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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 2-27: Particular requirements for appliances

TOr SKin exposure to optical radiation

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

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee intergsted in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai

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

nterested IEC National Committees.

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

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

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

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

No liability shall attach to IEC opits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of thepublication, use of, or reliance upon, this IEC Publication or any other IEC Publicati

ndispensable for the correct application of this publication.

FC draws attention to the possibility that the implementation of this document may involve the use of (a) paten
EC takes no.pesition concerning the evidence, validity or applicability of any claimed patent rights in resj
hereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
be required to implement this document. However, implementers are cautioned that this may not represent

hot,be held responsible for identifying any or all such patent rights.

ing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specificatians, Technical Repqrts,

heir
ith
ing

ith the IEC also participate in this preparation. IEC collaborates closely with.'the International Organizatior| for
Standardization (ISO) in accordance with conditions determined by agreement_between the two organization.

nal

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

nal
EC
any

lons
een
ter.

mity
any

and
B or
And
ons.

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

(s).
ect
may
the

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

comprehensive content of the Standard.

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

IEC 60335-2-27:2024 EXV includes the content of IEC 60335-2-27:2024, and the references
made to IEC 60335-1:2020.

The specific content of IEC 60335-2-27:2024 is displayed on a blue background.
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IEC 60335-2-27 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2019. This edition
constitutes a technical revision.

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

W)

alignment with I[EC 60335-1:2020;

modification or conversion of some notes to normative text (Clause 1, 7.1);

o T

clarification of product risk and liability (7.1);

)
)
)
)

o

modification of Annex DD as a normative annex, and modification of relevantitext (7./12,
Annex DD);

e) |clarification of requirement for product use links provided (7.12.9);

f) |clarification of the application of test probe 18 for appliances for use 'in tanning salons,
beauty parlours and similar premises (8.1.1, 20.2);

g) |introduction of accessible surface temperature limits (Clause 11);
h) [removal of redundancy between 22.113 and 22.114;

i) [clarification that 32.2 is not applicable for UV emitted, for the tanning function of the
appliance.

The text of this International Standard is based on thefollowing documents:

Draft Report on voting

61/7071/FDIS 61/7094/RVD

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

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

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

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

This\part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and |its
amendments unless that edition precludes it; in that case, the latest edition that does not
preclude it is used. It was established on the basis of the sixth edition (2020) of that standard.

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

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to convert
that publication into the IEC standard: Particular requirements for appliances for skin exposure
to optical radiation.

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

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

NOTE 2 The following numbering system is used:


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
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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.

Th

Sp

NO
org
whi

revised tests.

Itis
not

The

stalbility date indicated on the IEC website under webstore.iec.ch in the data rejdted to

ds in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and
bciated noun are also in bold.

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

cific document. At this date, the document will be

reconfirmed,

withdrawn, or

revised.

[E 4 The attention of National Committees is drawn to the fact that_equipment manufacturers and tes|

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

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

following differences exist in the countries indicated‘below.

6.101: Commercial tanning sunbed services aretillegal (Australia).

Annex DD: Exposure doses are based on the Fitzpatrick Skin Phototype classification system (New Zealand

the

the
the

king
hin
or

ally

th
of

IMPORTANT - The "colout.inside” logo on the cover page of this document indicaté¢s

at it contains colours ‘which are considered to be useful for the correct understandir
its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

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

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

as
us
ca

ph

Th
is
Ho

If &
by
far
acq

WH
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

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

es

ch
al
hat

be expected in practice and takes into account the way in which"electromagnegtic

nomena can affect the safe operation of appliances.

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

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

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

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

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

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

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

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

red
as
nto

it is
eral

es

not
nts

to
to

An

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.


https://www.iec.ch/tc61/supportingdocuments
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-27: Particular requirements for appliances
for skin exposure to optical radiation

Scope
s clause of Part 1 is replaced by the following.

s part of IEC 60335 deals with the safety of electrical appliances incorporating emitters

, their rated voltage being not more than 250 V for single-phase appliances and 480 V
er appliances including direct current (DC) supplied appliances, and battery-opera
bliances.

exgosing the skin to optical radiation (wavelength 100 nm to 1 mm), for househo6ld and sim

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

for
lar
for
ed

[es

that are encountered by all persons using the appliances in tanning salons, beauty parlours and
similar premises or at home. However, in general, it does nof take into account

Att

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.

ention is drawn to the fact that

for appliances intended to be-used in vehicles or on board ships or aircraft, additio
requirements can be necessary;

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

s standard does ‘nat apply to

appliancessfor skin or hair care (IEC 60335-2-23);
sauna_heating appliances and infrared cabins (IEC 60335-2-53);

cosmetic and beauty care appliances incorporating lasers and intense light sour
(leC60335-2-113);

nal

LesS

appliances for medical purposes (IEC 60U60T);
appliances that use UV radiation for purposes other than tanning the skin;

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

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

Normative references

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

am

endments) applies.
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IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

