switch head can operate.
The ambient is the temperature-of the air at the hottest point at a distance of 5 mm from the surface of the
component concerned. However; if a thermostat or a temperature limiter is mounted on a heat-conductihg
part, the declared temperaturé limit of the mounting surface (Ts) is also applicable. Therefore, the temperature
rise of the mounting surfdace has to be measured.
The temperature rise limit does not apply to switches or controls tested in accordance with the conditiops
occurring in the appliance.
¢ | This limit may be‘exceeded if the instruction specified in 7.12.3 is supplied.
d | Locations~for measuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 includihg
IEC 60598-1:2014/AMD1:2017.
¢ | Thewvalues in parentheses apply to locations where the part is fixed to a hot surface.
f | Thére 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.

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

finishes.

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

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

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.



https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

- 50 - IEC 60335-2-16:2022 EXV © |IEC 2022

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.

Table 101 — Maximum temperature rises
for specified external accessible surfaces under normal operating conditions

Surface Temperature rise of external accessible surfaces
K
Bafe metal 42
Coated metal @ 49
Glgss and ceramic 56
Plgstic and plastic coating > 0,4 mm o ¢ 67

NQTE The temperature rise limits of knobs, grips, keyboards, keypads and simitar parts are specified in Tablg 3.

@ | Metal is considered coated when a coating having a minimum thickness of 90 um made of enamel or non-

substantially plastic coating is used.

The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less tHan
0,17 mm.

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

12| Charging of metal-ion batteries

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

Conpliance is checked uysing a battery that has been fully discharged, by charging the
battery, with the charging-system indicated in the instructions, at an ambient temperaturg of
20|°C % 5 °C, irrespective of the minimum and maximum ambient temperatures for charging fhe
battery specified in(the instructions.

If the manufacturer’s specified.:

— |minimum’ ambient temperature for charging the battery is less than 10 °C, the tesl is
repeated at the specified minimum ambient temperature G2 °C;

_ mavimium amhiant tamnaratiura for charaina thao hatiorvy ic araataor
HetHHR-EHH—aHAH e EOAPEaHtH-6—o+—6Ha+-§Hig—tHe—obato Ot

han /IO °C

¥y To—groatoT— oot 0

the—test is

repeated at the specified maximum ambient temperature fg °C.

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

In the case of parallel configurations, analysis may be used to avoid measuring the individual
branch currents. The result shall not exceed the specified operating region for charging (e.g.
limits of voltage and current dependent on the temperature).

NOTE 1 The following are example results of such analysis:

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

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

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

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

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 (T ).

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

= |(Teen=
for charging;
= | Teen = Tmeas = (Tambtest) = Tamb(min))> for the minimum recommended ambient temperatpire

for charging.

Tmeas * (Tamb(max) = Tamb(test))> for the maximum recommended ambienttemperatlire

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

where

U is the cell surface temperature measured during the test;

Teen is the cell surface temperature specified by the cell manufacturer;

T amb(max) is the maximum ambient,_ temperature for charging specified by fhe
manufacturer;

T amb(min) is the minimum ambient temperature for charging specified by fhe
manufacturer;

T amb(test) is the ambient temperature of the test room during the test.

Fof batteries where the cells-are configured in series, the test is repeated with the charge in
on¢ battery deliberately imbalanced. The imbalance is introduced into a battery that is fylly
digcharged by charging-oné cell to approximately 50 % of being fully charged.

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

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

Use of a lower imbalance may also be demonstrated through evaluation of those designs that
employ circuitry intended for maintaining balance between cells in the battery. Batteries with
a small number of cells in series may be shown to exhibit limited imbalance in practice, if
charging ceases with the battery prepared with a smaller initial imbalance.

13 Leakage current and electric strength at operating temperature

13.1 At operating temperature, the leakage current of the appliance shall not be excessive
and its electric strength shall be adequate.

Compliance is checked by the tests of 13.2 and 13.3.
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The appliance is operated under normal operation for the duration specified in 11.7.
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 fhe
testts.

13J2 The leakage current is measured by means of the circuit described in Figure 4| of
IEG 60990:2016. For class 0l appliances and class | appliances, except(parts of class Il
construction, C may be replaced by a low impedance ammeter responding to the rated
fregquency of the appliance.

The leakage current is measured between any pole of the supply.@nd:
— |accessible metal parts intended to be connected to protective earth, for class | applian¢es
and class 0l appliances;

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

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

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

— |if they are class Il appliahAces or parts of class Il construction, Figure 1;
— |if they are neither classl appliances nor parts of class Il construction, Figure 2.

The leakage currentissmeasured with the selector switch in each of the positions a and b.

Fof three-phase\with neutral (3N~) connected appliances, the measuring circuit is shown in fhe
following figures:

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

— |if\they are neither class Il appliances nor parts of class Il construction, Figure 4.

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

After the appliance has been operated for a duration as specified in 11.7, the leakage current
shall not exceed the following values:

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

— for class 0 and class Ill appliances 0,7 mA peak

— for class 0l appliances 0,5 mA
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for portable class | appliances 0,75 mA
for stationary class | motor-operated appliances 3,5 mA

for stationary class I heating appliances 0,75 mA or 0,75 mA per kW rated
power input of the appliance with a

maximum of 5 mA, whichever
higher

is

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
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lealkage current is measured immediately before the control opens the circuit:
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he appliance incorporates capacitors and is provided with a single-pole switch;
asurements are repeated with the switch in the off position.

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

[E The test with the switch in the off position is carried out to verify that capacitors.connected behind a sin
switch do not cause an excessive leakage current.

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

[ 61180.
b high-voltage source used for the test is to be capable of supplying a short circuit curren

fage. The overload release of the cireuit is not to be operated by any current below
ping current I.. The values of I and fyare given in Table 5 for various high-voltage sourc

b fest voltage is applied betweén live parts and accessible parts, non-metallic parts be

rts and accessible parts;’the voltage is applied across the basic insulation and
bplementary insulation,

ring the test, care,~shall be taken to avoid overstressing the components of electro
cuits.

b values.of.the test voltages are specified in Table 4.
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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 W
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ween the output terminals after the outputyoltage has been adjusted to the appropriate fest
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ered with metal foil. For class Il constructions having intermediate metal between ljve
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Table 102 — Voltage for electric strength test

Test voltage
%2
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250 V
Basic insulation 500 1 000 1 000 1,2U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Re nl’ulor:u' l'uaul'au.un 2 GGG 3 vuv 4,4 U L4 ‘l“UU

a

For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The 14
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 worki
voltage > 150 V <250 V.

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

Table 103 — Characteristics of high-voltage sources

Test voltage Minimum current
mA
vV I I
<4000 200 100
> 4000 and < 10 000 &g 2
40 20

> 10 000 and < 20 0Q0

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

Transient overvoltages

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

mpliancéis checked by subjecting each clearance having a value less than those specifijed

[able<#6-t0 an impulse voltage test.

b impulse test voltage has a no-load wave shape corresponding to the 1,2/50 us stand.

rd

impulse specified in IEC 61180. The impulse test voltage is applied three times for each polarity
with intervals of at least 1 s.

The impulse test voltage is specified in Table 6 for rated impulse voltages given in Table 15.
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Table 104 — Impulse test voltage

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1 500 1750
2 500 "_) {)2/1
4 000 4920
6 000 7 380
8 000 9 840
10 000 12 300
@ The impulse test voltages have been calculated using correction factors' for
testing at locations situated at sea level. It is considered that they are appropriate
for any location between sea level and 500 m. If tests are carried out at other
locations, other correction factors shall be 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 fthe
appliance complies with Clause 19 when the clearance isishort-circuited.

15| Moisture resistance

15]1 The enclosure of the appliance shall provide the degree of protection against moisture in
acgordance with the classification of the appliance.

Compliance is checked as specified ind5.1.1 taking into account 15.1.2, the appliance not bejng
connected to the supply mains.

The appliance shall then withStand the electric strength test of 16.3 and, after carefully wipfng
thg external enclosure to femove any surplus water, an inspection shall show that there is|no
trage of water on insulation which could result in a reduction of clearances or creepgge
digtances below the values specified in Clause 29. For appliances and parts of appliances with
pinis for insertion jinto socket-outlets an inspection shall show that no water has entered fhe
englosure.

15]11.1 Appliances other than those classified IPX0 are subjected to the tests| of
IEC 6052921989 including IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013.

IPX3\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 connection
of an appliance to the water mains are subjected to the test specified for IPX7 appliances.
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15.1.2 Hand-held appliances are turned continuously through the most unfavourable
positions during the test.

Appliances with an automatic cord reel are tested to 15.1.1 with the supply cord unreeled and
coiled in close proximity to the appliance under test so that the minimum diameter of the coil is
30 cm. The coil is concentric and in a single layer positioned in such a way that the appliance
and the supply cord are subjected to water spray. After the test of 15.1.1 is completed, the
supply cord shall be reeled into the appliance at free speed. The supply cord shall not be
dried before reeling.

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

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

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

Appliances normally fixed to a wall are mounted as in normal use_in the centre of a wooden
board having dimensions which are 15cm + 5 cm in excess(of those of the orthogohal
prdjection of the appliance on the board. The wooden board jis placed at the centre of the
ostillating tube.

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

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

Fof IPX4 appliances, the horizontal .¢entre line of the appliance is aligned with the pivot axig of
the oscillating tube. However, for.@ppliances normally used on the floor or table, the movement
is §mited to two times 90° from_the vertical for a period of 5 min, the support being placed at
the level of the pivot axis of.the oscillating tube.

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

Appliances_normally fixed to a ceiling are mounted underneath a horizontal unperforafed
support thatis constructed to prevent water spraying onto its top surface. The pivot axis of fhe
ally
the

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

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. However, if the instructions state that a part has to be removed for user maintenance
and a tool is needed, this part is not removed.

15.2 Appliances shall be constructed so that obstruction of the outlet does not affect their
electrical insulation.
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Compliance is checked by the following test using a spillage solution comprising water
containing approximately 1 % NaCl and 0,6 % rinsing agent.

The outlet of the appliance is blocked and the sink filled with spillage solution to a depth of
200 mm, measured from the lowest point inside the sink. The appliance is supplied at rated
voltage and operated until a protective device operates or for 15 min, whichever is shorter.
The appliance is operated again after a rest period of 15 min.

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

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

e Plurafac ® LF 221" 15,0 % parts by mass
e Cumene sulfonate (40 % solution) 11,5 % parts by mass
e Citric acid (anhydrous) 3,0 % parts by mass

e Deionized water 70,5 % parts by mass

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

15J3 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 fthe
following conditions.

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

Caple entries, if any, are left_open. If knock-outs are provided, one of them is opengd.
Detachable parts are removed and subjected, if necessary, to the humidity test with the mjain
pait.

The humidity test is~carried out for 48 h in a humidity cabinet containing air with a relafive
humidity of (93 #3))%. The temperature of the air is maintained within 2 K of any convenient
value t between 20 °C and 30 °C. Before being placed in the humidity cabinet, the applianceg is

brdqught to a~temperature of t+g °C.

If it.js’,not possible to place the whole appliance in the humidity cabinet, parts containjng
el l.‘ll.ball l’lloul’at!‘ul' llla)’ AL;U tUOtUd OU,JGIG:UII)', l‘a!’\l‘lly I.IIL‘U GUUUUIII.‘ thU UUIIdI‘l‘I‘UIIO l‘l";at he

electrical insulation is subjected to within the appliance.

The appliance shall then withstand the tests of Clause 16 in the humidity cabinet or in the room
in which the appliance was brought to the prescribed temperature after reassembly of those
parts that may have been removed.

11 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of this product.
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16 Leakage current and electric strength

16.1 The leakage current of the appliance shall not be excessive and its electric strength shall
be adequate.

Compliance is checked by the tests of 16.2 and 16.3.

Protective impedance is disconnected from live parts before carrying out the tests.

Thetestsarecarriedout ontheapptfianceat roomtemperatureard ot connectedtothe—supply

majns.

16J2 An AC test voltage is applied between live parts and:

— |accessible metal parts intended to be connected to protective earth, for classl applian¢es
and class 0l appliances;

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

The test voltage is:
— | 1,06 times rated voltage, for single-phase appliances;

— | 1,06 times rated voltage, divided by \/5 for three=phase appliances.

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

The leakage current shall not exceed thesfélfowing values:

— |for class Il appliances and for patts 0,25 mA
of class Il construction

— |for class 0, class 0l and class lll appliances 0,5 mA

— |for portable class I appliances 0,75 mA

— |for stationary class | motor-operated appliances 3,56 mA

— |for stationary class | heating appliances 0,756 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
arq also doubled if:

— Hheappttancefhasnocontrototherthanathermalcut-otut—of
— all thermostats, temperature limiters and energy regulators do not have an off position;
or

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

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.

For measuring the leakage current, a low impedance ammeter capable of measuring the true
RMS value of current may be used.
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16.

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

Accessible parts of insulating material are covered with metal foil. Care is to be taken that the

me

tal foil is placed so that no flashover occurs at the edges of the insulation.

Table 105 — Test voltages

Test voltage
%2
Insulation .
Rated voltage ° Working voltage (U
SELV | <150V >150 V and <250 V ° >250'V
Balsic insulation © 500 1250 1250 1,2°U + 950
Supplementary insulation © = 1250 1750 1,2U + 1450
Rejnforced insulation - 2 500 3 000 2,4 U + 2 400

a

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

For appliances having a rated voltage <150 V, these test voltages applysto parts having a working voltagé€
150 V and <250 V.

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

A

est voltage is applied between accessible’metal parts and the supply cord which

wrapped with metal foil at the point where the supply cord is located in an inlet bushing 4§

wh
or
tor

ap|

Du

NO

NO
san
to b

bre, for appliances having a type X attachment, the supply cord is located in a cord gu
a cord anchorage with their clamping screws, if any, being tightened to two-thirds of

bliances and 1 750 V for class-l appliances.

ring 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
reinforced insulation in class Il constructions incorporating both reinforced insulat
and double.insulation.

[E 1 The characteristics of the high-voltage source used for the test are described in Table 5.

'E 2( When testing insulating coatings, the metal foil can be pressed against the insulation by means
Hbagd so that the pressure is approximately 5 kPa. The test can be limited to places where the insulation is li

is
nd
ard
the

ue specified in Table 14. The testvoltage is 1 250 V for class 0 appliances and class |

to
on

f a
ely

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

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

No

breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

17

Overload protection of transformers and associated circuits

Appliances incorporating circuits supplied from a transformer shall be constructed so that in the
event of short circuits which are likely to occur in normal use, excessive temperatures do not
occur in the transformer or in the circuits associated with the transformer.
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NOTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circuits
operating at safety extra-low voltage.

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

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

The-temperature—of-windings-shall not exceed-the values-specified-in-Table 8- However-these
g (ot Z

limfts do not apply to fail-safe transformers complying with Subclause 15.5 | of
IEG 61558-1:2017.

18| Endurance

This clause of Part 1 is not applicable.

19| Abnormal operation

191 Appliances shall be constructed so that as a result of(abnormal or careless operatipn,
thg risk of fire, mechanical damage impairing safety or protection against electric shocH is
obyiated as far as is practicable.

Elgctronic 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 dangerqus
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
Clguse 11 are subjected to the tests 0f419.4 and, when applicable, to the test of 19.5. Applian¢es
incprporating PTC heating elements are subjected to the test of 19.6.

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

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

Appliances incerporating contactors or relays are subjected to the test of 19.14.

Appliancestincorporating voltage selector switches are subjected to the test of 19.15.

Appliances having a mains connection and batteries that are replaceable are subjected to fhe
test of 19.76.

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

Unless otherwise specified, the tests are continued until a non-self-resetting thermal cut-out
operates or until steady conditions are established. If a heating element or an intentionally
weak part becomes permanently open-circuited, the relevant test is repeated on a second
sample. That same part on the second sample shall also become permanently open-circuited
in the second test, unless a non-self-resetting thermal cut-out operates or steady conditions
are established.
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NOTE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the appliance,
can be used to provide the necessary protection. The protective device in the fixed wiring does not provide the
necessary protection.

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

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

For combmed appl:ances the tests are carr/ed out with motors and heatmg elements

WH

me to each motor and heatmg element

en it is stated that a control is short-circuited, it may be rendered inoperative instead. If

at

fhe

control performs more than one function, only that aspect of the control under cohnsideration is

rer

Un
19,

19

but
req
wh

NO

19
to
op

NO
19

lim
Ift

19
tub
one

A
ele
col

dered inoperative. Other functions of the control may continue to operate normally.

ess otherwise specified, compliance with the tests of this clause is checked as describe
13.

2 Appliances with heating elements are tested under the conditions specified in Clause

with restricted heat dissipation. The supply voltage, determined prior to the test, is t
uired to provide a power input of 0,85 times rated power-.input under normal operat
en the power input has stabilized. This voltage is maintained throughout the test.

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

that required to provide a power input of 1,24 times rated power input under norr
pration when the power input has stabilized: This voltage is maintained throughout the te

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

4 The appliance is tested under the conditions specified in Clause 11. Any control f{
its the temperature during the«te'st of Clause 11 is short-circuited.

he appliance incorporateéssmore than one control, they are short-circuited in turn.

5 The test of 19.4%s repeated on class 0l appliances and class | appliances incorporaf
ular sheathed er'embedded heating elements. However, controls are not short-circuited
b end of the element is connected to the sheath of the heating element.

tontrol that operates during this test and the test of Clause 11 and that incorporates

hplies’with 19.13 with the electronic control rendered inoperative.

i/ in

11
hat
on

3 The test of 19.2 is repeated but with a supply. voltage, determined prior to the test, equal

nal
b St

hat

-
but

an

ctronic*circuit is not considered to be a protective electronic circuit if the appliance

This test is repeated with the polarity of the supply to the appliance reversed and with the other
end of the element connected to the sheath.

The test is not carried out on appliances:

intended to be permanently connected to fixed wiring;
where an all-pole disconnection occurs during the test of 19.4; or

used in a system with polarized plugs intended for connection to polarized socket outlets.

Appliances with a neutral are tested with the neutral connected to the sheath.

NOTE For embedded heating elements, the metal enclosure is considered to be the sheath.
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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
operated until steady conditions are re-established. The voltage is then increased in similar
steps until 1,5 times working voltage is reached, or until the PTC heating element ruptures,
whichever occurs first.

19.

7 The appliance is operated under stalled conditions by:

If g

Ap
op§
red
I1EQ

NO
res

Fo
vo
tim|
be

a protective electronic circuit as well as a.gcontrol that operates under the conditions

Cls

Other appliances are supplied at rated-voltage for a period:

NO

Du
in

Tocking the rotor of appliances for which the Tocked rotor torque 1s smaller than the fulllq
torque;

locking moving parts of other appliances.

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

bliances incorporating motors and having capacitors in the circuit of an atxiliary winding,

brated with the rotor locked, the capacitors being open-circuited one' at a time. The tes
eated with the capacitors short-circuited one at a time, unless theyvare of class S2 or S3
[ 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

[E 1 This test is carried out with the rotor locked since some motors ¢an start thus giving rise to inconsis
Its.

 each of the tests, appliances provided with a timer(or programmer are supplied at ra
tage for a period equal to the maximum period allewed by the timer or programmer. If

ore the maximum period under the conditions:of\Clause 11 is reached, it is considered to

use 11.

of 30 s for

o hand-held appliances;

e appliances that have to be kept switched on by hand or foot; and
e appliances thatare continuously loaded by hand.

of 5 min for othér appliances that are operated while attended;

until steady eonditions are established, for other appliances.

[E 2 Appliances that are tested for 5 min are indicated in the relevant part 2.

[able~8.

ad

are
{ is
of

ent

fed
fhe

er or programmer is an electronic type that operates to ensure compliance with the fiest

be
of

ring dtfie test, the temperature of the windings shall not exceed the relevant value specified

Mo

dification:

Appliances are operated without water for

30 s, for continuous-feed types;
5 min, for batch-feed types.


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 - 63 -

Table 106 — Maximum winding temperature

Temperature

°C

Type of appliance
Class Class Class | Class Class Class Class Class

(A) (E) (B) (F) (H) (N) (R)

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

Appliances operated until steady
cofpditions are established

— |ifimpedance protected 150 165 175 190 210 230 250 28D
— |if protected by a protective device
during the first hour, maximum 200 215 225 240 260 280 300 33D
value
after the first hour, maximum value 175 190 200 215 235 256 275 30p
after the first hour, arithmetic 150 165 175 190 210 230 250 28D
average

198 One phase of appliances incorporating multi-phase™ motors is disconnected. The
appliance is then operated under normal operation and‘supplied at rated voltage for fhe
pefiod specified in 19.7.

19)9 Not applicable.

19J10 Appliances incorporating series motors.are operated with the lowest possible load gnd
supplied at 1,3 times rated voltage for 1 min:

During the test, parts shall not be ejected from the appliance.

19{11 Electronic circuits are checked by evaluation of the fault conditions specified in 19.1{1.2
for|all circuits or parts of circuits, Unless they comply with the conditions specified in 19.11.

=

NOTE 1 In general, examination.of the appliance and its circuit diagram will reveal the fault conditions which hiave
to He simulated, so that testing-can be limited to those cases that can be expected to give the most unfavourgble
resilts.

Appliances incorpaorating an electronic circuit that relies upon a programmable component to
furiction corregctly-'are subjected to the test of 19.11.4.8, unless restarting at any point in the
ope¢rating cyele after interruption of operation due to a supply voltage dip will not result in a
hazard. The-test is carried out after removal of all batteries and other components intended to
madlintain ;the programmable component supply voltage during mains supply voltage dips,
interruptions and variations.

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

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

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniature fuse-link complying with IEC 60127, the test of 19.12 is carried out.

During and after each test, the temperature of windings shall not exceed the values specified
in Table 8. However, these limits do not apply to fail-safe transformers complying with
Subclause 15.5 of IEC 61558-1:2017. The appliance shall comply with the conditions specified
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in 19.13. Any current flowing through protective impedance shall not exceed the limits
specified in 8.1.4.

NOTE 3 Unless it is necessary to replace components after any of the tests, the electric strength test required 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;

ah aVal~YoVa¥aVa WaTaVa¥alWVa a a educe-clearances-orcreepage-distances A jve
parts and accessible metal parts below the values specified in Clause 29.

19J11.1 Fault conditions a) to g) specified in 19.11.2 are not applied to circuits or{party of
cir¢uits when both of the following conditions are met:

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

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

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

The appliance is supplied at rated voltage and a variable\fesistor, adjusted to its maximum
redistance, is connected between the point to be investigated and the opposite pole of fhe
supply source. The resistance is then decreased until the power consumed by the resigtor
redches a maximum. Points closest to the supply sodrce at which the maximum power delivered
to this resistor does not exceed 15 W at the end of& s are called low-power points. The parf of
the circuit farther from the supply source than-a-low-power point is considered to be a Ipw-
power circuit.

The measurements shall be made from.gnly one pole of the supply source, preferably the ane
that gives the fewest low-power points; The power consumed by the variable resistor shalllbe
melasured by a wattmeter.

WRhen determining the low-peweér points, it is recommended to start with points close to fhe
supply source.

19111.2 The following:fault conditions are considered and, if necessary, applied one at a time,
consequential faults-being taken into consideration:

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

b) |open<circuit at the terminals of any component;
c) |short circuit of capacitors, unless they comply with |EC 60384-14:2013 including

IEC 60294 44:-20412/AMD4:-2014-
T OO U0 T U T/ DT U T O

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

e) failure of triacs in the diode mode;

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

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

NOTE 1 This mode can be simulated by disconnecting the electronic power switching device gate (base) terminal
and connecting an external adjustable power supply between the gate (base) terminal and the source (emitter)
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terminal of the electronic power switching device. The power supply is then varied so as to achieve a current that
will not damage the electronic power switching device but will give the most onerous conditions of test.

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

Fault condition f) is applied to encapsulated and similar components if the circuit cannot 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

L bl IO LoN77230Q 4
compry—wHnT-C 007501

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

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

Fof simulation of the fault conditions, the appliance is operated under’'the conditions specified
in Clause 11 but supplied at rated voltage.

WHhen any of the fault conditions are simulated, the durationof the test is:

— |as specified in 11.7 but only for one operatings cycle and only if the fault cannot|be
recognized by the user, for example, a change i temperature;

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

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

In gach case, the test is ended if a ‘néh-self-resetting interruption of the supply occurs within
thg appliance.

19J]11.3 If the appliance incefporates a protective electronic circuit that operates to ensure
compliance with Clause 19, the appliance is tested as follows:

A fault as indicated-in~a) to g) of 19.11.2 shall be incorporated in the protective electropic
circuit either befarethe appliance is started or at any point in time after the appliance is starfed
so [that the mostiunfavourable conditions of the test are applied.

If the appliance is able to operate after the fault in the protective electronic circuit is
incprpaorated, then the appliance is further tested as follows.

Fol=apptrarces for contimoous operation the appiiance is operated urrtit-steady cormditions—are
reached. Then the relevant test of Clause 19 is repeated.

Other appliances are operated for one cycle of operation. Then the relevant test of Clause 19
is repeated.

Compliance is checked as specified in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 to
19.11.4.7. The tests are carried out with the appliance supplied at rated voltage, the device
being set in the off position or in the stand-by mode.
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Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1
to 19.11.4.7. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2, 19.6 and 19.11.3. However, the tests for
electromagnetic phenomena are not applied to protective electronic circuits that operate
during the test of 19.7 in appliances that are used while attended.

The tests are carried out with surge protective devices disconnected, unless they incorporate
spark gaps.

If the appliance has several modes of operation, the tests are carried out with the appliance
ope¢rating in each mode, if necessary.

NOTE Appliances incorporating electronic controls complying with the IEC 60730 series of standardssare |not
exempt from the tests.

19]11.4.1 The appliance is subjected to electrostatic discharges in accordance With
IEC 61000-4-2, test level 4 being applicable. Ten discharges having a positive, polarity and fen
discharges having a negative polarity are applied at each preselected point.

19]11.4.2 The appliance is subjected to radiated fields in accordancéeywith IEC 61000-4-3.

The frequency ranges tested shall be:

— |80 MHz to 1 000 MHz, test level 3;
— |1,4 GHz to 2,0 GHz, test level 3;
— |2,0 GHz to 2,7 GHz, test level 2.

The dwell time for each frequency is to be sufficient to observe a possible malfunction of fhe
prdtective electronic circuit.

19]11.4.3 The appliance is subjected to fast transient bursts in accordance With
IEG 61000-4-4. Test level 3 with a repetition rate of 5 kHz is applicable for signal and confrol
lings. Test level 4 with a repetition rate of 5 kHz is applicable for the power supply lines. The
bursts are applied for 2 min with*a-positive polarity and for 2 min with a negative polarity.

19{11.4.4 The power supply terminals of the appliance are subjected to voltage surgeg in
acgordance with IEC 61000-4-5, five positive impulses and five negative impulses being applied
at the selected points:\An open circuit test voltage of 2 kV is applicable for the line-to-line
couwpling mode, a géenerator having a source impedance of 2 2 being used. An open circuit fest
volfage of 4 kV is“applicable for the line-to-earth coupling mode, a generator having a soufce
impedance of12 Q being used.

Earthed-heating elements in class I appliances are disconnected during this test.

can

be needed

For appliances having surge arresters incorporating spark gaps, the test is repeated at a level
that is 95 % of the flashover voltage.

19.11.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-4-6,
test level 3 being applicable. During the test, all frequencies between 0,15 MHz to 80 MHz are
covered.

The dwell time for each frequency is to be sufficient to observe a possible malfunction of the
protective electronic circuit.
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19.11.4.6 For appliances having a rated current not exceeding 16 A, the appliance is
subjected to the class 3 voltage dips and interruptions in accordance with IEC 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 IEC 61000-4-34:2005 including
IEC 61000-4-34:2005/AMD1:2009. The values specified in Table 1 and Table 2 of
IEC 61000-4-34:2005 including IEC 61000-4-34:2005/AMD1:2009 are applied at zero crossing
of the supply voltage.

19{11.4.7 The appliance is subjected to mains signals in accordance\ “With
IEC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 and IEC 61000-4<13:2002/
AMD2:2015, Table 11 with test level class 2 using the frequency steps according té|Table 10.

19111.4.8 The appliance is supplied at rated voltage and operated under normal operatipn.
After approximately 60 s, the power supply voltage is reduced to a level such.that the appliance
ceases to respond to user inputs or parts controlled by the programmable)component cease to
op}rate, whichever occurs first. This value of supply voltage is recorded. The appliancg is
supplied at rated voltage and operated under normal operation. Fhe’ voltage is then redu¢ed
to B value of approximately 10 % less than the recorded voltage.)1t 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
cygle at which the voltage decrease occurred or a manual operation shall be required to restart
it.

19112 If safety of the appliance depends upon‘the operation of a miniature fuse-link complyjng
with IEC 60127 during any of the fault conditions specified in 19.11.2, the test is repeated put
with the miniature fuse-link replaced by an-ammeter. If the current measured:

— |does not exceed 2,1 times the curréent rating of the fuse-link, the circuit is not considered to
be adequately protected and.the test is carried out with the fuse-link short-circuited;

— |is at least 2,75 times the-current rating of the fuse-link, the circuit is considered to|be
adequately protected;

— |is between 2,1 times and 2,75 times the current rating of the fuse-link, the fuse link is short-
circuited and the_test is carried out

o for the relévant period or for 30 min, whichever is the shorter, for quick acting fuse-links;

o for therelevant period or for 2 min, whichever is the shorter, for time lag fuse-links.

In pase of'doubt, the maximum resistance of the fuse-link shall be taken into account when
delermining the current.

NOTE T Tne verification whether the TUSe-1nK acts as a protective device IS based on tne 1using characteristics
specified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuse-
link.

NOTE 2 Other fuses are considered to be intentionally weak parts in accordance with 19.1.

19.13 During the tests, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9.

After the tests, and when the appliance has cooled to approximately room temperature,
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 107 — 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

St
m

pplementary insulation and reinforced insulation other than thermoplastic 1,5 times the relevant valu
hterials ° specified in Table(3

A0

a

b

For motor-operated appliances, these temperature rises are not determined.

There is no specific limit for supplementary insulation and reinforced insulation of thermoplastic materi
However, the temperature rise has to be determined so that the test of 30.1 can be carried out.

WH
not
the

Th

Fo
apf

out.

Aft
fun

however, being twice the working voltage.

Th

protective electronic circuits if.the appliance is still operable.

en the insulation, other than that of class Ill appliances or class Ill constructions that
contain live parts, has cooled down to approximately room temperature, it shall withste
electric strength test of 16.3, the test voltage, however, being as specified in Table 4.

b humidity treatment of 15.3 is not applied before this electric strength test.

- appliances which are immersed in or filled with €onhducting liquid in normal use,
bliance is immersed in or filled with water for 24 h-béfore the electric strength test is carrn

er the operation or interruption of a control,"clearances and creepage distances across
ctional insulation shall withstand the'electric strength test of 16.3, the test volta

p appliance shall not undergo a-dangerous malfunction, and there shall be no failure

tage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased
re than 3 V or 10 % ef its no-load output voltage in normal use, whichever is higher, wit
ximum of 42,4 V(for DC and a peak value of 42,4 V for AC.

bliances tested with an electronic switch in the off position, or in the stand-by mode, sh

not become operational; or
if they become operational, not result in a dangerous malfunction during or after the te|

do
nd

the

jed

fhe
ge,

of

ring and after the tests,\the no-load output voltage of an accessible safety extra-low

by
h a

sts

0f\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

If

normal use and that does not otherwise operate in normal use is not short-circuited.

ore than one relay or contactor operates in Clause 11, each such relay or contactor is short-

cir

If t
op¢

19
low

19

buited in turn.

he appliance has several modes of operation, the tests are carried out with the, appliance
brating in each mode, if necessary.

15 For appliances incorporating a mains voltage selector switch, this switch is set to fhe
est rated voltage position and the highest value of rated voltage is applied.

16 Appliances having mains connection and batteries that are replaceable by the user are

supplied at rated voltage and operated under normal operation but with the batterjes

rer

NO

19

charging system and battery are checked by thefollowing tests.

Th
the
ret

elapsed, whichever is longer.

a)

b)

noved or in any position allowed by the construction.

[E The intent is to determine that safe operation does not depend.upon the presence of a battery voltage.

17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry, the

p battery system is operated as specified inithe appliance manufacturer’s instructions unfer
abnormal conditions listed below in a) to,d). Each test is conducted until the test sample
irns to room temperature, for at least 7 h or until twice the normal charge period has

the state of the battery is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance| is
introduced into a battery that has been fully discharged by charging one cell to fthe
percentage of being fully charged applied during the test of Clause 12;

— a single cell or parallel only configuration battery shall be fully discharged.

If the test of Clatse 12 is conducted with an imbalance of less than 50 % due to the functjon
of circuitry intended for maintaining balance between cells in the battery and if a single
fault of anyseomponent within that circuitry is shown to result in the loss of that functipn,
then a sefies configured battery shall be fully charged with a deliberate imbalance. The
imbalance is infroduced into a battery that has been fully discharged by charging one ¢ell
to,approximately 50 % of being fully charged.

For a battery with a series confiquration, all cells are at approximately 50 % of being fylly

d)

No

charged, except for one which is shorted. The battery is then fully charged.

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.

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

201 Appliances, other than fixed appliances and hand-held appliances, intended to|be
use¢d on a surface such as the floor or a table, shall have adequate stability.

Compliance is checked by the following test, appliances incorporating an appliance inlet being
fitted with an appropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in anymormal position of use oh a
plaine inclined at an angle of 10° to the horizontal, the supply cord-resting on the inclined plane
in the most unfavourable position. However, if part of an appliance comes into contact with fhe
hofizontal supporting surface when the appliance is tilted through an angle of 10°, the appliance
is placed on a horizontal support and tilted in the most unfavourable direction through an angle
of f0°.

The test on the horizontal support may be necéssary for appliances provided with rollers,
castors or feet. In this case, castors or wheels may be blocked to prevent the appliance from
rolling.

Appliances provided with doors are tested with the doors open or closed, whichever is the mpre
unfavourable.

Appliances intended to be filled with liquid by the user in normal use are tested empty or fifed
with the most unfavourable quantity of water up to the capacity indicated in the instructions

The appliance shall not overturn.

The test is repeated;on appliances with heating elements with the angle of inclination increased
to |15°. If the appliance overturns in one or more positions, it is subjected to the tests of
Clguse 11 inceach of these overturned positions.

During this test, temperature rises shall not exceed the values shown in Table 9.

20.2 :\vl:uv;lly palta Uf a'JlJ:;aIIUCD aha“, a9 fGI do ;O uunlpat;b:c Vv;th thU UotT Glld VVUIII\;IIB Uf he
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 56 N by means of a test probe that is similar to test probe B

of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the non-
circular face: and

— |applying test probe 18 of IEC 61032 with a force not exceeding 2,5 N.

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

Fof appliances provided with movable devices such as those intended for vabying the tensjon
of pelts, the test with the test probe is carried out with these devicesradjusted to the miost
unfavourable position within their range of adjustment. If necessary, belts“are removed.

It ghall not be possible to touch dangerous moving parts with the.test probes.
The test probes are not applied to the inlet of the appliances

20J101 Unless access to moving parts through the irlet"opening is otherwise prevented, any
cover over the inlet opening shall be interlocked s6 that the appliance can only be operated
when the cover is in the closed position.

Compliance is checked by inspection and by-means of test probe 31 of IEC 61032 applied with
a fprce of 50 N to the inlet opening with.any cover in the open position, the appliance bejing
supplied at rated voltage with detachable parts preventing food waste from being ejected or
prqventing utensils from falling into thé grinding chamber removed. It shall not be possiblg to
touych moving parts with the probe and they shall be located at least 100 mm from the top of fhe
inlet.

-

If gompliance utilizes an interlocked cover that relies on an electronic circuit, the applianc¢ is
further tested as follows.

The appliance is supplied at rated voltage and operated under normal operation. The tegsts
of 19.11.4.1 to 19.11.4.7 are then applied. It shall not be possible to open the cover during and
after the tests with a force of 50 N applied to the cover. The tests are carried out with sufge
prdtective devices disconnected, unless they incorporate spark gaps.

The appliance is supplied at rated voltage and operated under normal operation. The fault
conditions in a) to g) of 19.11.2 are then considered and, if necessary, applied one at a time to
the electronic circuit. It shall not be possible to open the cover during and after the tests with
a force of 50 N applied to the cover.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

20.102 Food waste shall not be ejected through the inlet opening.

Compliance is checked with the appliance supplied at rated voltage and operated under
normal operation. Pieces of the wooden cubes shall not be ejected into the sink.


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

-72 - IEC 60335-2-16:2022 EXV © |IEC 2022

21 Mechanical strength

21.1 Appliances shall have adequate mechanical strength and be constructed to withstand
such rough handling that may be expected in normal use.

Compliance is checked by applying blows to the appliance in accordance with test Ehb of
IEC 60068-2-75, the spring hammer test.

The appliance is rigidly supported and three blows, having an impact energy of 0,5 J, are

nal
lamps and their covers but only if the lamps or covers protrude from the enclosure byyniore than
10|mm or if their surface area exceeds 4 cm?2. Lamps within the appliance and théir.Covers are
only tested if they are likely to be damaged in normal use.

WHen applying the release cone to the guard of a visibly glowing heating element, fhe
hammer head passing through the guard shall not strike the heating elemeéent.

Fof appliances and parts of appliances having pins for insertjon)into mains socket-outlets,
compliance is checked by subjecting the part of the appliance jncorporating the pins to the tgst,
Frage fall repeated, procedure 2, of IEC 60068-2-31.

The number of falls is:

— | 100, if the mass of the part does not exceed 250°g;
— |50, if the mass of the part exceeds 250 g.

The height of the falls is 500 mm.

After the tests, the appliance shall -show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doybt,
supplementary insulation and*reinforced insulation are subjected to the electric strength
test of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances below
the values specified in-Clause 29, and small chips that do not adversely affect protection against
acgess to live parts_or moisture, are ignored.

If 4 decorative €over is protected by an inner cover, fracture of the decorative cover is ignoted
if the innerccover itself withstands the test.

If therevis doubt as to whether a defect has occurred by the application of the preceding blgws
or theprevious tests, this defect is_neglected and the group of three blows is applied to fhe
same place on a new sample which shall then withstand the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

21.2 Accessible parts of solid insulation shall have sufficient strength to prevent penetration
by sharp implements.

Compliance is checked by subjecting the insulation to the following test, unless the thickness
of supplementary insulation is at least 1 mm and that of reinforced insulation is at least
2 mm.
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The insulation is raised to the temperature measured during the test of Clause 11. The surface
of the insulation is then scratched by means of a hardened steel pin, the end of which has the
form of a cone with an angle of 40°. lIts tip is rounded with a radius of 0,25 mm + 0,02 mm. The
pin is held at any angle from 80° to 85° to the horizontal and loaded so that the force exerted
along its axis is 10 N + 0,5 N. The scratches are made by drawing the pin along the surface of
the insulation at a speed of approximately 20 mm/s. Two parallel scratches are made. They are
spaced sufficiently apart so that they are not affected by each other, their length covering
approximately 25 % of the length of the insulation. Two similar scratches are made at 90° to
the first pair without crossing them.

T=To Orface Witt 7 ol Of
approximately 10 N. No further damage, such as separation of the material, shall occur-The
insplation shall then withstand the electric strength test of 16.3.

a

The hardened steel pin is then applied perpendicularly with a force of 30 N*0,5 N to|an
ungcratched part of the surface. The insulation shall then withstand the electric strength tes} of
1643 with the pin still applied and used as one of the electrodes.

21/3 Appliances with pins for insertion into socket-outlets where thé plug part is capablg of
rotation shall be provided with a mechanical stop to prevent rotatien’beyond which stresq to
electrical connections and internal wiring may occur. The mechanieal stop shall have adequpte
mejchanical strength and be constructed to withstand such rough handling that may be expected
in mormal use.

Compliance is checked by inspection and by the following’ test.

The part relying upon the mechanical stop shall be rotated as intended until the mechanical
stop prevents further rotation. A torque of 2 Nm is then applied for 1 min in an attempi to
override the mechanical stop. The part relying upon the mechanical stop shall not rotate.

The test shall be repeated in the opposite direction of rotation.

22| Construction

22)1 If the appliance is marked with the first numeral of the IP system or any of the additiopal
letters of the IP system, the relevant requirements of IEC 60529:1989 includjng
IEC 60529:1989/AMD4.141999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance is checked by the relevant tests.

2212 For stationary appliances, means shall be provided to ensure disconnection from the
supply mains. Such means shall be one of the following:

— |asstupply cord fitted with a plug;

a switch providing all-pole disconnection and complying with 24.3;

a statement in the instructions that a disconnection incorporated in the fixed wiring is to be
provided;

an appliance inlet.

Single-pole switches and single-pole protective devices that disconnect heating elements from
the supply mains in single-phase, permanently connected class 0l appliances and class |
appliances shall be connected to the line conductor.

Compliance is checked by inspection.
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22.3 Appliances with pins for insertion into socket-outlets shall not impose undue strain on
these socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

Compliance is checked by inserting the pins of the appliance into a socket-outlet. The socket-
outlet has a horizontal pivot at a distance of 8 mm behind the engagement face of the socket-
outlet and in the plane of the contact apertures.

The torque that has to be applied to maintain the engagement face of the socket-outlet in the
vertical plane shall not exceed 0,25 Nm. The torque to keep the socket-outlet itself in the vertical
plane is not included in this value.

A new sample of the appliance is firmly held so that the retention of the pins is not'affected.
The appliance is placed in a heating cabinet for 1 h at a temperature of 70 °C\t.2 °C. The
appliance is then removed from the heating cabinet and a pull force of 50 N-is)yimmediately
applied for 1 min to each pin along their longitudinal axes.

WRhen the appliance has cooled down to room temperature, the pins |shall not have bgen
displaced by more than 1 mm.

Eagh pin is then subjected in turn to a torque of 0,4 Nm, which)is applied for 1 min in each
dirgction. The pins shall not rotate unless rotation does,hot impair compliance with this
standard.

22)4 Appliances for heating liquids and appliances{ causing undue vibration shall not|be
prqvided with pins for insertion into socket-outlets,

Compliance is checked by inspection.

22]5 Appliances intended to be connected to the supply mains by means of a plug or pins|for
insertion into socket-outlets shall be .constructed so that in normal use, when pins are touchgd,
there is no risk of electric shock from*charged capacitors that result in a capacitance equaj to
or greater than 0,1 pyF across any(fwo 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 discohnected from the supply mains at the instant of voltage peak. One secand
after disconnection/ the voltage between the pins of the plug is measured with an instrument
haying an inpatimpedance of not less than 100 MQ in parallel with an input capacitance hot
exg¢eeding 25pF.

The voltage shall not exceed 34 V.

If compliance relies on the operation of an electronic circuit, the electromagnetic phenomena
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance. The test for
measuring the voltage between the pins of the plug is then repeated three times and for each
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that their electrical insulation cannot be affected by
water that could condense on cold surfaces or by liquid that could leak from containers, hoses,
couplings and similar parts of the appliance. The electrical insulation of class Il appliances
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.

Compliance is checked by inspection and, in case of doubt, by the following test.
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Drops of coloured water solution are applied by a syringe to parts inside the appliance where
leakage of a liquid could occur and affect electrical insulation. The appliance is in operation or
at rest, whichever is the more unfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulation
that could result in a reduction of creepage distances below the values specified in 29.2.

22.7 Appliances containing liquid or gases in normal use or having steam-producing devices
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

2218 For appliances having compartments to which access can be gained without the-aid gf a
toql and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so [that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

2219 Appliances shall be constructed so that parts such as insulation, internal wiripng,
windings, commutators and slip rings are not exposed to oil, gfease or similar substances,
unless the substance has adequate insulating properties so that'‘eompliance with this standard
is not impaired.

Compliance is checked by inspection and by the tests,of\this standard.

22110 It shall not be possible to reset voltage-maintained non-self-resetting thermal cut-outs
by [the operation of an automatic switching device incorporated within the appliance. This
requirement is only applicable if a non-self-resetting thermal cut-out is required by this
standard and a voltage maintained non-self<resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

Non-self-resetting thermal motor protectors shall have a trip-free action unless they gre
voltage maintained.

NOTE 2 Trip-free is an automatic’action that is independent of manipulation or position of the actuating memb4

S

Repet buttons of non=self-resetting controls shall be located or protected so that their
acgidental 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.

Protective devices shall not be self-resetting and shall be trip-free.

Compliance is checked by inspection.

22.11 Non-detachable parts that protect against access to live parts, moisture or contact with
moving parts shall be fixed in a reliable manner and withstand the mechanical stress occurring
during normal use. Snap-in devices used for fixing such parts shall have an obvious locked
position. The fixing properties of snap-in devices used in parts that are likely to be removed
during installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembled and
assembled 10 times before the test is carried out.
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NOTE Servicing includes replacement of the supply cord, except in appliances with a Type Z attachment.

The test is carried out at room temperature. However, if compliance may be affected by the
temperature of the appliance, the test is also carried out immediately after it has been operated
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 is applied without jerks for 10 s in the most unfavourable direction to parts likely to be

L L a - £ LL
wepRr—T1e Torce 1sas 1011ows:

— |push force, 50 N;

— |pull force:

o ifthe shape of the part is such that the fingertips cannot easily slip off, SON;

e fthe projection of the part that is gripped is less than 10 mm in the diréction of remoyal,
30 N.

The push force is applied by test probe 11 of IEC 61032.

The pull force is applied by a suitable means, such as a suction cup, so that the test results pre
nol 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
bul is not twisted or used as a lever.

If the shape of the part is such that an axial pull iscunlikely, the pull force is not applied but fhe
test fingernail is inserted in any aperture or jointwith a force of 10 N and is then pulled for 1|0 s
by Imeans 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 pul| or
push force:
— |2 Nm, for major dimensions up~to 50 mm;

— |4 Nm, for major dimensionstever 50 mm.

This torque is also appliedwhen the test fingernail is pulled by means of the loop.
If the projection of theypart 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.