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

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

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

IEC a0080 .2 .21 |

pri
IEC
IEC

IEC

melmber countries of IEC

IEQ

IEC
of
IEC

IE(

IE(
45

IEQ
45

IE(

IEC

IEC
Sa
¢

IE(

wniol 4 ' Doyt 2
L

HEP-Z W2 ooy 4: Toota 7. 4 o Dol bhopoddlia 15
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marily for equipment-type specimens
L 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
L 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady st

L TR 60083, Plugs and socket-outlets for domestic and similar general use standardized

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

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

L 60127 (all parts), Miniature fuses

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

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

[ 60238, Edison screw lampholders
[ 60245 (all parts),SRubber insulated cables — Rated voltages up to and including 450/75

L 60252-1:2040,"AC motor capacitors — Part 1: General — Performance, testing and ratin
fety requireéments — Guidance for installation and operation
[ 60252¢132010/AMD1:20132

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

interchangeability requirements for pin and contact-tube accessories

in

res

ing

ing

nal

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

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

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

1
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

1E(
ide

IE(
IE(
IE(

IE(

IEQ

1E(
De
cof

1E(
Pri

IEC
Us

IEC
Co

IEC

IE(
Glq

IE(
Wil

—.

IE(

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

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

[ 60584-1, Thermocouples — Part 1: EMF specifications and tolerances
L 60598-1:2020, Luminaires — Part 1: General requirements and‘tests

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

[ 60664-1:2007, Insulation coordination for eqipment within low-voltage systems — Par;
hciples, requirements and tests

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

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

L 60691, Thermal-links — Requirements and application guide

L 60695-2-11:2014y\Fire hazard testing — Part 2-11: Glowing/hot-wire based test method
w-wire flammability test method for end-products (GWEPT)

[ 60695-2-42, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — GI(
e flammability index (GWFI) test method for materials

[ 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods — GI(

ntification — Identification of equipment terminals, conductor terminations and conductors

nd

11:
ed

pw-

pw-

wir

rgmitior temperature (GWiT)test mettrod for materiats

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.
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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/AMD1:20155

IEC 60730-2-8:2018, Automatic electrical controls — Part 2-8: Particular requirements for

ele

IE

ctrically operated water valves, including mechanical requirements

60730-2-9:2015, Autfomatic electrical controls — Part 2-9: Particular requirements

for

ten
IEQ

1E(
Pa

IE(
sp4

IE(Q

IE(
Pa

I1E(

IE(

1E(
for

req

IE(
tec

IE(
teg

IEQ
tec

IE(
tec

1perature sensing controls
60730-2-9:2015/AMD1:20186

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

L 60738-1, Thermistors — Directly heated positive temperature coefficient’— Part 1: Gene
bcification

L 60799, Electrical accessories — Cord sets and interconnectioh ¢ord sets

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

60934, Circuit-breakers for equipment (CBE)
[ 60990:2016, Methods of measurement of {ouch current and protective conductor currern

[ 60999-1:1999, Connecting devices —<Electrical copper conductors — Safety requireme
screw-type and screwless-type clamping units — Part 1: General requirements and partict
uirements for clamping units for cefductors from 0,2 mmZ2 up to 35 mmZ (included)

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

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

L 61000-4-45Electromagnetic 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

10:

bric

Oy
|

~

nts
lar

ent

ent

ent

ent

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

5
6

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/AMD2:20157

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/AMD1:20098

IE(

IE(

IE(

IE(

IE(
prd

IEQ
col

IEC
me

1E(
the

IE(
for
iSO

1E(
for

power supply units-and transformers for switch mode power supply units

IEC

IE(

andl failure*of hose-sets

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 switches

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

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

[ 61210, Connecting devices — Flat quick-connectiterminations for electrical cop
pductors — Safety requirements

[ 61228, Fluorescent ultraviolet lamps used for tanning — Measurement and specificat
thod

1es

nd

per

jon

61558-1:2017, Safety of transformets, reactors, power supply units and combinatipns

reof — Part 1: General requirements and tests

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

[ 61558-2-16:2009, Safety of transformers, reactors, power supply units and similar produ
supply voltages upito'1 100 V — Part 2-16: Particular requirements and tests for switch mq

[ 61558-2-16¢2009/AMD1:20139

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

cts
ety

cts
de

ge

IEd

‘6‘71'3.'3.-1'7017’ Qnr‘nnr'lqry cells and batteries r‘nnf:aining alkaline or other non-

cid

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

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

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

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

9  There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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IEC 62151, Safety of equipment electrically connected to a telecommunication network

IEC 62471:2006, Photobiological safety of lamps and lamp systems

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

ISQ 178, Plastics — Determination of flexural properties
ISQ 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumen
impact test

1S(

1S(

1S(
me

1S(

— Magnetic method

1S(
ind

1S(
gu

1S(
aro

1S(

1S(

1S
sp4

1S(

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

D 1463, Metallic and oxide coatings — Measurement of coating’ thickness — Microscop
thod

D 2178, Non-magnetic coatings on magnetic substrates\~ Measurement of coating thickne

D 2768-1, General tolerances — Part 1: Tolerahces for linear and angular dimensions with
ividual tolerance indications

D 4892-1:2016, Plastics — Methods of exposure to laboratory light sources — Part 1: Gene
dance

D 4892-2: 2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xen
lamps

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

D 8256, Plastics-~_Determination of tensile-impact strength

bcimens(subjected to a small flame

D 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimens

fed

cal

PSS

put

ral

9772, Cellular plastics — Determination of horizontal burning characteristics of small

in

Ccol

tact 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:

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

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


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5
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When the terms "voltage" and "current" are used, they are RMS values, unless otherwise
specified.