2212 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 ip a
halard, including a choking hazard. If these parts are used to indicate the position of switches
or similar components, It shall not be possible t0 remove or 1iIX them incorrectly It this could
result in a hazard. The requirement concerning the choking hazard does not apply to appliances
intended for commercial use.

Sealing compound and similar materials, other than self-hardening resins, shall not be used to
prevent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part by
applying an axial force of:

— 15 N, if an axial pull is unlikely to be applied in normal use;
— 30 N, if an axial pull is likely to be applied in normal use.
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The force is applied for 1 min.

If the part is removed and can be contained within the small parts cylinder in Figure 13, its
loosening is considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, contact
is unlikely between the operator's hand and parts having a temperature rise exceeding the value
specified in Table 3 for handles which are held for short periods only in normal use.

Compliance is checked by inspection and, if necessary, by determining the temperature rise.

22114 Appliances shall have no ragged or sharp edges, other than those necessapy, for the
funlctioning of the appliance, which could create a hazard for the user in normal use or durjng
user maintenance.

Pojnted ends of self-tapping screws or other fasteners shall be located so that'they are unlikely
to be touched by the user in normal use or during user maintenance.

Compliance is checked by inspection.
2215 Storage hooks and similar devices for flexible cords shall be smooth and well-rounded.
Compliance is checked by inspection.

22116 Automatic cord reels shall be constructed so-that they do not cause:

— |undue abrasion or damage to the sheath of the flexible cord;
— |breakage of conductor strands;
— |undue wear of contacts.

Compliance is checked by the following test, which is carried out without passing current
thrpugh the flexible cord.

Twp-thirds of the length of-the’cord is unreeled. If the withdrawable length of the cord is Ig¢ss
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additiopal
length of 75 cm of the.cord is then unreeled and pulled in a direction so that the greatest
abfasion occurs to the-sheath, taking into account the normal position of use of the applianice.
WHhere 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
cond 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 ill
allowrecoil.

The test is carried out 6 000 times at a rate of approximately 30 times per minute or at the
maximum rate allowed by the construction of the cord reel if this is less.

NOTE The test can be interrupted to allow the cord to cool.

After this test, the cord and cord reel are inspected. In case of doubt the cord is subjected to
the electric strength test of 16.3, a test voltage of 1 000 V being applied between the conductors
of the cord connected together and metal foil wrapped around the cord.

22.17 Spacers intended to prevent the appliance from overheating walls shall be fixed so that
it is not possible to remove them from the outside of the appliance by hand or by means of a
screwdriver or a spanner.
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Compliance is checked by inspection and by manual test.

22.18 Current-carrying parts and other metal parts, the corrosion of which could result in a
hazard, shall be resistant to corrosion under normal conditions of use.

The requirement is not applicable to parts made from stainless steel, plated steel and similar
corrosion-resistant alloys.

Compliance is checked by verifying that after the tests of Clause 19, the relevant parts show
no sign of corrosion

NOTE Compatibility of the materials of terminals and the effect of heating can influence corrosion.

22119 Driving belts shall not be relied upon to provide the required level of insulation unlgss
thely are constructed to prevent inappropriate replacement.

Compliance is checked by inspection.

22)20 Direct contact between live parts and thermal insulation shall-be effectively prevented
unless such material is non-corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal inswation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal)insulation.

Compliance is checked by inspection and, if necessary, by appropriate tests.

22121 Wood, cotton, silk, ordinary paper and¢similar fibrous or hygroscopic material shall hot
be Jused as insulation, unless impregnated. This requirement does not apply:

— |to magnesium oxide and mineral ceramic fibres used for the electrical insulation of heating
elements;

— |insulating material where the_interstices between the fibres of the material are substantially
filled with a suitable insulant.

Compliance is checked by inspection.
22)22 Appliances shall'not contain asbestos.
Compliance is«checked by inspection.

22123 Oils.eontaining polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance is checked by inspection.

22.24 Bare heating elements, other than those in class Illl appliances or class Il
constructions that do not contain live parts, shall be supported so that the heating conductor
is unlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the most
unfavourable place. No force is applied to the conductor after it has been cut.

22.25 Appliances shall be constructed so that sagging heating conductors cannot come into
contact with accessible metal parts. This requirement does not apply:

— to class lll appliances or parts of class Ill constructions that do not contain live parts;

— where a core is provided that effectively prevents the heating conductor from sagging; or
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— where supplementary insulation is provided to prevent the heating conductor from
contacting accessible metal parts.

Compliance is checked by inspection.

22.26 Appliances having parts of class Ill construction shall be constructed so that the
insulation between parts operating at safety extra-low voltage and other live parts complies
with the requirements for double insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

2227 Parts connected by protective impedance shall be separated by double insulation or
reipforced insulation.

Compliance is checked by the tests specified for double insulation or reinforeced insulatign.

22128 For class Il appliances connected in normal use to the gas mains or,to the water mainps,
meftal parts conductively connected to the gas pipes or in contact with’ the water shall|be
separated from live parts by double insulation or reinforced insulation.

Compliance is checked by inspection.

2229 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 installatipn.

NOTE The protection against access to live parts can be affected, for example, by the installation of metal conduits
or gables provided with a metal sheath.

Conpliance is checked by inspection.

22130 Parts of class Il construction which serve as supplementary insulation or reinforged
ingulation, and which could be omitted during reassembly after servicing, shall be:
— |fixed so that they cannot be removed without being seriously damaged; or

— |constructed so that they.eannot be replaced in an incorrect position and if they are omittgd,
the appliance is rendefed inoperable or manifestly incomplete.

NOTE Servicing includestreplacement of components such as supply cords except in appliances having a Tyge Z
attgchment and switches.

Compliance is.checked by inspection and by manual test.

22131 Neither clearances nor creepage distances over supplementary insulation and
reipforced insulation shall be reduced below the values specified in Clause 29 as a resulf of
weprs

If a part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clearances nor creepage distances between live parts and accessible parts shall be
reduced below the values specified for supplementary insulation. This requirement does not

apply if:

— parts are fixed by means of screws or nuts and locking washers provided that these screws
or nuts are not required to be removed during the replacement of the supply cord or other
servicing;

— short rigid wires remain in position when the terminal screw is loosened;

— parts are held in place with two independent fixings that are not expected to become loose
at the same time;
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— wires connected by soldering are held in place near the terminals independently of the
solder;

— wires connected to terminals have an additional fixing provided near the terminal, so that in
the case of stranded conductors, the fixing clamps both the insulation and conductor.

With the appliance in its normal position of use, compliance is checked by inspection, by manual
test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or protected
so that the deposition of pollution resulting from wear of parts within the appliance does not
requce clearances or creepage distances below the values specified in Clause 29.

Pafts of natural or synthetic rubber used as supplementary insulation shall be resistan{ to
ageing or be located and dimensioned so that creepage distances are not reduced.below the
values specified in 29.2, even if cracks occur.

Ceramic material which is not tightly sintered, similar materials or beads alone shall not be uged
as [supplementary insulation or reinforced insulation. Ceramic and similar porous material
in which heating conductors are embedded is considered to be basic insulation and pot
reinforced insulation. This requirement is not applicable to heating ¢onductors in PTC heating
elements.

Compliance is checked by inspection and by measurement:
If the rubber part has to be resistant to ageing, the following test is carried out.

The part is suspended freely in an oxygen bomb, the effective capacity of the bomb being at
lealst 10 times the volume of the part. The bomb’is filled with oxygen not less than 97 % pure,
to @ pressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C.

WARNING — The use of the oxygen bomb presents some danger unless handled with cgre.
Pregcautions shall be taken to avoid-the risk of explosion due to sudden oxidation.

The part is kept in the bomb~for 96 h. It is then removed from the bomb and left at ropm
temperature out of direct stnlight for at least 16 h.

The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, ‘the following test is carried out to determine if ceramic material is tightly
sinfered.

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 I¢ss
than 15 MPa for a period so that the product of the test duration in hours and the test pressure
in megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible to the
naked eye.

22.33 Conductive liquids that are or may become accessible in normal use and conductive
liquids that are in contact with unearthed accessible metal parts shall not be in direct contact
with live parts or unearthed metal parts that are separated from live parts by basic insulation
only.

Electrodes shall not be used for heating liquids.
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For class Il construction, conductive liquids that are or may become accessible in normal use
and conductive liquids that are in contact with unearthed accessible metal parts shall not be
in direct contact with basic insulation or reinforced insulation unless the reinforced
insulation consists of at least 3 layers.

For class Il construction, conductive liquids which are in contact with live parts shall not be
in direct contact with reinforced insulation unless the reinforced insulation consists of at
least 3 layers.

An air layer shall not be used as basic insulation or supplementary insulation in a double
ingulation system if it is likely to be bridged by leaking liquid.

Compliance is checked by inspection.

2234 Shafts of operating knobs, handles, levers and similar parts shall not beylive unless fhe
shaft is inaccessible when the part is removed.

Compliance is checked by inspection and by applying the test probe .as 'specified in 8.1 after
removal of the part even with the aid of a tool.

22135 For other than class lll constructions, handles, leversiand knobs that are held| or
acfuated in normal use shall not become live in the event of’a failure of basic insulatipn.
If these handles, levers and knobs are of metal and if their shafts or fixings are likely to become
livg in the event of a failure of basic insulation, they shalljbe adequately covered by insulating
majterial 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
haTdIes, levers and knobs, other than thos€’of electrical components, provided that they are
relfably connected to an earthing terminakor earthing contact or separated from live parts|by
eafthed metal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its associgted
stand.

Compliance is checked bysinspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the elecfric
strength test of 16.3_specified for supplementary insulation.

22136 For appliahces other than class lll appliances, handles which are continuously helqd in
thg hand in"normal use shall be constructed so that when gripped in normal use, the operator's
ha{d is_net likely to touch metal parts unless they are separated from live parts by douple

ingulation or reinforced insulation.

Compliance is checked by inspection.

22.37 For class Il appliances, capacitors shall not be connected to accessible metal parts
and their casings, if of metal, shall be separated from accessible metal parts by
supplementary insulation.

This requirement does not apply to capacitors complying with the requirements for protective
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests.

22.38 Capacitors shall not be connected between the contacts of a thermal cut-out.
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mpliance is checked by inspection.

22.39 Lampholders shall be used only for the connection of lamps.

Co

mpliance is checked by inspection.

22.40 Motor-operated appliances and combined appliances which are intended to be moved
while in operation, or which have accessible moving parts, shall be fitted with a switch to
control the motor. The actuating member of this switch shall be easily visible and accessible.
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the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not
exg¢eeded.
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capacitors by the following tests.

Re

the tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2(
appropriate to the rated voltage of the appliance.

22

acgidental changing of the setting is unlikely to occur.

Co

a Iazard, appliances for remote operation shall be fitted with a switch for stopping

ess the appliance can operate continuously, automatically or remotely without giving,risg

ration of the appliance. The actuating member of this switch shall be easily nisible 4

[E Examples of appliances that can operate continuously, automatically or remotely without giving rise f{
prd are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors, gg
shutters.

mpliance is checked by inspection.
41 Appliances shall not incorporate components, other than Jamps, containing mercury.
mpliance is checked by inspection.

42 Protective impedance shall consist of at least/two separate components. If any ong

mponent impedances shall be unlikely\to change significantly during the lifetime of
pliance.

mpliance is checked by inspection and by measurement and if necessary, for resistors &

Sistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked|

43 Applianees ‘which can be adjusted for different voltages shall be constructed so t

mpliance is checked by manual test.
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22.44 Appliances shall not have an enclosure that Is shaped or decorated like a toy.

NOTE 1 Examples of such enclosures are those representing animals, characters, persons or scale models.

The requirement is not applicable to appliances where there is a toy shaped like the appliance.

NOTE 2 An example of a toy shaped like an appliance is a toy refrigerator.

Co

mpliance is checked by inspection.

22.45 When air is used as reinforced insulation, the appliance shall be constructed so that
clearances cannot be reduced below the values specified in 29.1.3 due to deformation as a
result of an external force applied to the enclosure.
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Compliance is checked by inspection and by applying a force of 30 N to accessible surfaces.

22.46 If programmable protective electronic circuits are used to ensure compliance with this
standard, the software shall contain measures to control the fault/error conditions specified in
Table R.1.

These requirements are not applicable to software used for functional purpose or for compliance
with Clause 11.

Co

mpliance is checked by evaluating the software in accordance with the relevant requireme
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Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can ope
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hormative Annex R.

ences the results of the test involving protective electronic circuits.

47 Appliances intended to be connected to the water mains shall withstand the wg
ssure expected in normal use.

mpliance is checked by connecting the appliance to a water supply having a static press
hal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher, for a per
b min.

bre shall be no leakage from any part, including any inlet'water hose.

48 Appliances intended to be connected to the water mains shall be constructed to prev
tk-siphonage of non-potable water into the water mains.

mpliance is checked by the relevant tests-of*IEC 61770.
49 For remote operation, the duration of operation shall be set before the appliance ¢
started unless the appliance switchés off automatically at the end of a cycle or it can oper
mpliance is checked by inspection.

E For appliances such\as+ovens, the duration of operation has to be set before the appliance can be star
hing machines and dishwashers are examples of appliances that switch off automatically at the end of a cyj

inuously without giving rise to a hazard.

50 Contrals-incorporated in the appliance, if any, shall take priority over controls actua
remote(operation.

mpliance is checked by inspection and by appropriate tests if necessary.

he software is modified, the evaluation and relevant tests are repeated if the modification
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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 visual indication of the remote mode are not necessary on appliances that can:

operate continuously; or
operate automatically; or
be operated remotely;

without giving rise to a hazard.

Co

mpliance is checked by inspection.
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NOTE Examples of appliances that can operate continuously, automatically or remotely without giving rise to a
hazard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows, doors, gates
and shutters.

22.52 Socket-outlets on appliances accessible to the user shall be in accordance with the
socket-outlet system used in the country in which the appliance is sold.

Compliance is checked by inspection.

22.53 Class Il appliances and class lll appliances that incorporate functionally earthed parts

shall have at least double insulation or reinforced insulation between live parts and the

funlctionally earthed parts.
Compliance is checked by inspection and test.

2254 Button cells and batteries designated R1 shall not be accessible without the aid gf a
togl unless the cover of their compartment can only be opened after at leastiwo independent
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22]55 Devices that are operated by the user to stop the inténded function of the appliancs, if
any, shall be distinguished from other manual devices byymeans of shape, or size, or surface
texure, or position. This requirement concerning position does not preclude use of a push|on
push off switch.

Anlindication when the device has been operated shall be given by:
— |tactile feedback from the actuator or tactile feedback from the appliance such as stoppjing
of the vibration on the body of the appliance or of a part of it; or
— |reduction in heat output; or

— |audible and visible feedback:

The sound of the motor or-seund of an actuator switching from on to off is considered as|an
au:ﬁible feedback. A switech 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 gonsidered to be tactile feedback.

Compliance isschecked by inspection and by manual test.

22156 Detachable power supply part shall be provided with the part of class Ill construction
of {he appliance.

Compliance is checked by inspection.

22.57 The properties of non-metallic materials shall not degrade from exposure to 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 to glass,
ceramics or similar materials.

Compliance is checked by the conditioning and tests of normative Annex T.

22.58 Appliances connected to the supply mains by an appliance inlet, shall be provided with
a cord set or a connector for attachment to a suitable flexible cord.

The requirement is not applicable to:
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— appliances connected to the supply mains by an appliance inlet complying with the standard
sheets of IEC 60320-3;

— single phase appliances having a rated current exceeding 16 A and that are connected to
the supply mains by an appliance inlet complying with the standard sheets of IEC 60309-2;

— multi-phase appliances connected to the supply mains by an appliance inlet complying with
the standard sheets of IEC 60309-2;

Compliance is checked by inspection.

ZZWMWMMWﬂy
ingulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.

Compliance is checked by inspection and the tests for supplementary insulation.

22160 Functional earthing terminals and functional earthing contacts shall not be connected to
theg neutral terminal.

Compliance is checked by inspection.

22161 Appliance outlets complying with the standard sheets in/IEC 60320-3 accessible to the
usg¢r 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 notexceeding 16 A.

Appliance outlets accessible to the user;-other than those intended to supply accessoifies
supplied with the appliance and socket-outlets accessible to the user shall be protected by gne
of the following protective devices,\having a current rating not exceeding the current rating of
the appliance outlet or socket-outlet:
— |a circuit breaker for equipfment complying with IEC 60934;
— |a non-user replaceable-fuse-link.

The protective device shall be placed behind a non-detachable cover. The actuating memper
of the circuit breaker-may be accessible.

The current rating of appliance outlets and socket-outlets marked with the outlet load in wafts,
is gbtained.from the marked outlet load divided by the rated voltage.

Compliance is checked by inspection.

22.62 Remote communication through public networks shall not impair compliance with this
standard.

The requirement is only applicable to:

a) remote communication that includes the download of software or the transmission of data
that includes:
— measures according to normative Annex R necessary for compliance with 22.46; or

— means necessary for compliance with Clauses 8 to 32 of this standard.

NOTE 1 Examples of such means are constants, algorithms, timers or a downloaded software or parameter set
which regulates or limits the maximum normal temperature rises in Clause 11.
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NOTE 2 Examples of means which do not affect Clauses 8 to 32 of this standard are the change of speed setting
of a range hood fan, operation of a drive to open or close a driven part or change of operational setting of an air
conditioner, such as fan speed, heating and cooling temperatures and louver movement.

b) remote communication that includes the download of software or the transmission of data,
that only affects that part of the software that is not covered by the above case a), but where
compliance with this standard may be impaired due to improper separation or partitioning
from the software or data in the above case a).

The requirement is not applicable to appliances:

- where all measures to comply with this standard are independent of software;

- |using remote communication through public networks for the send-only transmission of
data; or

— |that only provide event driven messages or push remote monitoring.

Compliance is checked by inspection of the product, inspection of the technicaldecumentatipn,
andl by the requirements and tests in normative Annex U.

221101 Appliances shall incorporate a protective device.
Conpliance is checked by inspection.
221102 The reset button of a protective device shall be reecessed or otherwise guarded.

Conpliance is checked by applying a rod in any direction when the contacts of the protectjve
device are in the closed position. The rod has a diameter of 76 mm = 0,17 mm and a flat epd.
There shall be a distance of at least 1,5 mm betweén the rod and the reset button.

(4%
o

22103 Appliances shall be so constructed that the feed chamber and guards can be clean
Compliance is checked by inspection.

221104 The surface material of the grinding chamber shall be resistant to mechanical damage
andl attack by food waste. It shall hot be natural rubber.

Compliance is checked by“inspection and the following test.

A mild steel bar, having dimensions approximately 100 mm x 12 mm x 3 mm, is inserted into
theg grinding chambeér and positioned to reduce the likelihood of the motor stalling.

U

The appliancée is supplied at rated voltage and operated for 15 s unless the motor stalls fir§t.

Afterthe’test, the appliance shall comply with 8.1, 15.2 and Clause 29.

NOTE A test can be necessary to verify the resistance to attack by food waste.
23 Internal wiring
23.1 Wireways shall be smooth and free from sharp edges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins or similar
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.
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Wiring shall be effectively prevented from coming into contact with moving parts.

Co

mpliance is checked by inspection.

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.
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mpliance is checked by inspection and by manual test

3 Different parts of an appliance that can move relative to each other in normal Use

age to the insulation of the conductors contained within them. Open-coil springs shall

d complying with IEC 60227, IEC 60245 or IEC 62821, in addition, to!the insulation of
ductors.

mpliance is checked by inspection and by the following test.

exing occurs in normal use, the appliance is placed in\the normal position of use and

b movable part is moved backwards and forwards; so that the conductor is flexed throl
largest angle allowed by the construction,~the rate of flexing being 30 per minute. 1}
mber of flexings is:

10 000, for conductors flexed during normal use;
100, for conductors flexed during user maintenance.

[E A flexing is one movement, either-backwards or forwards.

b appliance shall not be damaged to the extent that compliance with this standard is impai

ctric strength test of 16.3, the test voltage being reduced to 1 000 V and applied betwe
b parts and accessible metal parts only. In addition, not more than 10 % of the strands

conductor of thee internal wiring between the main part of the appliance and the mova
t shall be broken. However, if the wiring supplies circuits that consume no more than 15
n no more than 30 % of the strands shall be broken.

4 Bare-internal wiring shall be rigid and fixed so that, in normal use, clearances
epage distances cannot be reduced below the values specified in Clause 29.

or

ing user maintenance shall not cause undue stress to electrical connections andvinterpnal
ductors, including those providing earthing continuity. Flexible metallic tubes shallhot calise

hot

used to protect the wiring. If a coiled spring, the turns of which touch ong-anhother, is used
this purpose, there shall be an adequate insulating lining, such as the sheath of a flexiple
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Compliance is checked during the tests of 29.1 and 29.2.

23.5 A single layer of internal wiring insulation shall not be used to provide reinforced
insulation.

For class Il construction, the sheath of a cord complying with IEC 60227 or IEC 60245 or
IEC 62821 may provide supplementary insulation.

Insulation of single layer internal wiring that is subjected to the supply mains voltage shall
withstand the electrical stress likely to occur in normal use.

Compliance is checked by inspection and as follows.
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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.

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
eafthing conductors.

Conpliance is checked by inspection.

23/8 Aluminium wires shall not be used for internal wiring.
Theé requirement does not apply to windings.

Compliance is checked by inspection.

23|9 Stranded conductors shall not be consolidated by soldering where they are subjected to
conmtact pressure, unless the contact pressure.is\provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

23/10 The insulation and sheath of internal wiring, incorporated in external hoses for the
comnection of an appliance\to’ the water mains, shall be at least equivalent to that of light
polyvinyl chloride sheathed-flexible cord (code designation 60227 |IEC 52).

Compliance is checked by inspection and by the tests specified in Table 6 of IEC 60227-5:2011
reference numbers 1 and 2.

24| Components

241 <,.Components shall comply with the safety requirements specified in the relevant IEC

Stn dorde oo for oo thay, raocano bl ool
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Compliance with the IEC standard for the relevant component does not necessarily ensure
compliance with the requirements of this standard.

Motors are not required to comply with IEC 60034-1. They are tested as part of the appliance
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.
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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.

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 standardl.

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
30.2 of this standard, and

— |unless the pre-selection alternatives in 30.2 are used, the test seport for the compongnt
states the values of f¢ and ¢, as required by IEC 60695-2-11:2014,

If the above two conditions are not satisfied, the component istested as part of the appliange.

NOTE 1 There are two levels of severity specified for appliances for.which 30.2.3 is applicable.

Power electronic converter circuits are not requiredyto comply with IEC 62477-1. They g@re
tested as part of the appliance according to this standard.

Unless components have been previously. tested and found to comply with the relevant
IEQ standard for the number of cycles specified, they are tested in accordance with 24.1.1
to P4.1.9. For components mentioned in. 24.1.1 to 24.1.9, no additional tests specified in fhe
relevant IEC standard for the component are necessary other than those specified in 24.1.1 to
2441.9.

Components that have not been separately tested and found to comply with the relevant I[EC
stajndard and componentsthat are not marked or not used in accordance with their marking are
tested in accordance with“the conditions occurring in the appliance, the number of samples
being that required by the relevant standard.

NOTE 2 For automatic controls, marking includes documentation and declaration as specified in Clause T of
IEC|60730-1:2013/AMD1:2015.