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

3.1 Definitions relating to physical characteristics

3.11
rated voltage
voltage assigned to the appliance by the manufacturer

3.1.2

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

3.1.3

working voltage
m%imum 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
swltching 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
poyer input assigned to the appliance by the manhufacturer

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

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

3.1.6
rated current
cufrent assigned.to the appliance by the manufacturer

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

rat uency
frequency assigned to the appliance by the manufacturer

3.1.8

rated frequency range

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

3.1.9

normal operation

conditions under which the appliance is operated in normal use when it is connected to the
supply mains
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Appliances operated with integral batteries or separable batteries not disconnected from the
appliance for charging purposes:

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

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

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

3.1.10

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

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

load that can be connected to appliance outlets accessible”to the user and socket-outlets

3.1.101
effpctive irradiance

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

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

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

3.2.4
type X attachment
method of attachment of the supply cord such that it can easily be replaced
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Note 1 to entry: The supply cord may be specially prepared and only available from the manufacturer or its service
agent. A specially prepared cord may include a part of the appliance.

3.2.5

type Y attachment

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

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

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

single insulation applied to live parts, that provides a degree of protection against elecjfric

1 to entry: Itis notimplied that the jnsulation is one homogeneous piece. The insulation may comprise sevkral

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

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

3.3.7

class 0 appliance

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

Note 1 to entry: Class 0 appliances have either an enclosure of insulating material which may form a part or the
whole of the basic insulation, or a metal enclosure which is separated from live parts by an appropriate insulation.
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.
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3.3.8

class 0l appliance

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

3.3.9

class | appliance
appliance in which protection against electric shock does not rely on basic insulation only but
which includes an additional safety precaution, in that conductive accessible parts are
connected to the protective earthing conductor in the fixed wiring of the installation in such a
wa . . T : ic
ingdulation

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

.10

liance in which protection against electric shock does not rely on basic insulation only put
hich additional safety precautions are provided, such as double insulation or reinforged
ingulation, there being no provision for protective earthing or reliance upon installatjon
ditions

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

— |an appliance having a durable and substantially continuous enclosurevof insulating material which envelop$ all
metal parts, with the exception of parts, such as nameplates, screws and rivets, which are isolated from Jive
parts by 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 énclosure, 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 insulationsencased class Il appliance and a metal-encased clags Il
appliance.

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

Note 3 to entry: Class Il appliances mayyincorporate 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 iny'which protection against electric shock relies on supply at safety extra-low
voltage and’in which voltages higher than those of safety extra-low voltage are not generajed

Note 1\ t0 entry: Basic insulation may be required in addition to supply at SELV. Refer to 8.1.4.

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

3.3.13

class lll construction

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

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

3.3.14

clearance

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

3.4 Definitions relating to extra-low voltage

3.4.1
extra-low voltage

supplied at rated voltage

3.4.2

saA{ety extra-low voltage

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

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

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

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

3.4.3

safety isolating transformer

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

3.44

prgtective extra-low voltage circuit

eafthed circuit operating at extraslow voltage that is separated from other circuits, exc
cir¢uits operating at safety extra-low voltage, by basic insulation and protective screeni
dopble insulation or reinforced insulation

Note 1 to entry: Protectivetscreening is the separation of circuits from live parts by means of an earthed scregn.

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

3. Definitions relating to types of appliances

3.5.1
portable appliance

or

ety
ion

ris

an
ed

ept
ng,

=}

ed

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

; hn\/ing amass less than 18 I{g

ap

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

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

3.54

fixed appliance

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

ific
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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

3.5.6
heating appliance
appliance incorporating heating elements but without any motor

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

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

3.5.8
combined appliance
I

appliance incorporating heating elements and motors

3.5.9

battery-operated appliance
appliance deriving its energy from batteries enabling the appliance to perform its intended
funlction without a supply connection

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

per

320 nm to 400 nm

3.5.106

UV type 3 appliance

UV appliance such that the biological effect is caused by radiation having wavelengths both
shorter and longer than 320 nm and characterized by a limited irradiance over the whole UV
radiation band

3.5.107

UV type 4 appliance

UV appliance such that the biological effect is mainly caused by radiation having wavelengths
shorter than 320 nm
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3.5.108

UV type 5 appliance

UV appliance such that the biological effect is caused by radiation having wavelengths both
shorter and longer than 320 nm and characterized by a relatively high irradiance over the whole
UV radiation band

3.6 Definitions relating to parts of an appliance

3.6.1

of

in
es

ble

It is

or

suffface is metal, any conductive part connected-to it

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

3.6.4

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

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

Note 2 to entry: A REN conductor is a protective earthed neutral conductor combining the functions of botfh a
profective conductoriand a neutral conductor.

Note 3 to entfy*\“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

small part

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

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

detachable power supply part

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

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

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

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

3.6.9

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

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

3.6.10

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

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

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

3.6.11

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

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

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

3.6.12

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

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

3.6.101

UV emitter

radiating source constructed to emit electromagnetic energy at wavelengths between 200 nm
and 400 nm

Note 1 to entry: A fluorescent UV lamp for tanning is an example of a UV emitter.

Note 2 to entry: UV radiation with wavelengths below 200 nm is not easily transmitted through air and usually exists
only in a vacuum.

Note 3 to entry: UV emitters are also referred to as ultraviolet emitters.
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.102

IR emitter
radiating source constructed to emit electromagnetic energy at wavelengths between 780 nm
and 1 mm

Note 1 to entry: IR emitters are also referred to as infrared emitters.

3.6

.103

VIS emitter
radiating source constructed to emit electromagnetic energy at wavelengths of 400 nm to

78

nm

Not

3.6
UV

e 1 to entry: VIS emitters are also referred to as visible emitters.

.104
filter

opfical element for attenuation of UV radiation

3.7

3.7.

the

Definitions relating to safety components

1
rmostat

te

perature-sensing device, the operating temperature of-which may be either fixed

adjustable and which during normal operation keeps the demperature of the controlled g
befween certain limits by automatically opening and closing*a circuit

3.7.2
temperature limiter
temperature-sensing device, the operating temperature of which may be either fixed

adj
the

Not
app]

3.7.

the

ustable and which during normal operation-operates by opening or closing a circuit wh
temperature of the controlled part reach&s a pre-determined value

e 1 to entry: A temperature limiter does’not make the reverse operation during the normal duty cycle of|
iance. It may or may not require manual tesetting.

3
rmal cut-out

deyice which during abnormal operation limits the temperature of the controlled part
auﬂtomatically opening .the circuit, or by reducing the current, and is constructed so that
sefting cannot be altered by the user

3.7.4

th
hasg

sle-resetting thermal cut-out

or
art

or
en

the

by
its

rmal cut=out that automatically restores the current after the relevant part of the appliafnce

cooleddown sufficiently

3.7

5

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

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

3.7.6

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

3.7.7
thermal link
thermal cut-out which operates only once and requires partial or complete replacement
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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.
3.8 Definitions relating to miscellaneous matters

3.8.1

allipole disconnection
appliances, disconnection of all supply conductors by a single initiating action

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

3.8.2

off|position

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

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

3.8.3

visibly glowing heating element

he}ting element that is partly or completely visible from the outside of the appliance and ha
temperature of at least 650 °C when the appliance has been operated under normal operat

at rated power input until steady conditions have‘been established

3.84

PTLC heating element

elgment intended for heating consisting mainly of positive temperature coefficient resistors t
ardg thermally sensitive and have a rapid’non-linear increase in resistance when the temperat
is naised through a particular range

3.8.5

user maintenance

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

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

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

disconnection of both supply conductors by a single initiating action or, for multi-phelzse

ed

s a
on

hat
ire

hat

3.9 Definitions relating to electronic circuits

3.91
electronic component

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

semiconductor

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

3.9.2
electronic circuit
circuit incorporating at least one electronic component
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3

protective electronic circuit

ele

ctronic circuit that prevents a hazardous situation under abnormal operating conditions

Note 1 to entry: Parts of the circuit may also be used for functional purposes.

3.1
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 charg
sysftem.

3.10.2

charging system

Cir

Not
sep|

3.1
sp
reg
by

Not
Fig

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<harge balancing and may
prately enclosed.
0.3

cified operating region for charging
ion during charging in which a cell operates within its voltage and current range as specif]
the cell manufacturer

e 1 to entry: An example of a specified operating region, of ‘a lithium-ion cell during charging is show
re 14.

3.1

up
hig

3.1(0.5
venting

0.4
ber limit charging voltage
hest charging voltage in the specified“operating region for charging

ing

be

ed

h in

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

int

3.1
ful
at 1

Not
the

Not
iss

rnal pressure without expulsion of major components of the cell

0.6
y charged
he maximum staie of charge

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

P 2,to.ehtry: The maximum state of charge for non-rechargeable batteries and batteries that are recharges
becified in the artificial source characteristics of Table B.1.