Lampholders)and starterholders that have not been previously tested and found to comply with
the relevant IEC standard are tested as a part of the appliance and shall additionally comply
with the-gauging and interchangeability requirements of the relevant IEC standard under the
conditions occurring in the appliance. Where the relevant IEC standard specifies these gauging
and interchangeability requirements at elevated temperatures, the temperatures measured
during the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard, there are no additional tests
specified for nationally standardized plugs such as those detailed in IEC TR 60083 or
connectors or plug connectors complying with the standard sheets of IEC 60320-3 or
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 radio interference suppression or for voltage dividing
is IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016.
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Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporated
in appliances:
— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch. This switch shall provide all-pole disconnection if the capacitor is
connected to earth.

If the capacitors have to be tested, they are tested in accordance with normative Annex F.

2412 The relevant standard for transtormers in associated switchh mode power supplie$ is
Anhex BB of IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 2§ of
IEG 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 pe tested, they are tested in accordance with normative Annex G.

2411.3 The relevant standard for switches is IEC 61058-1:2016. The lnumber of cycleg of
opération declared for 7.4 of IEC 61058-1:2016 shall be at least 10V000. If they have to|be
tested, they are tested in accordance with normative Annex H.

The number of operating cycles for switches need not be decldred for 7.4 if the appliance megts
the requirements of this standard when they are rendered ioperative.

If the switch operates a relay or contactor, the complete switching system is subjected to fhe
test.

If the switch only operates a motor starting«relay complying with IEC 60730-2-10 with the
number of cycles of operation declared for, 6.10 and 6.11 of IEC 60730-1:2013 includjng
IEG 60730-1:2013/AMD1:2015 of at least<10 000 cycles, the complete switching system need
nol be tested.

2411.4 The relevant standardcfor automatic controls is |IEC 60730-1:2013 including
IEQ¢ 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
IEQ 60730-1:2013/AMB.1:2015 shall not be less than the following:

— |thermostats 10 000
— |temperaturelimiters 1000
— |self-resetting thermal cut-outs 300
— |voltage-maintained non-self-resetting thermal cut-outs 1000
— |ether non-self-resetting thermal cut-outs 30
— timers 3 000
— energy 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.
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The ambient temperature during the test of Clause 17 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 is that occurring during the test of Clause 11 in the appliance,

as

specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.

For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall be

1P

Th

7.

brmal cut-outs of the capillary type shall comply with the requirements for type 2.K{eontr

in fEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.
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1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for applian
ssified higher than IPX0, the relevant standard is IEC 60320-2-3.

1.6 The relevant standard for small lampholders similar to E10_lampholders is I[EC 602
requirements for E10 lampholders being applicable. However,cthey need not accept a la
h an E10 cap complying with the current edition of standard sheet 7004-22 of IEC 60061

1.7 If the remote operation of the appliance is via“a“telecommunication network,
bvant standard for the telecommunication interface circuitry in the appliance is IEC 6215

1.8 The relevant standard for thermal links)is’ IEC 60691. Thermal links that do
nply with IEC 60691 are considered to be anxintentionally weak part for the purposes
use 19.

1.9 Contactors and relays, other than motor starting relays, are tested as part of
bliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1:2(
uding IEC 60730-1:2013/AMD1:2015 under the maximum load conditions occurring in
bliance for at least the numbefrof cycles of operation in 24.1.4 selected according to

co

tactor or relay function in the appliance.

24)1.10 Lamps and lamp ‘systems that have not been previously tested and found to com

wit

the exempt group ‘classification of IEC 62471:2006 general lighting systems (G

redarding actinic ultrayiolet hazard (Eg) and near-UV hazard (E,,) are tested as a part of

appliance and shall)comply with the requirements of Clause 32 under the conditions occurr
in the appliance.

Unless otherwise specified, the following components are considered to comply with the exer
grqup, classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-

hazatd(Ey):

ols
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visible light indicators;

infrared 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.

24,

2 Appliances shall not be fitted with:
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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;

thermal cut-outs that can be reset by a soldering operation, unless the solder has a melt
point of at least 230 °C.

Compliance is checked by inspection.

ing

24. 3 SW|tches mtended to ensure all- pole disconnection of statlonary appllances as

sef

NO
acc

NO

Co
24

de
in

aratlon in all poles prowdmg fuII dlsconnect|on under overvoltage category III cond|t|on

[E 1 Full disconnection is contact separation of a pole to ensure the equivalent of basic insulation
brdance with IEC 61058-1:2016, between the supply mains and those parts that are intended to b€ disconnec

[E 2 Rated impulse voltages for overvoltage categories are given in Table 15.

mpliance is checked by inspection and by measurement.

4 Plugs and socket-outlets for extra-low voltage circuits, apd_those used as termi
ices for heating elements, shall not be interchangeable with plugs and socket-outlets lis
EC TR 60083 or IEC 60906-1 or with connectors, appliance’inlets, plug connectors 3

appliance outlets complying with the standard sheets of IEC/60320-3.

Co

24

mpliance is checked by inspection.

5 Capacitors in auxiliary windings of motors shall be marked with their voltage rating 2

their rated capacitance and shall be used in accordance with these markings.

Co

mpliance is checked by inspection andby the appropriate tests. In addition, for capacit

connected in series with a motor winding, it is verified that, when the appliance is supplied

1,1
ex(

24
in

ad
Co

24
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Ap

times rated voltage and under minimum load, the voltage across the capacitor does
eed 1,1 times its voltage rating.

ulation that is inadequate‘for the rated voltage of the appliance, shall not exceed 42 V
ition, they shall comply with the requirements of normative Annex I.

mpliance is cheeked by measurement and by the tests of normative Annex |.

7 Detachable hose-sets for the connection of appliances to the water mains shall com
h IEC 61770. They shall be supplied with the appliance.

bliances intended to be permanently connected to the water mains shall not be connec

Ur

in
ed.

nal
ted
nd

nd
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at
not

6 The working voltage.of motors directly connected to the supply mains and having bapic

In

ply

ted

by

a detachable hose-set

NOTE Examples of appliances that are considered not intended to be permanently connected to the water mains
are household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, steam
ovens and the like.

Compliance is checked by inspection.

24.8 Motor running capacitors in appliances for which 30.2.3 is applicable and that are
permanently connected in series with a motor winding shall not cause a hazard in the event of

ac

apacitor failure.

The requirement is considered to be met by one or more of the following conditions:
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NO

Fo

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;
TE 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.

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 incltding IEC 602H2-

1:2010/AMD1:2013 shall be:

temperature 40 °C £ 2 °C at a relative humidity of 93 % + 3 %;
duration 21 days.

Compliance is checked by inspection, measurement ok _Jthe appropriate flammabllity
requirement.
241101 Thermal cut-outs and protective devices incorporated in appliances of the

continuous-feed type for compliance with Clause 19'shall not be self-resetting.

Co
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25
be
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mpliance is checked by inspection.

Supply connection and external flexible cords

1 Appliances, other than thosejintended to be permanently connected to fixed wiring, shall
provided with one of the following means for connection to the supply mains:

supply cord fitted with a plug, the current rating and voltage rating of the plug being pot
less than the corresponding ratings of its associated appliance;

an appliance inlethaving at least the same degree of protection against moisture as requifed
for the appliance;

pins for insertion into socket-outlets.
mpliance_is checked by inspection.

2 _Appliances, other than stationary appliances for multiple supply, shall not be provided
: X 4 . for
Itiple supply may be provided with more than one means of connection provided that the

relevant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or

60

Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.

During this test, no breakdown shall occur.
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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;

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the

Ap

sh
su

If g
this

difficulty after a part of the appliance has been fixed to jts(Support. In this case, removable pa

arg
the

Co

25
rat
co

connection of the appropriate types of cable or conduit.
bliances intended to be permanently connected to fixed wiring that are provided with:

a set of terminals allowing the connection of cables of fixed wiring having the nominal cro
sectional areas specified in 26.6; or

a set of terminals and cable entries, conduit entries, knock-outs or glands; which allow
connection of the appropriate types of cable or conduit

port.

fixed appliance is constructed so that parts can be removed to facilitate easy installati
requirement is considered to be met if it is possible te“connect the fixed wiring with

to be constructed for ease of reassembly withoutxisk of incorrect assembly or damageg
wiring or terminals.

mpliance is checked by inspection and, if necessary, by making the appropriate connectio

4 For appliances intended to be permanently connected to the fixed wiring and havin
d current not exceeding 16 A, .cable and conduit entries shall be suitable for cables
duits having a maximum overall-dimension shown in Table 10.

Table 108 — Dimensions of cables and conduits

Il allow the connection of the supply conductors after the appliance has been fixed to|i

the

J a
or

Number of conductors Maximum overall dimension
including.earthing
conductors 0L

Cable Conduit @
2 13,0 16,0 (23,0)
3 14,0 16,0 (23,0)
4 14,5 20,0 (23,0)
5 15,5 20,0 (29,0)

@  The dimensions in parentheses are for use in USA and Canada.

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances below

the

values specified in Clause 29.

Compliance is checked by inspection and by measurement.

25.

5 Supply cords shall be assembled to the appliance by one of the following methods:

type X attachment;
type Y attachment;
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type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for
flat twin tinsel cords.

For multi-phase appliances that are supplied with a supply cord and that are intended to be
permanently connected to the fixed wiring, the supply cord shall be assembled to the appliance

by

a type Y attachment.

Compliance is checked by inspection.

25

Co

25

typles:

Su

6 Plugs shall not be fitted with more than one flexible cord.
mpliance is checked by inspection.

7 Supply cords for appliances other than class lll appliances shall be one-of the follow,

Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (cqg
designation 60245 IEC 53).

These supply cords shall not be used on appliances intéended to be used outdoors or wh
they are liable to be exposed to significant amounts of:ultraviolet radiation.

Polychloroprene sheathed

Their properties shall be at least those of ordinary polychloroprene sheathed cords (cd
designation 60245 IEC 57).

These supply cords may be connected."to appliances intended to be used in
temperature applications.

Polyvinyl chloride sheathed

temperature rise exceeding 75K during the test of Clause 11. Their properties shall be
least those of:

e light polyvinyl chloride-sheathed cord (code designation 60227 IEC 52), for applian
having a mass not exceeding 3 kg;

e ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53), for ot
appliances:

Heat resistant polyvinyl chloride sheathed

These supply cords shall not be used for type X attachment other than specially prepa
cords.\TFheir properties shall be at least those of:

¢ / heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 |IEC 5

ng

de

en

de

ow

These supply cords shall not be“used if they are likely to touch metal parts having a

at
ces

her

red

6),

for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinyl chloride sheathed cord (code designation 60227 IEC 57),
other appliances.

Halogen-free, low smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:

e light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101
circular cable and code designation 62821 IEC 101f for flat cable);

for

for

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC 102

for circular cable and code designation 62821 IEC 102f for flat cable).

pply cords for class lll appliances shall be adequately insulated.
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Compliance is checked by inspection, by measurement, and for class lll appliances that
contain live parts, by the following test.

A voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped around
the insulation, the insulation being at the temperature measured during the test of Clause 11.
There shall be no breakdown during this test.

25.8 Conductors of supply cords shall have a nominal cross-sectional area not less than that
shown in Table 11.

Table 109 — 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 0,52
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)°
>10 and <16 1,5((1,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE For supply cords supplied with, multi-phase appliances, the nominal cross-
sectional area of the conductors is based”@n’the maximum cross-sectional area of the
conductors per phase at the supply cord connection to the appliance terminals.
a8 These cords may only be used if their nominal length does not exceed 2 m
between the point where the>cord enters the appliance and the entry to the plug.
b Cords having the cross-séttional areas indicated in the parentheses may be used
for portable appliances if their length does not exceed 2 m.

Compliance is checked by measurement.
25]9 Supply cords-shall not be in contact with sharp points or edges of the appliance.

Conpliance is-checked by inspection.

25/10 The supply cord of class | appliances shall have a green/yellow core that is connected
to |the’ garthing terminal of the appliance and for appliances not intended for perman

comne oh-to-the ed-\ a¥a o-the-g hing-con a he-plug

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be blue.

Where additional neutral conductors are provided in the supply cord:

— other colours may be used for these additional neutral conductors;

— all of the neutral conductors and line conductors shall be identified by marking using the
alphanumeric notation specified in IEC 60445;

— the supply cord shall be fitted to the appliance.

Compliance is checked by inspection.
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25.11 Conductors of supply cords shall not be consolidated by soldering where they are
subjected to contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.
Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be damaged when moulding the cord to part
of the enclosure.

Conpliance is checked by inspection.

25)13 Inlet openings for supply cords shall be constructed so that the sheath of(the supply
cord can be introduced without risk of damage. If it is not evident from the consttuction of the
appliance that the supply cord can be introduced without risk of damage, a hon-detachaple
linilng 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 glass Ill appliance that
do¢s not contain live parts.

Compliance is checked by inspection.

25)14 Appliances provided with a supply cord and that arexmoved while in operation shall{be
co:rstructed so that the supply cord is adequately proteéted against excessive flexing wherg it
enfers the appliance.

This requirement does not apply to appliances with automatic cord reels that comply with the
requirement and test of 22.16.

Compliance is checked by the following test that is carried out on an apparatus having|an
osg¢illating member as shown in Figure’8.

The part of the appliance that includes the inlet opening is fixed to the oscillating member| so
that, when the supply cord is-at the middle of its travel, the axis of the cord where it enters fhe
cond guard or inlet is verticalkand passes through the axis of oscillation. The major axis of fthe
section of flat cords shall be parallel to the axis of oscillation.

The cord is loaded-so’'that the force applied is:

— |10 N, for eords having a nominal cross-sectional area exceeding 0,75 mm?Z;
— |5 N, faf. other cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where the
condor'cord guard enters the appliance, is adjusted so that when the oscillating member moves
over its full range, the cord and load make the minimum lateral movement.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexings for type Z attachments being 20 000 and for other attachments 10 000.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

The cord and its associated parts are turned through an angle of 90° after half the number of
flexings, unless a flat cord is fitted.

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the appliance. Current is not passed through the earthing conductor or functional earthing
conductor.
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The test shall not result in:

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;

25
co
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It g

broken strands niercing the insulation and becoming accessible
[ 4 )

nected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord angchora
Il relieve conductors from strain, including twisting, at the terminals and-protect
ulation of the conductors from abrasion.

hall not be possible to push the cord into the appliance to such an extent that the cord

int¢rnal parts of the appliance could be damaged.
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mpliance is checked by inspection, by manual test and by the following test.

hark is made on the cord at a distance of approximately 20-mm from the cord anchorage
er suitable point. The mark is made while the cord is subjected to a pull force of:

100 N, for fixed appliances regardless of the mass of the appliance;
the value as shown in Table 12, for other applignees.

p cord is then pulled, without jerking, for 1 sdnythe most unfavourable direction with the fo
pcified. The test is carried out 25 times.

b cord, unless on an automatic cordsreel, is then subjected to a torque that is applied
se as possible to the appliance. The torque is specified in Table 12 and is applied for 1 n

Table 110 — Pull force and torque

Mass.-of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1and <4 60 0,25
>4 100 0,35

Du

15 Appliances provided with a supply cord, and appliances intended to be permanently

ge
the

or

or

fce
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n.

-

)

ring/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 Tongitudinally displaced by more

tha

25.

n 2 mm.

16 Cord anchorages for type X attachments shall be constructed and located so that:

replacement of the cord is easily possible;
it is clear how the relief from strain and the prevention of twisting are obtained;

they are suitable for the different types of supply cord that may be connected, unless the

cord is specially prepared;

the cord cannot touch the clamping screws of the cord anchorage if these screws are
accessible, unless they are separated from accessible metal parts by supplementary

insulation;
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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:

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;

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;

NOTE 1 |If the pressure on the clamping members is applied by means of one or more screws engaging with sepa
or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to“have pne

nut
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securely fixed to the appliance.

screws which have to be operated when replacing the cord do not fix any othefjcempong
However, this does not apply if:

becomes inoperative or is obviously incomplete;

o the parts intended to be fastened by them cannot be removed without the aid of a t
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 Vappliances, they are of insulat
material or are provided with an insulating lining, unless*failure of the insulation of the ¢
does not make accessible metal parts live;

for class Il appliances, they are of insulating material or, if of metal, they are insulated fr,
accessible metal parts by supplementary insulation.

[E 2 Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figure 9.

mpliance is checked by inspection andxby the test of 25.15 under the following condition

p tests are carried out with the lightest permissible type of cord of the smallest cross-sectio
a specified in Table 13 and then with the next heavier type cord having the largest cro|
tional area specified. However, if the appliance is fitted with a specially prepared cord,
t is carried out with this cotd:

b conductors are placed in the terminals and any terminal screws tightened just sufficie
prevent the conducfors from easily changing their position. The clamping screws of the ¢
chorage are tightened with two-thirds of the torque specified in 28.1.

rlews of insulating material bearing directly on the cord are fastened with two-thirds of
hue specified in column | of Table 14, the length of the slot in the screw head being taken
nominal diameter of the screw.

ate

nt.

o after removal of the screws, or if the component is incorrectly repositioned, the appliamce

bol
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17 For type Y attachment and type Z attachment, cord anchorages shall be adequate.

Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25.18 Cord anchorages shall be arranged so that they are only accessible with the aid of a tool
or shall be constructed so that the cord can only be fitted with the aid of a tool.

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.
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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

me

ans.

Compliance is checked by inspection and by the relevant tests.

25

21 The space for the connection of supply cords having type X attachment, or fok

comnection of fixed wiring, shall be constructed:

Co
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Co

so that it is possible to check that the supply conductors are correctly positioned 4
connected before fitting any cover;

so that any cover can be fitted without risk of damage to the conductors or their insulati
for portable appliances, so that the uninsulated end of a conductor,,should it become f
from the terminal, cannot come into contact with accessible metal parts.

mpliance is checked by inspection after fitting cables or flexible)cords having the larg
ss-sectional area specified in Table 13.

rtable appliances are subjected to the following additienal test unless they are provid
h pillar terminals and the supply cord is clamped withiny/30 mm of them. The cord anchora
y be used to provide the clamping.

b clamping screws or nuts are loosened in turh. A force of 2 N js applied to the conducto

come into contact with accessible metal’parts.

22 Appliance inlets shall:

be located or enclosed so thatlive parts are not accessible during insertion or remova
the connector. This requirement is not applicable to appliance inlets complying W
IEC 60320-1;

be located so that the cennector can be inserted without difficulty;

be located so that;after insertion of the connector, the appliance is not supported by
connector when\it/is placed in any position of normal use on a flat surface;

not be an appliance inlet for cold conditions if the temperature rise of external metal p3
of the appliance exceeds 75 K during the test of Clause 11, unless the flexible cord of
cord set is'unlikely to touch such metal parts in normal use.

mpliance is checked by inspection.

the
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direction at a position adjacent to the terminal. The uninsulated end of the conductor shall

of

ith

the

rts
the

25.23 Interconnection cords shall comply with the requirements for the supply cord, except
that:

the cross-sectional area of the conductors of the interconnection cord is determined

on

the basis of the maximum current carried by the conductor during the test of Clause 10 and
not by the rated current of the appliance. If the measured current in the interconnection
cord is greater than the rated current but does not exceed the rated current by more than
the current deviation in Table 2, the cross-sectional area of the conductors in the
interconnection cord do not need to be greater than the cross-sectional area of the

conductors in the supply cord;

the thickness of the insulation of the conductor may be reduced if the voltage of the

conductor is less than the rated voltage;
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— for class Ill construction, interconnection cords of a class | appliance or class Il
appliance, the cross-sectional areas of the conductors need not comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded during
the tests of Clause 11 and Clause 19, respectively.

Compliance is checked by inspection, by measurement and, if necessary, by tests, such as the
electric strength test of 16.3.

25.24 Interconnection cords shall not be detachable without the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection and if necessary by appropriate tests.

25]25 The dimensions of pins of appliances that are inserted into socket-outlets shall |be
compatible with the dimensions of the relevant socket-outlet. Dimensions of thé pins and
eng]agement face are to be in accordance with the dimensions of the releyant plug listeq in
IEC TR 60083.

Compliance is checked by measurement.

26| Terminals for external conductors

261 Appliances shall be provided with terminals or equally effective devices, such as mple
tabs of flat quick-connect terminations in accordance with IEC 61210, screw type terminalsg in
acg¢ordance with IEC 60998-2-1, screwless terminalsin accordance with IEC 60998-2-2 gnd
clamping units in accordance with IEC 60999-1:1999,"for the connection of external conductqrs.
The terminals of a component such as a switchnmay also be used as terminals for exterpal
comductors 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, sbrall
only be accessible after the removal. of;a non-detachable cover. However, earthing terminjals
and functional earthing terminals-may be accessible if a tool is required to make [he
comnections and means are provided to clamp the wire independently from its connection.

Compliance is checked by inspection and by manual test.

26)2 Appliances having type X attachment, except those having a specially prepared cqrd,
and appliances for.the connection of cables of fixed wiring shall be provided with terminalg in
which the conngctions are made by means of screws, nuts or similar devices, unless the
conmnections are-soldered.

The screws and nuts shall not be used to fix any other component except that they may also
clamp internal conductors if these are arranged so that they are unlikely to be displaced when
fitting‘the supply conductors.

If soldered connections are used, the conductor shall be positioned or fixed so that reliance is
not placed upon the soldering alone to maintain it in position. However, soldering alone may be
used if barriers are provided so that neither clearances nor creepage distances between live
parts and other metal parts can be reduced below the values specified for supplementary
insulation if the conductor becomes free at the soldered joint.

Compliance is checked by inspection and by measurement.

26.3 Terminals for type X attachment and those for the connection of cables of fixed wiring
shall be constructed so that they clamp the conductor between metal surfaces with sufficient
contact pressure but without causing damage to the conductor.
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The terminals shall be fixed so that when the clamping means is tightened or loosened:

Co

the torque applied being equal to two-thirds of the torque specified.

Aft]

26

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.

mpliance Is checked by inspection and by the test of Subclause 9.6 of [EC 60999-17:1999,

pr the test, the conductors shall show no deep or sharp indentations.

4 Terminals for type X attachment, except type X attachments having a specially

prgpared cord, and terminals for the connection of cables of fixed wiringy shall not reqyire

sp

cial preparation of the conductor such as by soldering of the strands of the conductor, the

us¢ of cable lugs, eyelets or similar devices. Reshaping of the condugefor before its introductjon

int
sp

The
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the terminal or twisting a stranded conductor to consolidatefthe end is not considefed
cial preparation.

terminals shall be constructed or placed so that the{eonductor cannot slip out when
mping screws or nuts are tightened.

mpliance is checked by inspection of the terminals/and conductors after the test of 26.3.

5 Terminals for type X attachment shall\be located or shielded so that if a wire of a
nded conductor escapes when the conductors are fitted, there is no risk of accidental
nection to other parts that could resultiin a hazard.

mpliance is checked by inspection’and by the following test.

A 8 mm length of insulation isstemoved from the end of a flexible conductor having a nominal
crgss-sectional area as specified in Table 11. One wire of the stranded conductor is left free
and the other wires are fullyinserted and clamped in the terminal. The free wire is bent, withput
tedaring the insulation back, in every possible direction but without making sharp bends aroynd

ba

Th
co

supplementary insulation only.