3.1

0.7

fully discharged
discharged at a steady rate of current to attain, at 5 h of steady discharge (Cg rate), or the
fastest discharge rate allowed by the cell manufacturer or battery manufacturer if it is slower
than the Cg rate, until

discharge terminates due to operation of discharge termination circuitry; or

by

ble

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

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

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

3.11 Definitions relating to remote functionality

3.1

nefwork carrying digital data or analogue signals or both where access to the data and signjals
ot restricted by the physical space within the household or similar use environment of the
appliance

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

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

—  PAN (personal area network);

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

—  SRD (short range devices);

-  WAN (wide area network);

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

— NFC (near field communication);

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

— hardwired configurations constructed of physical media;

witljout connection_to.a public network.

3.11.4
remhote_communication
trapsmission of data between the appliance and an entity that can be initiated out of sight of
the ‘appliance, using communication means such as radio wave modulation, sound wave
modulation or bus systems

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

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

3.11.5
remote operation
control of an appliance by remote communication

Note 1 to entry: Remote communication that results in a change of appliance operation, such as 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.
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Note 2 to entry: A line of sight infra-red signal by itself is not considered one used for remote operation.
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 clatsg’

5.1 Tests according to this standard are type tests.

NOTE Routine tests are described in informative Annex A.

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

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

The testing of components may require thesubmission of additional samples of thg¢se
components.

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

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

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

The cumulative stress resulting from successive tests on electronic circuits shall be avoided.

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.

Ise
ing

red

in

of

is
ils,

5.8 Test conditions relating to frequency and voltage

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

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

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

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

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

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

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.

5.4 For appliances marked with a rated voltage rangeé 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 yvoltage 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.

WRHhen a factor is not specified, the power input corresponds to the ’power input at the mjpst
unfavourable voltage within the rated voltage range.

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

5.10 The tests are carried out on the applidnce as supplied. However, an appliance
constructed as a single appliance but supplied in~a nhumber of units is tested after assembly in
acg¢ordance 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.

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

If Ratteries intended for'use with the appliance use metal-ion chemistry, the manufacturen or
regponsible agent shall\provide the following information for each type of battery

— |end-of-dischargé voltage;

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

— |rated capacity of the battery (Cg Ah).

If ¢ellsintended for use with the appliance use metal-ion chemistry, the

manufacturer| or
oreach type of

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.

WRHhen a power input greater than the rated power input is specified, the factor for multiplyjng
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 earthged,
su¢h parts are checked for compliance with the appropriate requirements specified for clasks Il
cohpstruction.

If glass 0l appliances or class | appliances have accessible non-metallic parts, such pgrts
arg 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
that is earthed.

NOTE Guidance is given in informative Annex P for enhanced requirements that can be used to ensuref an
acceptable level of protection against electrical and thermal hazards-for particular types of appliances used ir] 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
for|lcompliance with the appropriate requirements*specified for class Ill construction.

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

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

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

NOTE A supply econnection can include a mains connection.

Baftery-operated appliances having a supply connection are considered dual supply
applianeés: 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 incarder to comply
with this standard, then appliances incorporating such a component or part shall'be tested with
the non-self-resetting feature rendered inoperative.

5.101 Appliances with IR emitters only are tested as heating-appliances. All other
appliances are tested as motor-operated appliances.

6 | Classification

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

class 0, class 0l, class I, class Il, class lll.

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

Compliance is checked by inspéction and by the relevant tests.

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

Compliance is chécked by inspection and by the relevant tests.

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

ing

6.101 UV appliances shall be one of the following types with respect to the emission| of
ultraviolet radiation:

— appliances suitable for household use;

— appliances for commercial use only.

NOTE 1 Appliances for household use can also be for commercial use, such as in tanning salons, beauty parlours
and similar premises.

NOTE 2 Detailed classification of the appliances is described in informative Annex BB.

Compliance is checked by inspection and by the relevant tests.
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7

71

Marking and instructions

Appliances shall be marked with the:

rated voltage or rated voltage range in volts;
symbol for nature of supply, unless the rated frequency is marked;
rated power input in watts or rated current in amperes;

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

NO
pla

Ap

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

Ap
reg
be
de

Class Il appliances and class’lll appliances incorporating a functional earth shall be mar}

wit

Th

comnection of any appliance to the water mains shall be marked with sym

IE(

UV

model or typp rpfprpnr‘p;

symbol IEC 60417-5172 (2003-02) for class Il appliances only;
IP number according to degree of protection against ingress of water, other than IPXO0;

symbol IEC 60417-5180 (2003-02), for class Ill appliances. This marking is iot necess
for appliances operated only by batteries (primary batteries or secondary batter,
recharged outside of the appliance) or appliances powered by recharfgeable batter
recharged in the appliance.

[E If the appliance is marked with rated pressure, the units used can be bars but ofly together with pascals
ed in brackets.

bliance outlets accessible to the user and socket-outlets actessible to the user:

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

pliances intended to be supplied from a detachable power supply part for the purposes

marked with symbol IEC 60417-6184 (2016-01) and the model or type reference of
achable power supply part or with,the substance of the following:

Use only with <model or type«feference> supply unit
h the symbol IEC 60417-5018 (2011-07).

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

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

appliances intended for commercial use, such as in tanning salons, beauty parlours 3

sin

sutrstance of the following:

ilar(premises shall be marked with the prohibition pictogram of Figure 101 or with

ary
es
es

and

of

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

the

ed

for
bol

nd
the

Not for household use

Appliances having fluorescent UV lamps for tanning shall be marked with the fluorescent UV
lamp equivalency code range. This equivalency code range identifies the fluorescent UV lamps

for

tanning that shall be used in the appliance.

NOTE 101 Details of the fluorescent UV lamp code that is marked on the lamp are given in IEC 61228 and
reproduced in informative Annex CC for information. An example of the fluorescent UV lamp equivalency code range
to be marked on the appliance is given in 22.111.

are

For UV emitters other than fluorescent UV lamps for tanning, the appliance shall be marked
with the type reference of the emitters that are recommended for use.

UV appliances shall be marked with the substance of the following:
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DANGEROUS ULTRAVIOLET (UV) RADIATION! FOLLOW ALL INSTRUCTIONS! WEAR
PROTECTIVE GOGGLES PROVIDED! Ultraviolet can cause injury to eyes and skin and can
result in skin aging and skin cancers. Certain medicines can increase sensitivity. Do not use
any sunscreens or cosmetics and follow the recommended exposure schedule.

For UV appliances intended only for use in tanning salons, beauty parlours and similar
premises, this warning may be given on a permanent label intended to be fixed on the wall
adjacent to the UV appliance.

UV appliances with a luminance exceeding 100 000 cd/m2 shall be marked with the substance

of fhre-fotowit IS

WARNING: Intense light. Do not stare at the emitter.
NOTE 102 The method for measuring luminance is given in normative Annex AA.

Appliances shall be marked with the substance of the following unless they are. in the exempt
grdup (see IEC 62471:2006):

WARNING: Do not stare at the emitter. It is required to wear the provided eyewear que
to intense optical radiation. Read instructions carefully.

Appliances incorporating VIS emitters or IR emitters shall be marked with the manufacturer,
mojdel name and technical specification of appropriate replacément lamps.

be |marked with symbol IEC 60417-6301 (2015-03) with the recommended exposure distance
andl its unit in centimetres (cm) included between the)dimensional arrow heads. Goggles shall
be |marked with name, trademark or identification ‘mark of the manufacturer and the followjng
alpha-numeric characters IEC 60335-2-27.

Unless the intended exposure distance is controlled by their construction, UV appliances siall

NOTE 103 If these warnings are combined, the werd*"warning" need not be repeated.

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 be\placed in the vicinity of the terminal cover.
Compliance isschecked by inspection.

7.3 Appliances having a range of rated values and which can be operated without adjustmpnt
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).
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Compliance is checked by inspection.

7.4

adj

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

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

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

Compliance is checked by inspection.
7. For appliances marked with more than one rated voltage or with one 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 voltage range does
nof exceed 10 % of the arithmetic mean value of the range, the marking for rated power input
or rated current may be related to the arithmetic 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.
Compliance is checked by inspection.
7.6 When symbols are used, they shall be as follows:
1 [symbol IEC 60417-5031 direct current
(2002-10)]
N~ [symbol IEC 60417-5032 alternating current
(2002-10)]
KGN [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)]
— [symbol IEC 60417-5016 fuse-link
(2002-10)]
NQTE 1~ ‘[he current rating of the fuse link can be indicated in association with this symbol.
=L time-lag miniature fuse-link where X is the

@ P ©

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

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

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

[symbol IEC 60417-5172 class Il equipment

(2003-02)]
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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
(26604-6111

[symbol IEC 60417-5021 Equipotentiality
K (2002-10)]
[symbol IEC 60417-5036 dangerous voltage
6 (2002-10)]
[symbol IEC 60417-5180 Class lll appliahce
[11 (2003-02)]
[symbol IEC 60417-6181 detachable power supply part
K (2016-01)]
K [symbol IEC 60417-6301 ultra-violet light source, exposure distance

P —

-

|
P § ’i| (2015-03)]
The symbol for nature of supply shall be placed next to the marking for rated voltage.

The symbol for class Il appliances shall be placed so that it will be obvious that it is a par{ of
thg technical informatien and is unlikely to be confused with any other marking.

Un|ts of physical quantities and their symbols shall be those of the international standardized
sygtem.

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

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

Compliance is checked by inspection.

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

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

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

The connection diagram may be the wiring diagram referred to in 7.4.
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Compliance is checked by inspection.

7.8 Except for type Z attachment, terminals used for connection to the supply mains shall
be indicated as follows:

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

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

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

Compliance is checked by inspection.

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

Compliance is checked by inspection.

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

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

The figure 0 shall not be used for any ather indication unless it is positioned and associajed
with other numbers so that it does_not give rise to confusion with the indication of the (off
position. The figure 0 may be used.on a digital programming keyboard.

Compliance is checked by inspéection.

7.11 Controls intended-to"be adjusted during installation or in normal use shall be provided
with an indication for the direction of adjustment.