26

allowtr

riers.

pre shall bewno contact between live parts and accessible metal parts and, for clas$ Il
nstructions; between live parts and metal parts separated from accessible metal parts| by

L

all

6 Termmals for type X attachment and for the connectlon of cables of flxed W|r|ng s

However, |f a spemally prepared cord is used the termlnals need only be suitable for the
connection of that cord.

Table 111 — Nominal cross-sectional area of conductors

Rated current of appliance Nominal cross-sectional area
A mm?2
Flexible cords Cable for fixed wiring
<3 0,5 and 0,75 1 to 2,5
>3and <6 0,75 and 1 1 to 2,5
>6and <10 1 and 1,5 1 to 2,5
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Rated current of appliance Nominal cross-sectional area
A mm?
Flexible cords Cable for fixed wiring
>10 and < 16 1,5 and 2,5 1,5 to 4
> 16 and < 25 2,5 and 4 25 to 6
> 25 and < 32 4 and 6 4 to 10
> 32 and =50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25

Co
sm

26

contain live parts, shall be accessible after removal of a cover or part of the.enclosure.

Co

26
loc

Co

26

comductor introduced into the hole is visible, o can pass beyond the threaded hole fo

dis

Co

26

comnection of the conductors of flat'twin tinsel cords unless the ends of the conductors are fit

wit

Co

mpliance is checked by inspection, by measurement and by fitting cables or cords of
allest and largest cross-sectional areas specified.

7 Terminals for type X attachment, other than those in class lll appliances that do

mpliance is checked by inspection.

8 Terminals for the connection of fixed wiring, including-the earthing terminal, shall
pted close to each other.

mpliance is checked by inspection.

9 Terminals of the pillar type shall be constructed and located so that the end o

fance equal to half the nominal diameter of the screw but at least 2,5 mm.
mpliance is checked by inspection and by measurement.

10 Terminals with screw clamping and screwless terminals shall not be used for

h means suitable for use with screw terminals.
mpliance is checked by inspection and by applying a pull of 5 N to the connection.

pbr the test, the c¢onnection shall show no damage that could impair compliance with 1
ndard.

11 For appliances having type Y attachment or type Z attachment, soldered, weld

ped- or similar connections may be used for the connection of external conductors

fhe

not

be
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these methods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and other metal parts cannot be reduced below the values
specified for supplementary insulation, if the conductor becomes free at the soldered
welded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.

or
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27 Provision for earthing

27.1 Accessible metal parts, including metal parts behind a decorative cover that does not
withstand the test of 21.1, of class 0l appliances and class | appliances that may become
live in the event of a failure of basic insulation, shall be permanently and reliably connected
to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances class |l appliances and class lll appliances shall have no provision for

prgtective earthing.

Safety extra-low voltage circuits shall not be earthed unless they are protective,extra-low
voltage circuits.

Conpliance is checked by inspection.

27]2 The clamping means of earthing terminals shall be adequately secured against
acgidental loosening.

Terminals for the connection of external equipotential bonding conductors shall allow the
comnection of conductors having nominal cross-sectional areas of 2,5 mm?2 to 6 mm2 and shall
nof be used to provide earthing continuity between differént'parts of the appliance. It shall pot
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 bong
confuctors.

ng

Compliance is checked by inspection and byZmanual test.

27)3 If a detachable part having ap~€arth connection is plugged into another part of fhe
appliance, the earth connection shalf"be made before the current-carrying connections are
estiablished. The current-carrying(connections shall be separated before the earth connectjon
when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of the
co:llductors between the cord anchorage and the terminals, shall be such that the currgnt-
canrying conductorsrbecome taut before the earthing conductor if the cord slips out of the cprd
ang¢horage.

Compliancejschecked by inspection and by manual test.

27)4  Allparts of the earthing terminal intended for the connection of external conductors s
be |such that there is no risk of corrosion resulting from contact between these parts and fhe
co i i '

Parts providing earthing continuity, other than parts of a metal frame or enclosure, shall be of
metal having adequate resistance to corrosion, unless they are parts of copper or copper alloys
containing at least 58 % copper for parts that are processed by cold forming, and at least 50 %
copper for other parts, or unless they are parts of stainless steel containing at least 13 %
chrome. If these parts are of steel, they shall be provided with an electroplated coating having
a thickness of at least 5 um at essential areas such as those liable to transmit a fault current.

Parts of coated or uncoated steel that are only intended to provide or to transmit contact
pressure shall be adequately protected against rusting.

NOTE 1 Examples of parts providing earthing continuity and parts that are only intended to provide or to transmit
contact pressure are shown in Figure 10.
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NOTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered to be
adequately protected against corrosion, but they can be used to provide or to transmit contact pressure.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium or aluminium
alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact between
copper and aluminium or its alloys.

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
IS@—1463-

27)5 The connection between the earthing terminal or earthing contact and earthéd) mgtal
pafts 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 providjng
eafthing continuity in the protective extra-low voltage circuit.

Compliance is checked by the following test.

A gqurrent derived from a source having a no-load voltage not’exceeding 12 V (AC or DC) and
equial to 1,5 times rated current of the appliance or 254, ,whichever is higher, is passed
belween the earthing terminal or earthing contact and each' of the accessible metal parts in
turh. The test is carried out until steady conditions haye been established.

The voltage drop between the earthing terminal of¢he appliance or the earthing contact of the
appliance inlet and the accessible metal part s;measured. The resistance calculated from fhe
cufirent and this voltage drop shall not exceed 0,1 Q. The resistance of the supply cord is hot
incfuded in the resistance calculation.

2716 The printed conductors of printed circuit boards shall not be used to provide earthjng
comntinuity in hand-held appliances."They may be used to provide earthing continuity in other
appliances if at least two tracks are used with independent soldering points and the appliance
complies with 27.5 for each circuit.

Compliance is checked by inspection and by the relevant tests.

28| Screws and'connections

28)1 Fixings; the failure of which may impair compliance with this standard, electrical
connectiens  and connections providing earthing continuity shall withstand the mechanical
strésses occurring in normal use.

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as zinc
or aluminium. If they are of insulating material, they shall have a nominal diameter of at least
3 mm and they shall not be used for any electrical connections or connections providing
earthing continuity.

Screws used for electrical connections or for connections providing earthing continuity shall
screw into metal.

Screws shall not be of insulating material if their replacement by a metal screw could impair
supplementary insulation or reinforced insulation. Screws that may be removed when
replacing a supply cord having a type X attachment or when undertaking user maintenance
shall not be of insulating material if their replacement by a metal screw could impair basic
insulation.
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Compliance is checked by inspection and by the following test.

Screws and nuts are tested if they are:

used for electrical connections;

used for connections providing earthing continuity, unless at least two screws or nuts are

used;
likely to be tightened:

e during user maintenance;

Th
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e when replacing a supply cord having a type X attachment;

e during installation.
b 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.

lews in engagement with a thread of insulating material are completely removed &
nserted each time.

en testing terminal screws and nuts, a cable or flexible card of the largest cross-sectio

b test is carried out by means of a suitable screwdriver, spanner or key and by applyin
Hue as shown in Table 14.

umn | is applicable for metal screws withott-heads if the screw does not protrude from
e when tightened.

umn Il is applicable for:

other metal screws and for nuts;
screws of insulating materiaf:

e having a hexagonal head with the dimension across flats exceeding the overall thrg
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-cor,
dimension(exceeding the overall thread diameter;

e with a‘head having a slot or cross-slots, the length of which exceeds 1,5 times
overall thread diameter.

umm I} is applicable for other screws of insulating material.

a specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

nd

nal

the

bad

ner

fhe
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Table 112 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm

1 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
>32 and <36 0,4 0,8 0,6
>36 and <4,1 0,7 1,2 0,6
>4,1 and <£4,7 0,8 1,8 0,9
>4,7 and <5,3 0,8 2,0 7,0

> 5,3 - 2,5 1,25

No|damage impairing the further use of the fixings or connections shall-occur.
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Conpliance is checked by inspection.
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comnections if they generate a full form standard machine screw thread. However, thre

2 Electrical connections and connections providing earthing €ontinuity shall be construc

shrink or to distort unless there is sufficient resiliency in the’metallic parts to compensate
possible shrinkage or distortion of the insulating material.

s requirement does not apply to electrical conngctions 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.

ead-cutting (self-tapping) screws and thread rolling screws shall only be used for electri

ing (self-tapping) screws shall not be used if they are likely to be operated by the user

ead-cutting, thread rolling and space-threaded screws may be used in connections provid
thing.centinuity provided it is not necessary to disturb the connection:

innormal use;

ted

that contact pressure is not transmitted through non-ceramic.insulating material that is liaple

for

3 Space-threaded (sheet metal) screws shall only be used for electrical connections if they
clamp the parts together.

cal
ad-
or

ing

during user maintenance;
when replacing a supply cord having a type X attachment; or

during installation.

At least two screws shall be used for each connection providing earthing continuity, unless the

SC

rew forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.

28.4 Screws and nuts that make a mechanical connection between different parts of the
appliance shall be secured against loosening by means such as spring washers, lock washers
and crown type locks as part of the screw head, if they also make electrical connections or
connections providing earthing continuity. Sealing compound that softens on heating may also
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be used to provide security against loosening but only for screw connections not subject to
torsion in normal use.

This requirement does not apply to screws in the earthing circuit if at least two screws are used

for

the connection or if an alternative earthing circuit is provided.

Rivets used for electrical connections or for connections providing earthing continuity shall be
secured against loosening if these connections are subject to torsion in normal use. A rivet
having a non-circular shank or an appropriate notch may be used to secure against loosening
if these connections are subject to torsion in normal use.

NO
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[E This requirement does not imply that more than one rivet is necessary for providing earthing continuity.

mpliance is checked by inspection and by manual test.

Clearances, creepage distances and solid insulation

subjected.

mpliance is checked by the requirements and tests of¢29-1 to 29.3 that are carried

separately.

If ¢
or
miq

oatings are used on printed circuit boards to protectithe microenvironment (type 1 protecti

roenvironment is pollution degree 1 undertype 1 protection. For type 2 protection,

spacing between the conductors before the protection is applied shall not be less than

va

lies as specified in Table 1 of IEC.60664-3:2016. These values apply to functio

ingulation, basic insulation, supplementary insulation as well as reinforced insulation

NO

29
the

1 Clearances shall not be(less than the values specified in Table 16, taking into acco
rated impulse voltage.for the overvoltage categories of Table 15, unless, for ba

indulation and functional insulation, they comply with the impulse voltage test of Clause

Fo

appliances intepded for use at altitudes exceeding 2 000 m, the clearances in Table

shall be increased according to the altitude correction factor in Table A.2 of IEC 60664-1:20

If t

ne construetion is such that the distances could be affected by any of the following:

distertion;

moyvement of parts;

pliances shall be constructed so that the clearances, creepage-/distances and solid
ulation are adequate to withstand the electrical stresses to which ‘thie appliance is liablg to

put

bn)

to provide basic insulation (type 2 protection), normative Annex J applies. The

fhe
the
nal

E The requirements and tests are basedon IEC 60664-1:2007 from which further information can be obtained.

unt
sic
4.

16
pD7.

assembly of parts;
wear of basic insulation;

wear of functional insulation,

the impulse voltage test is not applicable and the clearances for rated impulse voltages of
1 500 V and above specified in Table 16 are increased by 0,5 mm.

The impulse voltage test is not applicable:

when the microenvironment is pollution degree 3; or
for basic insulation of class 0 appliances and class 0l appliances; or
to appliances intended for use at altitudes exceeding 2 000 m.
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Appliances are in overvoltage category Il.

NOTE 1 Informative Annex K gives information regarding overvoltage categories.

Table 113 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\% V

Overvoltage category

< 50 330 500 800
> 50 and < 150 800 1500 2 500
1 150 and < 300 1500 2 500 4 000

NQTE The values are based on the assumption that the appliance will not generate higher avervoltages than
thgse specified. If higher overvoltages are generated, the clearances have to be increased, accordingly.

a8 | For multi-phase appliances, the line to neutral or line to earth voltage is used for rated-voltage.

Table 114 — Minimum clearances

Rated impulse voltage MinimGm clearance 2
\Y mm
330 0,5b ¢4
500 0,5b ¢4
800 0,50 ¢d
1500 0,5°
2 500 1,5
4 000 3,0
6 900 5,5
8000 8,0
10 000 11,0

NOTE If the\rated impulse voltage is not specified in the table, clearances for
intermediatervalues 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 degree 3.

For tracks of printed circuit boards, this value is reduced to 0,2 mm for pollution
dedgree 1 dlid pUIIuliUll degree 2.

Compliance is checked by inspection and by measurement.

Parts, such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce clearances when making the measurement. The force is:

— 2 N, for bare conductors;
— 30 N, for accessible surfaces.
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The force is applied by means of test probe B of IEC 61032. Apertures are assumed to be
covered by a piece of flat metal.

NOTE 2 The way in which clearances are measured is specified in IEC 60664-1:2007.

NOTE 3 The procedure for assessing clearances is given in informative Annex L.

29.1.1 The clearances of basic insulation shall be sufficient to withstand the overvoltages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

Th’t clearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 m
if the microenvironment is pollution degree 1.

Lag¢quered 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(tlian those specifiedq in
Table 16.

Compliance is checked by measurement.

29/11.3 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 intermedijate
conductive part between the basic insulationyand supplementary insulation, clearanc¢es
arg measured between live parts and the accessible surface, and the insulation systenj is
treated as reinforced insulation as shownin Figure 11.

29)1.4 The clearances for functional insulation are the largest values determined from:

— |Table 16 based on the rated’impulse voltage;

— |Table F.7ain IEC 60664<1:2007 based on the steady-state voltage or recurring peak voltage
expected to occur acress'it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceed 30 kHz;

— [Clause 4 of IEC(60664-4:2005 based on the steady-state voltage or recurring peak voltage
expected to o€cur across it, if the frequency of the steady-state voltage or recurring pgak
voltage exceeds 30 kHz.

If the valués)of Table 16 are largest, the impulse voltage test of Clause 14 may be appljed
insfead-tnless the microenvironment is pollution degree 3 or the construction is such that the
distances could be affected by wear, by distortion, by movement of the parts or during assembly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lacquered conductors of windings are considered to be bare conductors. However, clearances
at crossover points are not measured.

The clearance between surfaces of PTC heating elements may be reduced to 1 mm.

Compliance is checked by measurement and by a test if necessary.
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29.1.5 For appliances having higher working voltages than rated voltage, for example on
the secondary side of a step-up transformer, or if there is a resonant voltage, the clearances
for basic insulation are the largest values determined from:

— Table 16 based on the rated impulse voltage;

— Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceed 30 kHz;

— Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage exceeds 30 kHz.

If [the clearances applied for basic insulation are selected from TablelF.7a | of
IEG 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplementary
ingulation 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 bapic
ingulation.

then the clearances of reinforced insulation shall be twice the value required for bapic

If ’ge clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2005,
ingulation.

If the secondary winding of a step-down transformerlis earthed, or if there is an earthed scrgen
befween the primary and secondary windings,<clearances of basic insulation on [he
seg¢ondary 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.

Compliance is checked by measurement.

29J)2 Appliances shall be constructed so that creepage distances are not less than thgse
appropriate for the working voltage, taking into account the material group and the pollutjon
degree.

NOTE 1 The working voltage for parts connected to the neutral is the same as for parts connected to the line pnd
this|is the working voltage for basic insulation.

Pollutian,degree 2 applies unless:

nrocatione - hava bhaoaon talkan ta neratant tha incnlatinn 1n \ahich ~ocn AAll
pPrecootrons—Toy o e et T—o TOT e oo troT W o SooC—pon

applies;

P
@
—

— the insulation is subjected to conductive pollution, in which case pollution degree 3 applies.
NOTE 2 An explanation of pollution degree is given in informative Annex M.

Compliance is checked by measurement.

NOTE 3 The way in which creepage distances are measured is specified in IEC 60664-1:2007.

Parts such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.
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A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce creepage distances when making the measurement. The force is:

2 N, for bare conductors;

30 N, for accessible surfaces.

The force is applied by means of test probe B of IEC 61032.

The relationship between the material group and the comparative tracking index (CTI) values,

as

given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:

Th
1E(
prd
va

NO

In
Suj
in
in

29
Ta

the

val

Ex
cl
di

material group |: 600 <CTI;

material group Il: 400 < CTI < 600;
material group Illa: 175 < CTI <400;
material group Illb: 100 < CTI| < 175.

bse  CTIl values are obtained in accordance with [|EC 606112:2003 includ

lies specified, in order to establish the material group.

[E 4 The procedure for assessing creepage distances is given in informative Annex L.

a double insulation system, the working voltage~for both the basic insulation §

ing

L 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown, a
of tracking index (PTI) test in accordance with normative Annex-NS carried out at the CTI

nd

bplementary insulation is taken as the working voltage across the complete double

ulation system. It is not divided according to thickness and dielectric constants of the basic

ulation and supplementary insulation.

2.1 Creepage distances of basic insulation shall not be less than those specifieq

pes shall be used instead if they exceed the values in Table 17.

cept for pollution degree 1, (if'the test of Clause 14 has been used to check a particu

ension specified for theé clearance of Table 16.

in

ble 17. However, if the working voltage.is'periodic and has a frequency that exceeds 30 kHz,
creepage distances shall also be.determined from Table 2 of IEC 60664-4:2005. The¢se

lar

arance, the corresponding’ creepage distance shall not be less than the minimum
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Table 115 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
V mm
Pollution degree
1 2 3
Material group Material group
1 1 ll1a/lllb 1 ] Ila/lllb 2
s 90 0,138 0,6 0,89 1,2 1,9 1,7 1,9
125 0,28 0,75 1,05 1,5 1,9 2,1 2,4
250 0,56 1,25 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7.1 8,0
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 7125 14,0 16,0
>1 250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NQTE 1 Lacquered conductors of Windings are considered to be bare conductors, but creepage distances [for
bapic insulation in other than a double insulation construction need not be greater than the associated clearance
specified in Table 16 taking into account 29.1.1.
NQTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances nged
not be greater than thesassociated clearance.
NQTE 3 Except for circuits on the secondary side of an isolating transformer, the working voltage is considened
to pe not less than-the rated voltage of the appliance.
NQTE 4 For_working voltages > 50 V and <630 V, if the voltage is not specified in the table, the values| of
cre¢epage distances can be found by interpolation.
a8 | Material group Illb is allowed if the working voltage does not exceed 50 V.

Compliance is checked by measurement.

29.2.2 Creepage distances of supplementary insulation shall be at least those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.

Compliance is checked by measurement.

29.2.3 Creepage distances of reinforced insulation shall be at least double those specified
for basic insulation in Table 17, excluding its NOTE 1 and NOTE 2, or Table 2 of
IEC 60664-4:2005, as applicable.
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Compliance is checked by measurement.

29.2.4 Creepage distances of functional insulation shall be not less than those specified
in Table 18. However, if the working voltage is periodic and has a frequency that exceeds
30 kHz, the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005.
These values shall be used instead if they exceed the values in Table 18.

The creepage distances may be reduced if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Table 116 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
V mm
Pollution degree?
1 2 3
Material group Material group
1 1 l1a/lllb | ] llla/llib|®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1A 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ° 0,75 1,6 22 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 12,5 14,0 16,0
>1 250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <.8"200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
>'8,000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need not be
greater than the associated clearance for working voltages less than 250 V and for pollution degrees 1 and 2.
However, the creepage distances between terminations are those specified in the table.
NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances need
not be greater than the associated clearance.
NOTE 3 For working voltages > 10 V and < 630 V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the values
specified in Table F.4 of IEC 60664-1:2007 apply. For voltages less than 100 V, the values shall not be less

than those specified for 100 V.

Material group lllb is allowed if the working voltage does not exceed 50 V.

The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V is

considered to be 400 V.

Compliance is checked by measurement.

29
or
du

Co

29

29
Suj

majterial and reinforced-insulation of at least 3 layers.

29

ten
Cl3
16.

3 Supplementary insulation and reinforced insulation shall have adequate thickne
have a sufficient number of layers, to withstand the electrical stresses that can be_expec
ing the use of the appliance.

mpliance is checked:

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulation’ Consists of more th
one separate layer, other than natural mica or similar flaky material, or

for insulation, other than single layer internal wiring insulatien, by an assessment of
thermal quality of the material combined with an electric strength test, in accordance v
29.3.3 and for accessible parts of reinforced insulation consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the material according to 29.3.3 combined W
an electric strength test in accordance with .23.6, for each single layer internal win
insulation touching each other, or

periodic voltage having a frequency that@xceeds 30 kHz.
3.1 The thickness of the insulationsshall be at least:

1 mm for supplementary insulation;
2 mm for reinforced insulation.

3.2 Each layer of material shall withstand the electric strength test of 16.3
bplementary insulation. Supplementary insulation shall consist of at least 2 layers

nperature ,of 50 K in excess of the maximum temperature rise measured during the tes
use 19.CAithe end of the period, the insulation is subjected to the electric strength tes
3 at thesconditioning temperature and also after it has cooled down to room temperatun

Ift

Ss,
ted

an
the
ith
by
ith
o

as specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to any

for
of

3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h at a

of
of

o

pestemperature rise of the insulation measured during the tests of Clause 19 does not exceé

bed

the value specified in Table 3, the test of IEC 60068-2-2 is not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.
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Table 117 — Minimum thickness for accessible parts
of reinforced insulation consisting of a single layer

Rated voltage Minimum thickness of single layers used for accessible parts of reinforced
insulation
Vv mm

Overvoltage category

I 1 n

<50 0,01 0,04 0,1

50 and <150 0,1 0,3 0,6
150 and <300 0,3 0,6 1,2

NOTE The values in Table 19 cover clearances through a possible hole in the insulation and align
IEC|60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance throughsa, possible hole is

co

nkidered relevant because it is only stressed when the second electrode (human body) is 'present.

30| Resistance to heat and fire

vith
not

30J1 External parts of non-metallic material, parts of insulating ‘material supporting live parts
incjuding connections, and parts of thermoplastic material preyiding supplementary insulat

or
th

g appliance to fail to comply with this standard.

This requirement does not apply to:

the insulation or sheath of flexible cords of:internal wiring;
those parts of coil formers that do not support or retain terminals in position;
parts of ceramic material.

Compliance is checked by subjecting the relevant part to the ball pressure test
IEC 60695-10-2.

The test is carried out at(a,temperature of 40 °C # 2 °C plus the maximum temperature 1
determined during the test of Clause 11, but it shall be at least:

75 °C =+ 2 °C, fok external parts;

125 °C + 2 °C,.for parts supporting live parts.

However, forparts of thermoplastic material providing supplementary insulation or reinford

in
te

perature rise determined during the tests of Clause 19, if this is higher. The temperat

on

reinforced insulation shall be sufficiently resistant to heat’if their deterioration could cayse

of

ise

ed

um
lre

1ulation, the test is carried out at a temperature of 25 °C +2 °C plus the maxim

risgs.obtained during the tests of 19.4 and 19.5 are not taken into account provided that

te

fhe

St IS terminated by the operation of a non-self-resetting protective device and |

necessary to remove a cover or use a tool to reset it.

is

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.

30.2 Parts of non-metallic material shall be resistant to ignition and spread of fire.

The requirement does not apply to parts having a mass not exceeding 0,5 g which are
considered insignificant parts, provided the cumulative effect of insignificant parts located within
3 mm of each other is unlikely to propagate flames that originate inside the appliance by

pr

opagating flames from one insignificant part to another.
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be

ign

ited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

for food waste disposers, 30.2.2 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.

Fo
30,

Fo

Th

apf
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1E(
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to

If t
+0
pre
Th
the

Pa

parts of theappiiarnce that are cornmected to the supply mains during thre chargimg per]|

2.3 applies.
 the base material of printed circuit boards, compliance is checked by the test 0r|30.2.4.

p tests are carried out on parts of non-metallic material that have been removed from
they would be in normal use.

E 1 For parts that have been removed, itis the intention that IEC 60695-2-11{2014, 4.3.c) applies, which st3
hove the part under examination in its entirety and test it separately".

bse tests are not carried out on the insulation of wires.

[E 2 The selection and sequence of tests for resistance to firejare shown in Figure O.2 to Figure O.4
Fmative Annex O.

2.1 Parts of non-metallic material are“{ subjected to the glow-wire test
[ 60695-2-11:2014, which is carried out at 550.°C. However, the glow-wire test is not carn
on parts of material classified as having a-glow-wire flammability index (GWFI) accord|
EC 60695-2-12 of at least 550 °C.

.17 mm of the relevant part, then the test sample shall have a thickness equal to the near
ferred value specified in IEC 6€0695-2-12 that is no thicker than the relevant part.

relevant part of the‘appliance.

'ts for which the”glow-wire test cannot be carried out, such as those made of soft or foq

d7

the

bliance. When the glow-wire test is carried out, the parts are placed in the-same orientation

tes

of

of
jied
-

he glow-wire flammability index (GWFI) is not available for a sample with a thickness within

est

b glow-wire test is also hofcarried out on parts of material classified at least HB40 according
to IEC 60695-11-10 provided that the test sample used for the classification was no thicker th

an

my

majterial, shalhmeet the requirements specified in ISO 9772 for material classified HBF, the tiest

Sal

nple used\for the classification being no thicker than the relevant part of the appliance.

30
su

2.2.-For appliances that are operated while attended, parts of non-metallic mate

vial

rtin rrent-carryin nnection h witch contacts and similar contacts in ot

her

components and parts of non-metallic material within a distance of 3 mm of such connections
are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

The test severity is:

750 °C, for connections that carry a current exceeding 0,5 A during normal operation,
650 °C, for other connections.
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Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least:

— |650 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These p3rts
shall:

— |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.

If the glow-wire flammability index (GWFI) is not available for asample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the neanest
prdferred 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;
— |appliances that are continuously loaded by hand;

— |parts supporting welded connections and parts within a distance of 3 mm of thgse
connections;

— |parts supporting connections in low-power circuits described in 19.11.1 and parts withiph a
distance of 3 mm of these connections;

— |soldered connections on printed circuit boards and parts within a distance of 3 mm of thg¢se
connections;

— |connections on Jsmall components on printed circuit boards, such as diodes, transistqrs,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, ahd-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.

30J2.3 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 fo:

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

IE BOBQE 2 44:-204 4 i oopriad 1t ot tha voloviopnt £o 00 IRt withthao $in oFf tha ol Il'e
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applied to the interposed shielding material with the shielded material in place and not direg¢tly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °CG.is-not carrjed
oul on parts of material classified as having a glow-wire flammability index (GWFI) of at lejast
850 °C according to IEC 60695-2-12.

If the glow-wire flammability index (GWEFI) is not available for a samplé-with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thieckness equal to the neanest
prdferred value specified in IEC 60695-2-12 that is no thicker than_the relevant part.

30J2.3.2 Parts of non-metallic material supporting connegtion's, 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-wiré-test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the_partin the vicinity of the connection.

The test severity is:

— |750 °C, for connections that carry a gurrent exceeding 0,2 A during normal operation;
— |650 °C, for other connections.

WHhere a non-metallic material is*within a distance of 3 mm of a current-carrying connection, put
is | shielded from the connection by a different material, the glow-wire test | of
IEQ 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 diregtly
to the shielded material:

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is hot
cafried out on.parts of material fulfilling both or either of the following classifications:

— |a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;
o » \LT5 °C, for connections that carry a current exceeding 0,2 A during normal operation;

675 °f‘ Fnr aothor connoe Honao
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— 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 (GWEFI) 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

tact anmnla tiond fortbha nlocoifinatinn \wno o fhin] v ibhon tha ralavant oot ~ffbha S lio o e
TC O T T PTC OO C U TUT TG~ CTaSSTTTCatIOTT wao 11O tHTCKRCT UT1alT t1CTeTeCvarit oart OT trC-apomart .

A g¢onsequential needle-flame test (NFT) in accordance with normative Annex E is gpplied to
nom-metallic parts that encroach within the envelope of a vertical cylinder having a diametel of
20lmm and a height of 50 mm, placed above the centre of the connection zone and’on toq of
the non-metallic parts that are supporting current-carrying connections, ang\parts of npn-
meltallic material within a distance of 3 mm of such connections if these parts.aré those:

— |that withstood the glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °Q or
650 °C as appropriate, but that during the test produce a flame that-persists for longer than
2 s; or

— |that comprised material having a glow-wire flammability index(GWFI) of at least 750 °C| or
650 °C as appropriate; or

— |small parts, that comprised material having a glow-wire’ flammability index (GWFI) of at
least 750 °C, or 650 °C as appropriate; or

— |small parts for which the needle-flame test (NFF)}\of normative Annex E was applied; o
— |small parts for which a material classification of V-0 or V-1 was applied.

NOTE An example of the placement of the vertical cylinder is shown in Figure 12.

However, the consequential needle-flame*test is not carried out on non-metallic parts, including
small parts, within the cylinder that areparts:

— |having a glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as approprigte;
or

— |comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used for the_tlassification was no thicker than the relevant part of the appliance;
or

— |shielded by a flamg barrier that meets the needle-flame test (NFT) of normative Annex H 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 fhe
applianceé.

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 tesi of
notmative 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

Fe

shall be adequately protected against rusting.

Un
reg

32

32

thdir operation in normal use.

Resistance to rusting

rous parts, the rusting of which might cause the appliance to fail to comply with this’standa

ess otherwise specified in the relevant part 2, the appliance is deemed to comply with
uirement without testing.

Radiation, toxicity and similar hazards

1 Appliances shall not emit harmful radiation or presenia toxic or similar hazard due

fhe

to

the

yse

Unless otherwise specified in the relevant part 2, the/appliance is deemed to comply with
requirement without testing.

32J)2 Appliances shall not present an opticalyradiation hazard due to their operation in normal
use.

This requirement does not apply to lamps and lamp systems that comply with 24.1.10.
Compliance is checked as follows with the appliance supplied at rated voltage.

Rapliation assessment is- performed at or recalculated to 200 mm distance or at the fixed |
distance indicated inthe instructions for use, following the measurement procedure descril

in fEC 62471:2006.

If 4
ass

Th

lamp or damp system is intended to illuminate objects, it shall be assessed at the G
essmentdistance which produces a luminance of 500 lux as described in IEC 62471:20

ed

LS
D6.

of

1E(

p sappliance shall comply with the exempt group classification requirements
P 62471:2006 regarding actinic ultraviolet hazard (Ec) and near-UV hazard (E;;y,).

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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C Fircuit of Figure 4 of IEC 60990:2016
1 pccessible part

naccessible metal part

pasic insulation

pupplementary insulation

double insulation

o A W N

Feinforced insulation

M

igure 1 — Circuit diagram for leakage current measurement at operating temperatune
for single-phase connection of-class Il appliances and for parts of class Il constructipn
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to t

I o IEC

circuit of Figure 4 of IEC 60990:2016

[E For class 0l appliances and class | appliances, C can be replaced by a low impedance ammeter respon
e rated frequency of the appliance.

igure 2 — Circuit diagram for leakage currentimeasurement at operating temperatur
for single-phase connection of‘other than class Il appliances
or parts of class Il construction

ng
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IEC
Key Connections and supplies
C| circuit of Figure 4 of IEC 60990:2016 Ly Ly, Lg, N supply voltage with neutral
1| accessible part PE protective earth conductor
2 | inaccessible metal part VA IT system neutral to earth high impedance
3 | basic insulation
4 | supplementary insulation
5 | double insulation
NOTE If the test laboratery is supplied from a TN or TT distribution system, then Z will be zero. Consequently,
alwgys connecting “C™{0 the neutral conductor will ensure reproducibility of the test result regardless of the typp of
distfibution system.((FN, TT or IT) used by the test laboratory and will cover the most onerous condition likely tq be
encpuntered duting'normal use of the appliance.
Fligures3-— Circuit diagram for leakage current measurement at operating temperature
forthree-phase with neutral class Il appliances and for parts of class Il constructioT
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IEC
Key Connections and supplies
C | circuit of Figure 4 of IEC 60990:2016 L, Ly, Ly N Supply voltage with neutral
1| accessible part PE protective earth conductor
2 | basic insulation VA IT system neutral to earth high impedance

NOTE 1 For class 0l appliances and class’/| 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. Consequently,
alwgys connecting "C" to the neutral.conductor will ensure reproducibility of the test result regardless of the typg of
distfibution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely tq be
encpuntered during normal use of‘the appliance.

Figure 4 — Circuitdiagram for leakage current measurement at operating temperatune
for three-phase{with neutral appliances other than those of class Il or parts of class|l
construction
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IEC IEC
a) Example of a small part b) Example of a small part
S

Key

Q ‘

c) Example of a part that is not a small part

IEC

S purface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm_in~“diameter respectively.

D

g

Aa
15

Poi

Figure 5 — Small part

a point farthest.from the supply source where the maximum power delivered to external load exceeds 15 W

hd B are points closest to the supply source where the maximum power delivered to external load does not exc

V. These-are low-power points.

hts\A and B are separately short-circuited to C.

IEC

ced

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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Dimensions in millimetres
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Key
A insulating material
B spring with a constant suitable for providing a push force as specified in 22.11 on the test finger nail

C loop
Figure 7 — Test finger nail
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Dimensions in millimetres

pxis of oscillation

pscillating frame

counterweight

Eample
djustable caprier plate

pdjustable bracket

oad

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

/

IEC IEC

Canstruction showing studs securely attached to the appliance

IEC IEC

is

Cgnstruction showing part of appliance of insuldting Construction showing one of the clamping members
material and so shaped that it obviously forms part'of a fixed to the appliance
cofrd clamp.

NOTE 1 Clamping screws can screw.irto threaded holes in the appliance or pass through holes where they afre
sefcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

IEC IEC

Construction showing no part securely fixed to the appliance

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

Figure 9 — Constructions of cord anchorages
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Key
1 part providing earthing continuity

2 part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal
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I:I Air
Solid insulation

1 pccessible unearthed metal part

A 0N

Thel live parts L, and L, are separated from each other and partially surrounded by a plastic enclosure contair
apeftures, partially by air and are inneontact with solid insulation. A piece of inaccessible metal is incorporated in

enclosure
pccessible earthed metal part

naccessible unearthed metal part

the |construction. There are two imetal covers, one of which is earthed.

IEC

NOTE

DE or FG of supplementary insulation are not measured.

Type of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation L,L,
Supplementary insulation DE
FG
Reinforced insulation LK
L,J
L,
L,C

1

ng
de

If the clearances LD or L,F meet the clearance requirements for reinforced insulation, the clearances

Figure 11 — Examples of clearances
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If B
Cor
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D
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A
D
B—0 |
C\
| |
LY
A IEC

connection zone
hon-metallic material
hon-metallic material

hon-metallic material

[E 1 The placement of the cylinderis shown with respect to example 1 in Figure O.5.

[E 2 If C flames for longer than 2 s during the glow-wire test, then the cylinder is assumed to be located at
er boundary of C. Conseguently parts B and D are subjected to the needle-flame test.

flames for longer than 2 s during the glow-wire test, then the cylinder is assumed to be located on top o
sequently, D is subjected to the needle-flame test.

E 3 In someé eonstructions, D can be another part of the same moulding as B or C. Therefore, if B or C flg

onger than2\s during the glow-wire test, the material used for B or C that is within the cylinder, represente
5 also subjected to the needle-flame test.

Figure 12 — Example of the placement of the cylinder

the

f B.

me
by
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Dimensions in millimetres

+0,1
31,7 0

+0,1

254 0

+0,1

571 0
\7)

AP

| X IEC
N
Figure 13 — Snﬁ{} parts cylinder

RN
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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 temperatire

Figure 14 — Example of a specified operating region
of a lithium-ion cell during charging
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IEC
hdhesive
hermocouple wires 0,3 mm diameter to IEC 60584-1 Type K
handle arrangement permitting a contact force of 4 N+ 1 N
polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm
inned copper disc: 5 mm diameter, 0,5 mm thick with a flat contact face

Figure 101 — Probe for measuring surface temperatures
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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

prag

duction variation that could impair safety They are normally carried out on the compl

cte

ap
du

Co

Th

equivalent to that provided by the tests specified in this annex.

Th

de
ina|

If g

A.j

A d
(A

Th

mTufacturer’s responsibility to decide if additional routine tests are necessary. It may

pliance after assembly but the manufacturer may perform the tests at an appropriate.sta
ing production, provided that later manufacturing processes do not affect the resulis:

b manufacturer may use a different routine test procedure provided that the level of safet

pse tests are the minimum considered necessary to cover esséntial safety aspects. It is

ermined from engineering considerations that some of‘\the tests are impracticable
propriate and therefore need not be carried out.

product fails any of the tests, it is to be retested after rework or adjustment.

P Earth continuity test

urrent of at least 10 A, derived from a'source having a no-load voltage not exceeding 1
U or DC), is passed between each ofthe accessible earthed metal parts and for:

class 0l appliances, and for elass I appliances intended to be permanently connected
fixed wiring, the earthing terminal;

other class I appliances:
e the earthing pin or earthing contact of the plug;
o the earthingpinof the appliance inlet.

b voltage drop. iS"measured and the resistance is calculated and shall not exceed for:

appliances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply cor;
other<appliances, 0,1 Q.

Th

ge

mponents are not subjected to these tests if they have been previously subjected’to routine
tesfts during their manufacture.

the
be
or

to

p 'duration of the current flow is that required to enable the voltage drop to be measured.

A.3 Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and

the

points of application are shown in Table A.1.
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Table A.1 — Test voltages

Test voltage

12

Class 0 appliances, Class 0l appliances, Class | Class Il appliances

LTS G S B appliances and Class Il appliances

Rated voltage

<150 Vv > 150 V
Between live parts and
aggess:ble metal parts
sejparated from live parts
by
» pasic insulation only 800 1000 400,
* ouble or reinforced 2 000 2 500 ~
insulation @ °

@ | This test is not applicable for class 0 appliances.

b | For class 0l appliances and class | appliances, this test need not be carriedsout on parts of class| Il
construction if the test is considered to be inappropriate.

It may be necessary for the appliance to be in operation during’the test to ensure that the fest
voltage is applied to all relevant insulation, for example, heating elements controlled by a relay.

Instead of being subjected to an AC voltage, the insulation 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
considered to be a DC voltage.

No|breakdown shall occur. Breakdown is asSumed to occur when the current in the test cirguit
exteeds 5 mA. However, this limit may be increased up to 30 mA for appliances with a hjigh
leakage current.

The circuit used for the test should incorporate a current sensing device that trips when fhe
cufrent exceeds the limit. The“high voltage transformer should be capable of maintaining fhe
spécified voltage at the limitihg current.

A. Functional test

The correct functioning of an appliance is checked by inspection or by an appropriate test if the
incprrect conwection or adjustment of components has safety implications.

NOTE Examples are verification of the correct direction of motor rotation and the appropriate operation of interllock
swifches. 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
X RN

Th

T
battery-operated appliances and remote controls employing batteries that
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.

e clause numbers in this Annex refer to the clause numbers in the main part of this stand

thdt are modified or not applicable. Clauses that are additional to the clauses’in the main g

of {

NO
con

NO

An

NO

his standard are identified by adding the Annex letter with the numbefing starting at 1.

[E 1 This annex does not apply to battery chargers (IEC 60335-2-29) (Seée-«Figure B.1 e). When use
unction with the word charger, battery is not a defined term so is not bolded:

'E 2 When supplied in parts, the complete appliance is the detachable_power supply part:

plus the part of the appliance containing the battery and the battery\charging circuitry (Figure B.1 b);

with the battery charging circuitry plus the part of the appliance.containing the battery (see Figure B.1 c
d); or

with the battery charging circuitry plus the separable battery and the part of the appliance performing
intended function (see Figure B.1 f).

bverview on the different configurations is given in Figure B.1.

E 3 As the requirements in this annex are based on battery systems that use lithium-ion chemistry, o

mefpl-ion and newer chemistries can have characteristics and performance not fully contemplated by th

req

3

B.3

B.3
no
ba

lirements or those of the referenced battefysstandard.

Terms and definitions

.1 Definitions relating.to physical characteristics

1.1
rmal operation
tery-operated.appliances are operated under the following conditions:

for appliances operated with detachable batteries or separable batteries that
disconnected from the appliance for charging purposes, the appliance is operated to perfq
its intended function with a battery that is fully charged. The battery being the mode
type-reference of the battery provided or indicated in the instructions;

are

ard
art

i in

And

the

her
ese

are
rm
or

from the appliance for charging purposes, and that cannot perform their intended funct

ted
ion

while the batteries are being charged, the appliance is operated to perform its intended

function with a battery that is fully charged;

for appliances operated with batteries that are replaceable, including integral 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

5.2

General conditions for the tests

The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

ch
lealst 2 h but no more than 6 h.

B.5

Fof battery-operated appliances, where the supplyterminals for the connection of the batte

ha

comnection is unlikely to occur due to the construction of the appliance.

B.§
the

supply or a specially constructed ‘hattery, the output of each having the characteris
described in Table B.1 for the relevant battery type.

This subclause is not applicable.
This subclause is not applicable.
This subclause is not applicable.
This subclause is not applicable.

.1 Before starting a test requiring a battery that is fully charged; the battery shall be fy
rged and then shall be disconnected from the charging source and allowed to rest fo
.2 Whenever a rated voltage is specified, a battery that is fully charged shall be use

e no indication of polarity, the more unfavourable polarity shall be applied unless suc

.3 Where it is specified in the requirements that the battery provided with or intended

lly
at

for

appliance may be replaced with an artificial source, that source shall consist of a DC power

ics
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Table B.1 — Artificial source characteristics

IEC 60335-2-16:2022 EXV © |[EC 2022

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type v A A Ah ¢
(Informative)
10 % +0 % +25 % IEC
-259% 0% References®
Fgllyg- . 0,5x1_of | 2,0x /s.c of EO?‘% of cagicifly of
eharged battery-provided
Selaipelie battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
Na@n-rechargeable
AAAd 1,5 3 10 0,5 LRO3
Nqn-rechargeable AAY | 1,5 5 15 1,0 LR6
Nqn-rechargeable CY 1,6 5 156 3,0 LR14
Nqn-rechargeable DY 1,5 6 20 10 LR20
Na@n-rechargeable
PR3Y (9 V) 9,0 0,6 6 0,5 6LR61
, 200 % of tapacity of
0,5x1__of | 2,0xI_ of .
Nan-rechargeable g:ggal S =X battery provided )
(other) volta g battery battery measured at 1 A and
g prOVIded prOVIded 0!9 V/cell cut-off
NOTE 1 [ limits are specified for those batteries likely to be replaced with others of the same type but|of

differing performance.

NOTE 2 The specified Ah values are based upon noniinal 1 A discharge current with a 0,9 V/cell end-¢f-
dig$charge voltage except for PP3 (9 V), which is based upon 0,1 A discharge current with a 0,9 V/cell end-¢f-
discharge voltage.

NOTE 3 As used in this table, "provided" means either the battery that is provided with the appliance or, if ot
prpvided, the battery that is intended or specified to be used with the appliance.

a8 | The short circuit current is measured-after 1 s £ 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be takpn
to ensure that self-heating of the resistance is managed to minimize the variability on the current during the
tests.

b | References are taken from\[EC 60086-1.

¢ | If the measured capacity.is less than 50 % of the capacity specified by the battery manufacturer, calculatipn
of minimum capacity,~shall be based on the capacity specified by the battery manufacturer instead |of
measurement.

The non-rechargeable types specified are for alkaline types only.

6 | Classification

6.1 Battery-operated appliances without a supply connection or a functional earth

connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

Compliance is checked by inspection and the relevant tests.
7 Marking and instructions

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:

— name, trade mark or identification mark of the manufacturer or responsible vendor;
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— model or type reference;
— IP number according to degree of protection against ingress of water, other than IPX0;

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
appliance.

If more than one battery type can be used with the appliance, the appliance shall be marked
with the type reference of at least one of the battery types that can be used together with-either
thg symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If 1pp|iances use more than one battery, appliances shall be marked to indieate correct polafity
comnection of the batteries.

If relevant, the positive terminal shall be indicated by symbol IEC®0417-5005 (2002-10) and
theg negative terminal by symbol IEC 60417-5006 (2002-10).

Examples of acceptable marking of an appliance using three\batteries are shown in Figure §.2.

Detachable batteries and separable batteries shall be marked with the:

— |name, trade mark or identification mark of the manufacturer or responsible vendor;
— |model or type reference;
— |[IP number according to degree of proteetion against ingress of water, other than IPXO0.

Detachable batteries and separable-batteries that are disconnected from the appliance |for
chIrging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall aflso

be |marked with symbol IEC 60417-6413 (2019-05) and the model or type reference of the
baftery charger or with the substance of the following:

Use only with <model*or type reference> battery charger.

If more than one battery. charger can be used to charge a detachable battery and separaple
battery that is discanhected from the appliance for charging, the battery shall be marked with
the type reference of at least one of the battery chargers that can be used together with either
thg symbol IS@-71000-0790 (2004-01) or with the substance of the following:

See.instruction manual for additional battery chargers.

th

Batteries that are user replaceable, other than general purpose batteries, shall be marked W
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)]
T [E)’/‘m't\)ciIFIEC 60417-6413 battery charger
S | 1201T9=U9)]

7.12 Instructions shall be provided with the appliance so that the appliance can be used safgly.

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

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

The instructions shall state the substance of the following:

This appliance is not intended for use by persons (including children) with redug¢ed
physical, sensory or mental capabilities, or {ack of experience and knowledge, unlg¢ss
they have been given supervision or instrtction concerning use of the appliance by a
person responsible for their safety.

4

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

The instructions for appliances incorpatating batteries that are intended to be removed |for
charging or are intended to be replaced;by the user and that can be contained in the small parts
cylinder in Figure 13 shall state the substance of the following:

WARNING: Keep out of-reach of children. Swallowing can lead to chemical burms,
perforation of soft tissue, and death. Severe burns can occur within 2 h of ingestipn.
Seek medical attention immediately.

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

The instructions for battery-operated appliances shall contain the following information,|as
applicable;

— |the'battery type;
_ lgeiai I' oo : Fbatteries:

— 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.