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

Compliance.js-checked by inspection.

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

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

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

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

The instructions shall state the substance of the following:

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

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

The instructions for appliances having a part of class Ill construction supplied from a
detachable power supply part shall state that the appliance is only to be used with the power
supply unit provided with the appliance.

The instructions for class lll appliances shall state that it must only be supplied at safety extra-
low voltage corresponding to the marking on the appliance. This instruction is not necessary
forlbattery-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 altitiide of dise
shall be stated.

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

This appliance incorporates an earth connection for functional purposes.

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

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

For 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
stafed along with the substance of the following:

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

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

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

The instructions for UM\appliances shall include the following information:
— |identification af components that can influence the ultraviolet radiation, such as filters and
reflectors;

— |identification of replaceable UV emitters;

— |information concerning the intended exposure distance (unless this is controlled by the
construction of the UV appliance);

PP | £ Sl ol 4t al ol 1 H 4 ot A o -
- SUITCTUUIT UT TAPUSUIT SpTULllylty Uurativult altu i vars aLLUTulrTy tu Tiortiiative ATINcA Uy,

— recommended number of exposures that should not be exceeded in one year, see normative
Annex DD;

— the type reference of the protective goggles to be used.
The instructions for UV appliances shall include the substance of the following statements:

— non-users, especially children, must not be present when the appliance is being operated,;
— tanning appliances are not to be used by

e persons under the age of 18 years;

e persons who tend to freckle;

e persons with a naturally red hair;
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e persons having abnormal discoloured patches on the skin;

e persons having a large number of moles;

e persons having asymmetrical irregularly shaped moles larger than 5 mm in diameter with

variable pigmentation and irregular borders; in case of doubt, seek medical advice;
e persons suffering from sunburn;
e persons not able to tan at all or persons that burn easily when exposed to the sun;

e persons having a history of frequent severe sunburn during childhood;

kin

e _persons anfpring from or prn\/imlqu anfpring from skin cancer or prndiepnend to
cancer,;

e persons under a doctor's care for diseases that involve photosensitivity;
e persons receiving photosensitising medications;

if unexpected side effects, such as itching, occur within 48 h of the first seSsion of usin
tanning appliance, medical advice should be sought prior to further UV eXposure;

exposures should not exceed the minimal amount of UV radiationfexposure required
cause perceptible reddening of the skin (a person's minimal erythemal dose (MED));

if skin reddening (erythema) is visible approximately 16 h to 24 _h ‘after any exposure, furt
exposure should cease. After one week, exposures may be réstarted from the beginning
the schedule of exposure;

the appliance must not be used if the timer is faulty or, theAfilter is broken or removed;
replaceable UV emitters are only to be replaced by types marked on the appliance

ultraviolet radiation from the sun or from tanningtappliances can cause skin or eye damg
that can be irreversible. Avoid exposure to thel internal tissues of the mouth as it can
more susceptible to UV damage than the, sKkin. These biological effects depend upon
quality and quantity of the radiation as well*as the skin sensitivity of the individual;

j a

to
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the skin can develop sunburn after<overexposure. Repeated exposures to ultravig

as well as increased risk of development of skin tumours. These risks increase
increasing cumulative UV exposure. Exposure at an early age increases the risk of
damage later in life;

radiation from the sun or from tanning appliances can lead to premature ageing of the Ekin

the unprotected eye cansdévelop surface inflammation (photokretitis) and in some cas
damage can occur to the retina after exposure. Cataracts can develop after many repea
exposures;

in cases of prohounced individual sensitivity or allergic reaction to ultraviolet radiati
medical advice_is recommended before starting exposure;

the first exposure, as indicated in the exposure schedule, is a necessary test exposurg
identify,unexpected side effects when exposed to UV. Therefore, the first recommeng
exposufe in the exposure schedule is much shorter than later exposures and is not inteng
to,provide a tan.

ith
kin

bES
ted

to
ed
ed

the’following precautions must be taken:

e always use the protective goggles provided. Contact lenses and sun glasses are not a

substitute for goggles;

e remove cosmetics, fragrances, and skin care products well in advance of exposure and

do not use any sunscreens or products that accelerate tanning;

e certain medical conditions or side effects of certain medicines can be aggravated
ultraviolet exposure. In case of doubt, seek medical advice;

e allow at least 48 h between the first two exposures;

e do not sunbathe and use the appliance on the same day;

by

o follow the recommendations concerning exposure durations, exposure intervals and

distances from the lamp;
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e seek medical advice if persistent lumps or sores appear on the skin or if there are

changes in pigmented moles;
e protect sensitive skin parts such as scars, tattoos and genitals from exposure.

For fluorescent UV lamps for tanning, it shall be stated that they are only to be replaced by
types marked with an equivalency code, the UV component of which falls within the UV
component equivalency code range that is marked on the appliance. In this case, an example
of the equivalency code shall be given and the UV component aspect of the fluorescent UV
lamp for tanning equivalency code shall be explained.