Thé Tnstructions for battery-operated appliances incorporaiing batteries Iniended 1o |be
removed for charging or replaced by the user shall include, as applicable, the substance of the
following:

— |rechargeable batteries are to be removed from the appliance before being charged;
— |different types of batteries or new and used batteries are not to be mixed;

— |exhausted batteries are to be removed from the appliance and safely disposed of;
— |if the appliance is to be stored unused for a long period, the batteries Should be removegd;
— |do not use non-rechargeable batteries in place of rechargeablerbatteries;
— |do not use modified or damaged batteries.

The instructions for battery-operated appliances incorparating batteries intended to |be
removed for charging or replaced by the user shall include, as applicable, the followjng
information:

— |the battery type reference;

— |the orientation of the battery with regard to polarity;

— |the method of replacing batteries including maintaining correct polarity.
The instructions for battery-operated appliances incorporating batteries that are intended to

be [removed prior to disposal of the appliance shall include details regarding their safe remojval
and disposal.

The instructions for battery-operated appliances that use detachable batteries and
separable batteries that(ane disconnected from the appliance for charging the battery small
incjude the model or type reference of the battery charger to be used along with the substance
of the following:

WARNING*Use only with <model or type reference> battery charger.

If the symbolfor battery charger is used, its meaning shall be explained.

NOTE , Instructions can be marked on the appliance as long as they are visible in normal use.

The marking to indicate correct polarity connection of the batteries specified for appliances
using more than one general purpose battery (battery not designed or sold for a specific
purpose) shall be in or adjacent to the battery compartment.

The type reference of the battery charger shall be placed next to symbol
IEC 60417-6413 (2019-05).
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8 Protection against access to live parts

This clause is not applicable to the appliance functional part of a battery-operated appliance
and its batteries, providing the battery circuits do not have an earth connection or mains
connection.

NOTE 1 The requirements for parts requiring protection against simultaneous contact are specified in B.22.3 and
B.22.4.

NOTE 2 The term appliance functional part is illustrated in Figure B.1.

10( Power input and current

10J1 This subclause is not applicable.
10J2 This subclause is not applicable.
11| Heating

111 Battery-operated appliances, their surroundings, and . batteries shall not attain
exgessive temperatures in normal use.

Compliance is checked by determining the temperature, rise’ of the various parts under fhe
conditions specified in B.11.1, 11.2, 11.3, 11.7, and 11.8:

11J4 This subclause is not applicable.
11J5 This subclause is not applicable.

11J6 This subclause is not applicable.

-~

B.11.1 Battery-operated appliances are tested under the conditions of normal operatio

For appliances operated with detachable batteries or separable batteries that are
disconnected from the appliance for charging purposes, the appliance is operated until it|no
loniger operates due to depletion of the battery. On the completion of the test, the deplefed
battery is immediatelyreplaced with another battery that is fully charged, the battery bejng
the model or type reference of the battery provided or indicated in the instructions. The tesi is
redeated until the-appliance no longer operates due to depletion of the battery or until fhe
temperature risess have stabilized to values not more than 5 K higher than the temperature rises
measured at.the same locations during the first test, whichever occurs first.

Fof appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes, and that cannot perform their intended function while fhe
batteries are being charged, the appliance is operated continuously until it cannot perform its
intended function due to the depletion of the batteries.

For appliances operated with batteries that are replaceable or non-rechargeable batteries,
the appliance is operated until the minimum capacity of the battery as specified in Table B.1
has been delivered or until steady conditions are established, whichever occurs first.

19 Abnormal operation

19.1 For battery-operated appliances, instead of the tests specified, compliance is checked
by the tests of 19.2, 19.4, 19.7, 19.9, 19.11, 19.12, 19.14, 19.15, B.19.1 to B.19.5.

Detachable batteries and separable batteries are also subjected to the test of B.19.6.
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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:

Ioclina +h raotor
T T

TOCITGg

torque;

aortorarada cmallar fthapn tha £0] | ad
Or—tOT O CTS—SrrrarnCr—trrart trTC-1uiT_19

— |locking moving parts of other appliances.

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

The test is conducted at both Isc (high) and Isc (low), if testing with the artificial'source descrilyed
in B.5.3.

The test is conducted:

— |until the test sample achieves a steady condition, including-returning to room temperature;
or

— |until at a time period of at least 3 h has elapsed.

19111 Electronic circuits are checked by evaluation of the fault conditions specified in
19)11.2 for all circuits or parts of circuits, unlessdthey comply with the conditions specified in
19(11.1.

NOTE 1 In general, examination of the appliance and-its circuit diagram will reveal the fault conditions which hiave
to He simulated, so that testing can be limited to those cases that may be expected to give the most unfavourable
resilts.

Appliances having a device with an*off position obtained by electronic disconnection, or a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.11)4.

NOTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electrgnic
cirquits, reference is made to informative Annex Q. It is noted that in the parts 2 there may be additional or alternative
abnprmal operation tests specified; these are not shown in the flow chart. For correct application of this standard,
the normative text takes precedence over the guidance given in informative Annex Q.

If the safety of the-appliance under any of the fault conditions depends on the operation df a
miniature fuse=link complying with IEC 60127, the test of 19.12 is carried out. The appliafce
shall comply-with the conditions specified in 19.13.

If 4 condiictor 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.

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.
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19.11.4.8 Battery operated appliances are supplied with a battery that is fully charged and
operated under normal operation for approximately 60 s, and then subjected to a 60 s
interruption of the battery current. When the battery current is restored, the appliance shall:

— continue to operate normally from the same operating cycle point reached before the battery
supply was interrupted; or

— not continue operating without requiring manual intervention to restart from the same
operating cycle point reached before the battery supply was interrupted; or

— not continue operating without requiring manual intervention to restart from the part of the
cycle selected by the user.

19113 During the tests, the appliance shall not emit flames, molten metal, or poisonous| or
ignjitable gas in hazardous amounts and temperature rises shall not exceed the values,shdwn
in Table 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
thrpugh their vents.

NOTE 1 Gas vented from cells is not considered to be poisonous or ignitable in hazarfdous amounts.

After the tests, and when the appliance has cooled to approximately room temperature,
compliance with B.22.3 and B.22.5 shall not be impaired and-the’ appliance shall comply with
2042 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise
K

Part

Wpoden supports, walls, ceiling and floor of the test corner and wooden

capinets 2 150

2 | For motor-operated appliances, these temperature rises are not determined.

Fof appliances which are immersed in or filled with conducting liquid in normal use, fhe
appliance is immersed in orfilled with water for 24 h before the test of B.22.5 s carried out

The appliance shall not.undergo a dangerous malfunction, and there shall be no failurg of
protective electronic 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 beecome operational; or

— |if they become operational, not result in a dangerous malfunction during or after the telsts
0f\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:

— 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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19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are connected to the battery terminals of the opposite polarity, unless such a connection by
the user is unlikely to occur due to the construction of the appliance.

B.19.2 For battery-operated appliances with provision for multiple batteries, one or more of
the batteries shall be reversed and the appliance shall be operated, if reversal by the user of
battery polarity is allowed by the construction.

B.19.3 For battery-operated appliances with motor(s), the terminals of each motor-are short
cir¢uited one at a time, where the resistance of the short-circuit does not exceed, 10 mQ and
with the appliance operating under the conditions of Clause 11. The test is copducted until
stelady conditions are achieved, including returning to room temperature or-until a time pefiod
of at least 3 h has elapsed.

B.19.4 Appliances incorporating batteries that use metal-ion chegmistries are tested|as
follows.

The test is conducted with all the cells of the battery fully charged and, for batterfes
consisting of more than one cell, one cell fully discharged on a detachable battery| or
separable battery connected to the appliance or on an appliance containing an integral
battery.

The main discharge connections of the battery.are shorted with a resistance not to exceed
10)mQ. The test is conducted until a non-selfsresetting protection device operates or|an
intentionally weak part becomes permanently open-circuited or until the test sample retufns
to room temperature.

NOTE The main discharge connections for separable batteries or detachable batteries are the battery terminjals.
Forlan integral battery, this is the output connection closest to the cells including their control circuitry.

B.19.5 The battery-operated.appliance and any cords except supply cords, as appropriafe,
arg tested with the battery.connected, under the following fault conditions applied one at a
time:

— |any cord provided.between the battery-operated appliance and a separable battery shall
be short-circuiteg-at the point along its length likely to produce the most adverse effects;

— |for applianeés having batteries that are replaceable and that can be removed without fhe
aid of a_tool, and having terminals that can be short-circuited by a thin straight bar, fhe
terminals’of the battery are short-circuited;

— |charging terminals of the battery-operated appliance that are simultaneously accessiple
withr the test probe 13 of IEC 61032 are short circuited so as to produce the mpost
unfavouravie Tesult.

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.

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.
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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 than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or

b) |a volume of air of the amount specified in Table B.3 shall be 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 wolume| by
more than 3 ml. The overpressure within the enclosure shall drop below 70-kPa within 30 s
without any unintended rupturing damage to the enclosure

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Min. total area of.openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah<25 30
25<Ah <100 50
Ah 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 = 100 100

B.20.2 The’enclosure of detachable batteries and separable batteries that use metal-on
chemistries shall withstand the pressure generated when a cell vents during failure.

Cohmi checked-by . . ‘ e oot , ” Lo
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

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.


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 - 149 -

21 Mechanical strength

21.1 Battery-operated appliances shall have adequate mechanical strength and shall be
constructed to withstand such rough handling that may be expected in normal use.

Compliance is checked as follows.

The appliance fitted with fully charged batteries and rigidly supported is subject to test Ehb
of IEC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to every

If necessary, the blows are also applied to handles, levers, knobs and similar parts and’to|sighal
ps and their covers but only if the lamps or covers protrude from the enclosure byymore than
10|mm or if their surface area exceeds 4 cm?. Lamps within the appliance and théir,Covers are
only tested if they are likely to be damaged in normal use.

WHhHen applying the release cone to the guard of a visibly glowing heating element, fhe
hammer head passing through the guard shall not strike the heating elemeént.

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.

Hapd-held battery-operated appliances shall also be subjected to test free-fall — procedpre
1, of IEC 60068-2-31. They shall be dropped three tintes from a height of 1 m onto a concrete
suffface. The sample shall be positioned to vary the“point of impact. Batteries shall be fylly
charged prior to the test. Hand-held battery-operated appliances employing detachaple
batteries are tested with and without the detachable battery.

Following the above tests, the appliance_shall not catch fire, leak fluid that is visible from fhe
oulside of the appliance enclosure orcexplode and shall meet the requirements of Clause 20,
Clquse 29, B.22.3 and B.22.5 where short circuit of functional insulation will impair
compliance with this standard.

Damage to the finish, smajl-dents that do not reduce clearances or creepage distances below
thg values specified in Clause 29, and small chips that do not adversely affect protection against
acgess to parts requiring protection against simultaneous contact according to B.22.3 are
ignjored.

If 4 decorativeseover is protected by an inner cover, fracture of the decorative cover is ignofed
if the inner,cover itself withstands the test.

Cracks\not visible to the naked eye and surface cracks in fibre-reinforced mouldings and simjlar
maftetials 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.

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.
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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 not catch fire, leak fluid that is visible from the outside of the battery enclosure or explade
andl shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 where short Cir¢uit
of functional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances or creepage distances bejow
thg values specified in Clause 29, and small chips that do not adversely affect protection against
acgess to parts requiring protection against simultaneous contact according to B.22.4 are
ignjored.

If 4 decorative cover is protected by an inner cover, fracture of the‘decorative cover is ignofed
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and simjylar
malterials are ignored.

Fof batteries that use metal-ion chemistry:

— |the open circuit voltage of the battery 24 h after the tests shall not be less than 90 % of the
voltage measured immediately prior to the tests;

— |cells shall not have vented by any means other than through their vents.

22| Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact with
molving parts shall be fixed in'a reliable manner and withstand the mechanical stress occurring
durfing normal use. Snap-in)devices used for fixing such parts shall have an obvious locked
position. The fixing preperties of snap-in devices used in parts that are likely to be remoyed
dufting 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 npn-
cofrosive, hon-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.

22.26 This subclause is not applicable.

22.27 This subclause is not applicable.
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22.

22.

22.

22.

22.

28 This subclause is not applicable.
29 This subclause is not applicable.
30 This subclause is not applicable.
31 This subclause is not applicable.

32 This subclause is not applicable.

22
ligu

in

wo
22
22
22

22

B.2

ulation only or with other current carrying parts such that compliance with B.22.3-and B.2
Lld be impaired.

34 This subclause is not applicable.
35 This subclause is not applicable.
36 This subclause is not applicable.

37 This subclause is not applicable.

comnections) shall not employ appliance couplers according to IEC 60320 (all parts)

IE(

Us

[ 60309-2.

br accessible interfaces between elements of a battery system (not mains connectio

33 Conductive liquids that are or may become accessible in normal use and conductlive
ids that are in contact with accessible metal parts shall not be in direct contact with curr
caering parts or unearthed metal parts that are separated from current carrying parts by ba

ent
kic
D .4

2.1 User accessible interfaces between elements of a battery system (not malins

or

ns)

shall not employ connectors of the follewing types unless the battery system is adequaftely

prg

Co

tected against the use of an incarrect supply:

barrel connectors with outside-diameters of 6,5 mm or less;

concentric connectors with-a diameter of 3,5 mm or less according to IEC 60603-11.

against use of an inearrect supply, by the following test.

Th

b mating coannector shall be supplied by a:

then;

HEV- VoVt
TTTCT CTITCTIL,

mpliance is checked\by-inspection, measurement and for determining adequacy of protection

5 V AClvoltage that is increased in 5 V increments to 30 V for 5 min at each increment; gnd

10’V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at eefch

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
of the cells is permitted provided that they have not vented by any means other than through

the

ir vents.
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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:

— voltage between them exceeds 42,4 V; and

— |current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for when.ripple
exceeds 10 %.

Compliance is checked by inspection and the following test.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
appliance being in every possible position except that appliances normally.used on the flpor
anr 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 probésthe force on the probe in
the straight position is increased to 20 N when probe B is used aor 10 N when probe 18 is used.
If the probe then enters the opening, the test is repeated with/the probe in the angled positipn.

During the tests with test probe B, all detachable parts.are removed except lamps locafed
behind a detachable cover are not removed. However,-during insertion or removal of lamps
whjch are located behind a detachable cover, pratection against simultaneous contact with
pafts having a voltage between them exceeding 42,4°V shall be ensured.

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

However, test probe 18 is not applied-{e’appliances for commercial use unless they are intended
to pe installed in an area open to thé public.

o

It shall not be possible to touchtwo or more conductive parts of opposite polarity with the probes
if the voltage between theémyexceeds 42,4 V and the current between them exceeds 2 mA |for
DQ or 0,7 mA peak forwhen ripple exceeds 10 %.

The current is 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 thereis’adequate protection against simultaneous contact with two or more conducfive
pafts 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
20 N. If the probe then enters the opening, the test is repeated with the probe in the angled
position.

During the tests with:


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 - 153 -

— test probe B, all detachable parts are removed;
— test probe 18, no parts are removed.

However, test probe 18 is not applied to batteries for appliances for commercial use unless
they are intended to be installed in an area open to the public.

It shall not be possible to touch two or more conductive parts of opposite polarity with the probes
if the voltage between them exceeds 42,4 V and the current between them exceeds 2 mA.

The current is measured using the circuit in Figure 4 of [EC 60990:2016

B.22.5 Insulating materials providing protection against simultaneous contact with twe .ormpre
comductive parts shall be adequate when:

— |they are within 1,0 mm of the conductive parts;

— |the voltage between the conductive parts exceeds 42,4 V peak; and
— |[the current between the conductive parts exceeds 2 mA for DC or 0)7 mA peak for when
ripple exceeds 10 %.

Compliance is checked by inspection, measurement and the following test.

The insulating material is subjected for 60 s to 750 V or 142 times the working voltage plus
700 V, whichever is greater, in accordance with IEC 61180. The test voltage is applied|on
opposing sides of the insulating material.

NOTE This does not exclude the testing of the material as situated within the appliance.

During the test care shall be taken to avoid ovétstressing parts not needed to provide protection
agqinst simultaneous contact with two or mare conductive parts.

The high-voltage source used for the test is to be capable of supplying a short circuit current |
belween the output terminals after the output voltage has been adjusted to the appropriate test

voltage. The overload release of\the circuit is not to be operated by any current below fhe
trigping current I,. The values of-lg and |, are 200 mA and 100 mA, respectively.

No|breakdown shall occur during the test.

G

-

qQw discharges without a drop in voltage are neglected.

The current issmeasured 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 operatiop if
veTting 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.

23.5 For battery-operated appliances compliance is checked by the test of B.22.5.
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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 61058-1-1:2016 for mechanical switeches and
IEC 61058-1-2:2016 for electronic switches. The number of cycles declaredfor” 7.4| of
IEC 61058-1:2016 shall be at least 10 000 under the load conditions encountered in fhe
appliance, this being the declared specific load according to 7.2.5 of IEC 61068+1:2016. If the
switch makes and breaks a locked rotor current, the number of cycles decCltared for 7.4.9 of
IEG 61058-1:2016 shall be at least 50 under the load conditions encountered in the applianice,
this being the declared specific load according to 7.2.5 of IEC 61058-1:20416.

The declared number of operating cycles is only applicable for switches required for compliapce
with this standard.

Unless switches have been previously tested to and found to’comply with IEC 61058-1-1:2016
or |IEC 61058-1-2:2016 for the number of cycles declared, compliance is checked by fhe
following tests conducted on separate samples:

— |50 cycles of making and breaking the locked-motor current, if any, encountered in fhe
battery-operated appliance incorporating.a battery that is fully charged. Each "on" penjod
having a duration of not more than 0,5 scand each "off" period having a duration of at lefast
10 s;

— |10 000 cycles of making and breaking the current encountered in a battery-operated
appliance incorporating a battery-that is fully charged with no additional mechanical lopd.
The switch is actuated at a uniform rate of 30 cycles per minute.

The switch shall complete the required cycles of operation and shall have no electricall or
mechanical failure. At the @nd of the tests:

— |the switch contacts shall operate properly in the "on" and "off" positions;

— |the temperature rise of the switch terminals shall not have increased by more than 30 K
above the temperature rise measured in Clause 11.

B.24.1 Therelevant standards for non-acid based electrolyte cells employed in batteries are
IEG 62133<1:2017 for nickel systems and I[EC 62133-2:2017 for lithium systems.

NOTES/The requirement for cells does not extend to the battery itself.

A battery that uses metal-ion chemistry shall additionally be subjected to the tests of
Subclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.

25 Supply connection and external flexible cords

25.9 The requirement also applies to interconnection cords of battery-operated
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

B.2

cond connecting a separable battery shall be so located or shielded that there is‘no’risk of

inc
Co
27

27.
inc

29

29
the
be
Ho
ba
pa
by

NO

B.Z
B.2
ac(
the

clelarances shall*be not less than 1,0 mm.

Co

Terminals for external conductors

6.1 Terminal devices in an appliance for the connection of the flexible leads orcfleXible

prrect connection.
mpliance is checked by inspection.
Provision for earthing

1 The battery-operated appliance shall have no provisian for a protective earth but m
prporate a functional earth.

Clearances, creepage distances and solid insulation

1 Clearances shall not be less than the values specified in Table 16, taking into acco

500 V for working voltages less than 50 V and 1 500 V for all other working voltag
wever, if the construction, including between parts of opposite polarity for connecting
tery, is such that the distances couldibe affected by wear, by distortion, by movement of
ts or during assembly, the clearances for rated impulse voltages of 1 500 V are increas
0,5 mm and the impulse voltage, test is not applicable.

[E The procedure for assessing.clearances is given in informative Annex L.

9.1.1 For parts requiring protection against simultaneous contact according to B.22.3 2
2.4, the sum total\of the clearances between each of these parts and their near
essible surface.shall not be less than two times the Table 16 clearance taking into acco
rated impulse’ voltage. For the purpose of this determination, at least one of

mpliance is checked by measurement.

NO

unt

rated impulse voltage. For battery-operated appliances, the rated impulse voltage shall

es.
the
the

ed

nd
est
unt
the

E\ " he 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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30.1 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
yd (otherwise not applicable)
(cc)
S Tested to normative Annex B when operated pn
battery power
IEC
b Detachable power supply part:
Tested to main part of standard\with and without the
CA appliance connected
Complete appliance:
A
i Tested to main partrof standard while operated by |or
@ charged by mains of renewable energy source
S — PS }e.en.n
Appliance‘fanctional part:
Tested to normative Annex B when operated pn
/EC battery power
c)
Detachable power supply part:
CA
Tested to main part of standard with and without the
appliance connected
A Complete appliance:
—pe (Ao e . Tested to main part of standard while operated by |or
S PS .
charged by mains or renewable energy source
= Appliance functional part:
Tested to normative Annex B when operated pn
battery power
d
Detachable power supply part:
CA
Tested to main part of standard with and without the
appliance connected
A . K
@ Complete appliance:
S =i PS @ ..... Tested to main part of standard while operated by or
charged by mains or renewable energy source
Appliance functional part:
IEC

Tested to normative Annex B when operated on
battery power

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (7 of 2)
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e)

S=—iBC { i

LN—

CA

CA

- 157 -

Battery charger:

Tested to IEC 60335-2-29
Detachable battery:

Tested to normative Annex B

Complete appliance:

f)

CA

[0))

e G {(eele)

Kgy

CA

complete appliance
appliance functional paft
battery

supply

detachable‘battery

IEC

Figure B.1 (2 of 2)

rested 10 normdative  AflNnex b
battery power with detachable battery attached

Detachable power supply part:

Tested to main part of standard with and without t
battery connected

Separable batteryt
Tested to normative Annex B
Complete appliance:

Tested to main part of standard while operated

by

mains or renewable energy source while the battery

is'being charged:
Appliance functional part:
Tested to normative Annex B when operated

battery power with separable battery attached 4
detached from detachable power supply part:

CcC charge circuitry

PS detachable power supply part
BC battery charger

..... detachable connection

---- non-detachable connection

bn
ut

x3

IEC

Figure B.2 — Examples of correct polarity connection marking

representing three batteries
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Annex C
(normative)

Ageing test on motors

This annex is applicable when there is doubt with regard to the temperature classification of the
insulation of a motor winding, for example:

if the temperature rise of the motor winding exceeds the values specified in Table 3;

Th

Th

eq
25
coH

Th
wh
ins|
50

Aft

When wel=known nsufating materials are used I an unconventionar way;
higher than that allowed for the lowest class;

motors having integral core insulation.

s test is carried out on six samples of the motor.

bal to the maximum temperature rise measured during the testof Clause 11, increased|
responding 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 p 2
10 + 3 0,5p
20 +3 0,25p
30 #3 0,125 p

NOTE « The temperature increase chosen is selected by
the manufacturer.

@ “pis 2 000 unless otherwise specified in the relevant
part 2.

b total time is divided into four equal periods, each being followed by a period of 48 h dun
ch the motor is’subjected to the humidity test of 15.3. After the final humidity test,
Llation shalkwithstand the electric strength test of 16.3, but with the test voltage reduced
% of the~value specified.

er each of the four periods and before the subsequent humidity test, the leakage curren
ihsulating system is measured as specified in 13.2, any component not forming part of

when materials are used for which sufficient experience is not available, for|instance i

when combinations of materials of different temperature classes are used at a temperatire

b rotor of each motor is locked and a current is passed individuallythrough the rotor windling

andl the stator winding, this current being such that the temperature’of the relevant winding is

by

K. This temperature is further increased by one of the values chosen from Table C.1. The

T
fhe
| to

t of
fhe

the

ins

Lods & L & A 'H 4 I ook hlo. i L
IatiormT Sy otCIIT UrrdcTr ITolU UTITTY UISCUINTICUITCU UTTUIC TG TITCAaoUrTITITTIU TS TTTAdUT.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength

tes

t.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors

This annex is applicable to appliances having motors that incorporate thermal motor protectors

that are necessary for compliance with this standard.

The appliance is supplied at rated voltage and is operated under stalled conditions by:

— |locking the rotor of appliances for which the locked rotor torque is smaller than the fulliq
torque;

— |locking moving parts of other appliances.
The duration of the test is as follows:

— |motors having self-resetting thermal motor protectors are operated.-for 300 cycles or

voltage, in which case the duration is 432 h;

ad

for

72 h, whichever occurs first, unless they are likely to be permanently subjected to the supply

— |motors having non-self-resetting thermal motor protectors aré _operated for 30 cycles, the

than 30 s.

thermal motor protector being reset as soon as possible after each operation, but in not l¢ss

During the test, temperatures shall not exceed the values specified in 19.7 and the appliafnce

shall comply with 19.13.
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Annex E
(normative)

Needle-flame test

The needle-flame test is carried out in accordance with IEC 60695-11-5:2016 with some of the
clauses of IEC 60695-11-5:2016 being modified as follows.

7

Flame application times

Re

Th

9

9.2
Mo

Th

shown in the examples of Figure 2.

9.3
Mo

Th
Ad

If g

9.4 Number of test specimens

Re

Th
ma

11

pblacement:
b duration of application of the test flame is 30 s + 1 s.
Test procedure

Position of test specimen

dification:

b specimen is arranged so that the flame can be applied{to-a vertical or horizontal edge

Application of needle-flame

dification:
b first paragraph does not apply.
Hition:

ossible, the flame is applied,at-least 10 mm from a corner.

pblacement:

b test is carried out on one specimen. If the specimen does not withstand the test, the
y be repeated on two additional specimens, both of which shall then withstand the test.

Evaluation of test results

as

est

Addition:

The duration of burning (t,) shall not exceed 30 s. However, for printed circuit boards, the
duration of burning shall not exceed 15 s.
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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.j—re'rrn's—a'rm-u'e'rm1rmn's
1.9.3 This subclause is applicable.

C

dss X capacitors are tested according to subclass X2.
1.8.4 This subclause is applicable.

C

dss Y capacitors are tested according to subclass Y2.

1.4 Marking

Items a) and b) of this subclause are applicable.

3.i| Approval testing
3.4.3.2 Tests
Table 3 is applicable as follows:

— |group O: Subclauses 4.1, 4.2.1 and 4.2.5;
— |group 1A: Subclause 4.1.1;

— |group 2: Subclause 4.12;

— |group 3: Subclauses 4.18.and 4.14;

— |group 6: Subclause 4.17;

— |group 7:  Subclause-4.18.

4.1 Visual examination and check of dimensions

This subclausétis applicable.

4.2 Electrical tests

4.2.1<This subclause is applicable.

4.2.5 This subclause is applicable.

4.2.5.2 Only Table 11 is applicable. The values for test A apply; however, for capacitors in
heating appliances, the values for test B or test C apply.

4.12 Damp heat, steady state

This subclause is applicable.

Only insulation resistance and voltage proof are checked (see Table 15).
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4.13 Impulse voltage
This subclause is applicable.

4.14 Endurance
Subclauses 4.14.1, 4.14.3, 4.14.4 and 4.14.7 are applicable.

4.14.7 Only insulation resistance and voltage proof are checked (see Table 16) together with
a visual examination to ensure that there is no visible damage.

417 Passive flammability test

This subclause is applicable.

418 Active flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard

tha

t are modified.

7

7.1

NO

17

Fa

NO

22

S

c

29

29
IE(

Fo
no
rei
arg

Fo
30
IE(
Ta

Marking and instructions

Transformers for specific use shall be marked with the:

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

model or type reference.

[E The definition of transformers for specific use is given in IEC 61558-1:2017.
Overload protection of transformers and associated: circuits
I-safe transformers shall comply with Subclause 15.5 of\}EC 61558-1:2017.

[E This test is carried out on three transformers.
Construction
pclauses 19.1 and 19.1.2 of IEC 61558-2:6:2009 are applicable.

Clearances, creepage distancés and solid insulation

1, 29.2 and 29.3 The distances specified in Table 20, Table 21 and Table 22
61558-1:2017 apply.

insulated winding wires’complying with Subclause 19.12.3 of IEC 61558-1:2017 there

hforced insulation; the distances specified in Table 20 and Table 21 of IEC 61558-1:2(
not assessed!

safety isolating transformers subjected to periodic voltages with a frequency exceed
kHz, the“ clearances, creepage distances and solid insulation values specified
60664-4:2005 are applicable, if these values are greater than the values specified
ple20, Table 21 and Table 22 of IEC 61558-1:2017.

of

are

requirements for clearances or creepage distances. In addition, for windings providing

17

ing
in
in
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,

as

appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Be

8

Swi
the
ref

13

NO

15

Su

Su

Su
out

17

Co

Fo
is

Sw
at
are
intg

ore being tested, switches are operated 20 times without load.
Marking and documentation

itches are not required to be marked. However, a switch that can be testéed, separately fr
appliance shall be marked with the manufacturer's name or trademark and the ty
Brence.

Mechanism

[E The tests can be carried out on a separate sample.

Insulation resistance and dielectric strength
bclause 15.1 is not applicable.
bclause 15.2 is not applicable.

bclause 15.3 is applicable for full disconnection and micro-disconnection. This test is carr
immediately after the humidity test‘of Subclause 15.3 of IEC 60335-1.

Endurance

mpliance is checked onthree separate appliances or switches.

1 17.5.4 of IEC 61058-1-1:2016, the number of cycles of actuation declared according to
0 000 unless otherwise specified in Subclause 24.1.3 of IEC 60335-1.

itches intehded for operation under no load and which can be operated only with the aig
bol arenot subjected to the tests. This applies also for such switches operated by hand

intérlocked so that they cannot be operated under load. However, switches without 1
brlack are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operati

pe

ed

of
hat
his
on.

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

tha

t is inadequate for the rated voltage of the appliance.

Th
th
are

8

8.1

11

11
risé

1

clause numbers in this Annex refer to the clause numbers in the main part of this stand
t are modified. Clauses that are additional to the clauses in the main part of this stand
identified by adding the Annex letter with the numbering starting at 1.

Protection against access to live parts
Metal parts of the motor are considered to be bare live parts.
Heating

3 The temperature rise of the body of the motor is determined instead of the temperat
b of the windings.

8 The temperature rise of the body of the motor, where it is in contact with insulaf

malterial, shall not exceed the values shown in Table 3*for the relevant insulating material.

16

16
to

19
19

Ap

Leakage current and electric strength

3 The insulation between live parts ofithe motor and its other metal parts is not subjec
his test.

Abnormal operation
1 The tests of 19.7 to 499 are not carried out.

bliances 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 condition

short circit of the terminals of the motor, including any capacitor incorporated in the mg
circuit;

Sshort’'circuit of each diode of the rectifier;

ard
ard

ire

ing

fed

S.

tor

] L ) | Ry ~
UpCTr Cirourt Oriirnc suppry tO turic Tiotur,

open circuit of any parallel resistor, the motor being in operation.

Only one fault is simulated at a time, the tests being carried out consecutively. The faults are
simulated as shown in Figure I.1.

22

Construction

1.22.1 For class | appliances incorporating a motor supplied by a rectifier circuit, the
circuit shall be insulated from accessible parts of the appliance by double insulation or
reinforced insulation.

DC

Compliance is checked by the tests specified for double insulation and reinforced insulation.


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022 - 167 -

T

A

?
|
|
|
|
|
|
|
|
|
|
¢

C
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Key

ll

O o0 o >

a) Parallel circuit b) Series circuit
original connection

short-circuit

open circuit

short-circuit of the terminals of the motor

short-circuit of a diode

open circuit of the supply to the motor

open circuit of the parallel resistor

Figure I.1 — Simulation of faults
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

5 Tests

5.1 General

WHhen production samples are used, three samples of the printed circuit board are-tested.

5.71 Conditioning of the test specimens
5.7.2 Cold conditioning

The test is carried out at —25 °C.

5.7.4 Rapid change of temperature

Seyerity 1 is specified, the number of cycles is 5.

5.7.5.2 Additional conditioning with respect to electromigration

The test duration is 10 days.

5.9 Additional tests

This subclause is not applicable.
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Annex K
(informative)

Overvoltage categories
The following information on overvoltage categories is extracted from IEC 60664-1:2007.

Overvoltage category is a numeral defining a transient overvoltage condition.

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 equipment:

Eqlipment of overvoltage category Il is equipment in fixed installations and for\cases wh

the reliability 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

permanent connection to the fixed installation.

Equipment of overvoltage category Il is energy consuming equipment to be supplied from

fixed installation.

NOTE 3 Examples of such equipment are appliances, portable tools and‘other household and similar loads.

overvoltage category lll applies.

Eqlipment of overvoltage category | is equipment for connection to circuits in which measu

arg taken to limit transient overvoltages to an appropriately low level.

If sluch equipment is subjected to special requirements with regard to reliability and availabil

vith

the

ity,

res
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Annex L
(informative)

Guidance for the measurement of clearances
and creepage distances

L.1 When measuring clearances, the following applies.

The rated voltage and overvoltage category are determined (see informative Annex K).

NOTE 1 In general, appliances are in overvoltage category II.

The rated impulse voltage is determined from Table 15.

If gollution degree 3 is applicable, or if the appliance is class 0 or class 01, the elearances

Sp

baIic insulation and functional insulation are measured and compared-with the val
cified in Table 16. For other cases, the impulse voltage test may be carried out if the rigi

requirements of 29.1 are met, otherwise the values specified in Table~16 apply. However,
funjctional insulation that is subjected to a steady-state voltage orgecurring peak voltage v
a frequency not exceeding 30 kHz, the clearances are also .obtained from Table F.7a

IEG 60664-1:2007 or if the frequency exceeds 30 kHz, Clause*4 in IEC 60664-4:2005. T

larger of the values so obtained is applied if they exceed the values specified in Table 16.

Cc
compared with the values specified in Table 16.

arances of supplementary insulation and reinforced insulation are measured

4

[«

NOTE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltd

For|these requirements, refer to the text in 29.1.5.

NOTE 3 The sequence for determining clearances'\is shown in Figure L.1.

Rated voltage

dit

for

for
ith

in
he

nd

ge.

Rated impulse
Qyervoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation s Functional
insulation
Bpsic Terminals of tubular
: . Class I, II, lll Class 0, 0l ?
Q?Zilnjjl?)g(r’trs]) [ J-appliances appliances Shef‘;{;‘?:e';?:tmg
(pollution degree 1)
| Largest
| | I applicable
OItrT;%uestZSt Minimum value
Clause 14) ?‘!’eirar}?ﬁ | | Claucad of
[ IEC 60664-4:2005
No | Pollution Table F.7a of
degree 3 IEC 60664-1:2007
applicable ?
Yes
Table 16
or impulse
voltage test
(Clause 14)
[

Clearance

Figure L.1 — Sequence for the determination of clearances

IEC
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L.2 When measuring creepage distances, the following applies.

The working voltage, pollution degree and material group are determined.

The creepage distances of basic insulation and supplementary insulation are measured
and compared with the values specified in Table 17 or Table 2 in IEC 60664-4:2005 as
appropriate. A particular creepage distance is then compared with the corresponding
clearance of Table 16 and enlarged if necessary in order not to be less than the clearance.
For pollution degree 1, the reduced clearance based on the impulse voltage test can be used.

However, the creepage distance cannot be less than the values of Table 17.

Th

b creepage distances of functional insulation are measured and compared with the-valyes

specified in Table 18 or, for periodic working voltages exceeding 30 kHz, Table 2| of

IE(

Th

[ 60664-4:2005.

values specified in Table 17.

NO

[E The sequence for determining creepage distances is shown in Figure L.2

b creepage distances of reinforced insulation are measured and compared with twice the

Working Material Pollution
voltage group degree
I
[ | [ |
Basic insulation Supplementary Functional Reinforced
(Table 17 or insulation insulation insulation
Table 2 in (as obtained for (larger of Table 18 (29.2.3)

IEC 60664-4:2005
as applicable)

basic insulation
from Table, 17
or Table:2 in

IEC.60664-4:2005
as\applicable)

or for periodic
working voltages
> 30 kHz in
Table 2 of
IEC 60664-4:2005)

Impulse
voltage test
on clearance

Clearance
from\Table 16

Pollution Rollution
degree 2,3 degree 1
[
Clearance
from Table 16

Creepage
distance

Figure L.2 — Sequence for the determination of creepage distances

IEC

L.3 When measuring the sum total of distances between parts requiring protection against
simultaneous contact according to B.29.1.1 and accessible surfaces, the distance from each
part to the accessible surface shall be added together to determine the sum total. See
Figure L.3.
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IEC
Key
Dimension a positive bare part distance to the external surface represented by foil strétched across the openings
Dimension b negative bare part distance to the external surface represented by foil Stretched across the openings

a+t|b sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances
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Annex M
(informative)

Pollution degree

The following information on pollution degrees is extracted from IEC 60664-1:2007.

The_microenvironment determines the effect of pollution on the insulation. The ma

Pollution

ro-

en

M
us
be
pol

S

minimum clearances are specified where pollution may be present in{he microenvironment.

NO
S00|

NO
in g

Fo
the

NO

ironment, however, has to be taken into account when considering the microenvironmern

of enclosures, encapsulation or hermetic sealing. Such means to reduce polldtioh may

utants itself.

all clearances can be bridged completely by solid particles, dust and“water and theref|

E 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated wg
, metal or carbon dust is inherently conductive.

[E 2 Conductive pollution by ionized gases and metallic depositionis occur only in specific instances, for exan
Fc chambers of switchgear or controlgear and is not covered by IEC 60664-1:2007.

Degrees of pollution in the microenvironment

microenvironment are established:
pollution degree 1: no pollution or only.dry, non-conductive pollution occurs. The pollut
has no influence;

pollution degree 2: only non-eonductive pollution occurs, except that occasionally
temporary conductivity caused by condensation is to be expected;

pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs t
becomes conductive dueto condensation that is to be expected;

dust or by rain or-Snow.

[E 3 Pollution degree 4 is not applicable to appliances.

the purpose of evaluating creepage distances, the following four degrees of pollutior} i

ns may be provided to reduce pollution at the insulation under consideration by ‘effecfive

not

effective when the equipment is subjected to condensation or if, in normal use, it generaftes

pre

ter,

ple

on

hat

pollution degree 4:i.the pollution generates persistent conductivity caused by conductjive
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Annex N
(normative)

Proof tracking test

The proof tracking test is carried out in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 with some of the clauses of IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 being modified as follows.

7 [Testapparatus

7.3

Tejt solution A is used.

10

10

Madification:
The proof voltage is 100 V, 175 V, 250 V, 400 V or 600 V, aS.appropriate.

The test is carried out on five specimens.

Test solutions

Determination of proof tracking index (PTI)

1 Procedure

In gase of doubt, a material is considered to have a PTI of the specified value if it withstapds

the

incfreased to 100.

10
Ad

Th
of

test at a voltage equal to the proof voltage‘reduced by 25 V, the number of drops be

2 Report
Dition:

p report shall state if the"PTl value was based on a test using 100 drops with a test volta
PTI-25) V.

ing

ge


https://iecnorm.com/api/?name=c9a60e35952e8aad8a7aef602991cea6

IEC 60335-2-16:2022 EXV © |[EC 2022

- 175 -

Annex O
(informative)

Selection and sequence of the tests of Clause 30

For correct application of this standard, the normative text takes precedence over the guidance

given in this annex and reliance should not to be placed on these figures.

External parts Thermoplastic Insulating Other parts
of hon metalic material formmg materal
material supplementary supporting
insulation or live parts
reinforced insulation
Ball pressure test at the
higher of
40°C + ATin Clause 11, No tests
25 °C + AT in Clause 192

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Thermoplastic
material forming
reinforced
insulation

No Yes Yes

Ball pressure test
at the higher of

Ball pressuretest
at the highest of

Ball pressure test
at the higher of

75 °C, 757%C, 125 °C, 125 °C,
40°C + AT 40 AC + AT 40 °C + AT 40 °C + AT
in Clause 11 in'Clause 11, in Clause 11 in Clause 11,
25°C + AT 25°C + AT
in Clause 192 in Clause 192

Ball pressure test
at the highest of

EC

a8 RNTis not taken into dccount if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-reset{ing

protective deyice-requiring the use of a tool or removal of a cover to reset it.

Figure O.1 — Tests for resistance to heat
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All parts of hand
-held and similar

appliances
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
I
|
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C
HBF as appropriate

IEC

Figure O.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances

For connections
carrying > 0,5 A and
parts within 3 mm

For connections

carrying <0,5 A and Other parts
parts within 3 mm

Spall parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, o l - ot l -
GWFI of ?t test f‘t of at least of at least test f‘t GWEFI of §t ow-wire aterial 1
least 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 gr
4r NFT or to or NFT or to 550 °C HBF as
b¢ at least V-1 be at least V-1 appropriate
Glow-wire Small parts, Material to have
withstand GWEFI of at least a GWFI of
550 °C or HB40 at least 550 °C
or HBF as
appropriate
PCB base Decorative
material with trims,
> low-power knobs, etc.
circuits

| No tests |

[ ]
1 1
Needle-flame Material to be
test at least V-0
or VTM-0

IEC

Figure O.3 — Selection and sequence of tests for resistance
to fire in attended appliances
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A IEC

"Within a distance of 3 mm" means falling within the dotted boundary formed by the cylinder with hemispherical
ends, as shown in the above drawing.

Sqme examples:
B
\
C
\ i
X
- | /
f—
A
IEC
a) Example 1
B
D T N \ N N
C \
] [ /
|—
W IEC
b)\. Example 2
B
\ \
C
D \ x
\
- | /
[ |——
A
IEC
c) Example 3
B
D T
i 7 s
\
- | /
I j——
A IEC

d) Example 4
Key
A connection zone
B non-metallic material
C non-metallic material
D air gap

| current greater than 0,5 A in attended appliances and greater than 0, 2 A in unattended appliances
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X distance from the connection

NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.

Explanation

Example X<3 mm X>3 mm
Material subjected to glow-wire test Material subjected to glow-wire test
B Cc B Cc
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Cornjsequential test

In unattended appliances, B is also subjected to the needle-flame if C produces a flame that persists for longer than
2 s during the glow-wire test of 30.2.3.2.

Figure 0.5 — Some applications of the term "within a'distance of 3 mm"
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Annex P
(informative)

Guidance for the application of this standard to appliances
used in tropical climates

The following modifications to this standard are applicable for class 0 appliances and class 0l
appliances having a rated voltage exceeding 150 V, that are intended to be used in countries
having a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

NO
spe

Th
are
IEC
the

Th

[E Tropical climates are characterized by high humidity and high ambient temperatures with little variation
Cified in IEC 60721-2-1.

by may also be applied to class | appliances having a rated voltage exceeding 150 V t

[ 60417-6332 (2015-06), if they are liable to be connected to a supply mains that exclu
protective earthing conductor due to deficiencies in the fixed wiring system.

b clause numbers in this Annex refer to the clause numbers in themmain part of this stand

that are modified.

5

5.7

7

7.1

7.6

General conditions for the tests

The ambient temperature for the tests of Clauses 10and 13 is 40" % °C.

Marking and instructions

7.1
de

Th

The appliance shall be marked with symbolV'IEC 60417-6332 (2015-06).
SSS [symbol IEC 60417-6332 tropical climate
(2015-06)] P

2 The instructions shall state that the appliance is to be supplied through a residual curr
ice (RCD)having a rated residual operating current not exceeding 30 mA.

b instructions shall state the substance of the following:

This appliance is considered to be suitable for use in countries having a tropical clima

intended to be used in countries having a tropical climate and that are marked with symfol

as

hat

es

ard

If s

11

11.
13

13.

Li 1 I ol bla S
Iifiay adioU UT UsTU T ULINTT CUUTILIITS.

ymbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.
Heating

8 The values of Table 3 are reduced by 15 K.
Leakage current and electric strength at operating temperature

2 The leakage current for class I appliances shall not exceed 0,5 mA.
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15 Moisture resistance
15.3 The value of tis 37 °C.

16 Leakage current and electric strength

16.2 The leakage current for class I appliances shall not exceed 0,5 mA.

19 Abnormal operation

19113 The leakage current test of 16.2 is applied in addition to the electric strength test of 1§4.3.
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not be placed on the flow chart of Figure Q.1.
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Appliance having
electronic circuits

Is an electronic
disconnection or

No

Appliance tested for
19.11.41t019.11.4.7 in
off-position or stand-by

mode

Is 19.13 fulfilled?

{ Yes

Appliance tested for .
19.2 t0 19.10, 19.14 and 19.15 Fail

Is an

Yes a7 No
electronic circuit
used?
No‘further
_ programmable test
instrument used?
conditions specified Yes
Test according to in 19.11.1 fulfilled:2
19.11.4.8
No |
a) to g) fault in 19.11.2
and short-circuit of No tfur:her
Component Yes low-power circuit es
reset OK? {
No Does any No

protective mean
operate?

Fail l

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes |

Yes

No further Eail

test

Figure Q.1 — Flowchart outlining the sequence of tests
for the evaluation of electronic circuits (71 of 2)

IEC
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[

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board
conductor opens

Additional evaluation
according to 19.1, 19.11}

Other protective device
such as thermal
cut-out operates

Protective electronic
circuit (PEC) operates

l

Appliance tested for
119114110 19.11.4.7
taking exceptions into

IEC 60335-2-16:2022 EXV © |[EC 2022

or 19.12, as applicable Are account
No Table 8 of
19.7, if applicable, Apply the faults according
and 19.73 a) to g) of 19.11.2in the

fulfilled?

PEC before start or during g
the normal operation of the |
appliance which gives the
most unfavorable conditions

Is the
appliance able to
operate?

No further

test

1 ) o~ —

IEC 60127 fuse operates
an intentionally weak
part ruptures, or
printed circuit board
conductor opens

PR

Other protective device

cut-out operates

If steady conditions
are reached for agpliances
working contifiuously, the
relevant'test.phase of
Clause 49¢hat caused the

such as thermal

IAdditional evaluation

Q

fcording to 19.1, 19.11
qr 19.12, as applicable

Does
appliance comply
with 19.13?

Yes

software evaluation
according to Annex R

Nofdnherl
test

PEC to,operate is repeated.

If one cycle of operation
is finished for appliances
not working continuously,
the relevant test phase
of Clause 19 that caused the
| PEC to operate is repeated.

No

Figure Q.1 (2 of 2)

IEC
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