Fo
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b instructions for appliances incorporating VIS emitters or IR emitters shall include
owing information:

b instructions for-appliances incorporating VIS emitters or IR emitters shall include
sulystance of the following statements:

appliances, other than those complying with the tests of 19.2 and 19.3, having a lid ttat
to be opened in normal use, the instructions shall include a warning that the appliance must

be switched on with the lid in the closed position and that, before closing the lid fofStora
appliance must be disconnected from the supply and allowed to cool down.

appliances having parts that are intended to support a person, the instructions shall incly
substance of the following:

This appliance shall not be used by persons exceeding the maximum load of xxx kg. (I
value of xxx shall be stated by the manufacturer).

advice for the protection of the eyes against exposureto visible and infrared radiation §
advise that precautions must be taken to safequard the user against the dangers
overexposure;

information concerning the intended exposure distance (unless this is controlled by
construction of the appliance);

e,

de

'he

the

nd
of

the

recommended schedule of exposure specifying duration and intervals (based on the emitter

characteristics, distances);

identification of alternative components that can influence the radiation, such as filters §
reflectors;

identification of replaceable emitters and a statement that they are only to be replaced
types marked on the appliance;

instruction to use goggles and an information about the maximum exposure time.

VIS appliagnees and IR appliances are not to be used by
e persons suffering from sunburn;

e » 'persons under medical care for diseases that involve photosensitivity;

nd

by

the

. naersons receivina nhotaosansitisina medications:
pef RS MHRg-PROo+ RSHHSHRgecicatHoRs,

if unexpected side effects, such as itching, occur within 48 h of the first session of using
appliance, medical advice should be sought prior to further exposure;

the appliance must not be used if the timer is faulty or the filter is broken or removed.

an

If the prohibition pictogram of Figure 101 or symbol IEC 60417-6301 (2015-03) is used, the
meaning shall be explained.

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

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

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

Compliance is checked by inspection.

7.12.2 If a stationary appliance is not fitted with a supply cord and a plug, or with other
mejans for disconnection from the supply mains having a contact separation in_all’poles that
prgvide full disconnection under overvoltage category lll conditions, the instrugtions shall sthte
that means for disconnection must be incorporated in the fixed wiring in actordance with the
wirjng rules.

Compliance is checked by inspection.

7.12.3 If the insulation of the fixed wiring supplying an appliance’for permanent connection to
theg supply mains can come into contact with parts havingstemperature rise exceeding 50 K
dufling the test of Clause 11, the instructions shall state that\the fixed wiring insulation must|be
prdtected, for example, by insulating sleeving having an @ppropriate 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 proyided for the appliance;

— |dimensions and position of the-means for supporting and fixing the appliance within this
space;
— |minimum distances between'the various parts of the appliance and the surrounding structpre;
— [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 totallow disconnection of the appliance from the supply after installation, unlgss
the appliance incorporates a switch complying 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 with type X attachment having a specially prepared cord, the
instructions shall contain the substance of the following:

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

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

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

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

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

If the cord set is damaged, it must be replaced by a special cord set available from the

manufacturer or its service agnnf

Compliance is checked by inspection.

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

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

Compliance is checked by inspection.
7.12.7 The instructions for fixed appliances shall'state how the appliance is to be fixed tqits

support. The method of fixing stated is not to depénd on the use of adhesives since they are
nof considered to be a reliable fixing means.

Compliance is checked by inspection.

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

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

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

Compliance _is checked by inspection.

7.12.9’, For each language, the instructions specified in 7.12 and from 7.12.1 to 7.12.8 s
be inhard —form-and-sha ar-tog be e—any hor instraet i Aith
appliance. Alternatively, these instructions may be supplied with the appliance separately from
any functional use booklet. They may follow the description of the appliance that identifies parts,
or follow the drawings/sketches common to the languages of the instructions.

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

In addition, appliances having UV emitters shall be marked on the outside of the appliance with
a QR-Code or similar system providing a direct link to all information on UV appliance use
(manuals, tanning recommendations etc.), as required by this standard (see Clause 7).

Compliance is checked by inspection.
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7.1

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

Compliance is checked by inspection.

71

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:

NO
Oth
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enamel.
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pel

Aft
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Co

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.

[E 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‘sintilar to 8 pt A
er typefaces might differ in the pt value.

intries that do not use the Latin alphabet need to specify the/minimum size of the scrip
used taking into account what is specified for the Latin alphapet.

ess contrasting colours are used, moulded in, engraved,.or stamped markings shall be eit
ted above or have a depth below the surface of at {east 0,25 mm.

b markings required by this standard shall be _durable. On containers that are likely to
pned frequently, the markings shall not be by)means of paint or enamel, other than vitred

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

er all the tests of this standard, the marking shall be clearly legible. It shall not be ea
bsible to remove marking-plates nor shall they show curling.

b diameter of the(prohibition pictogram of Figure 101 shall be at least 10 mm.

mpliance is checked by measurement.

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

rial.
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p diameter, of:the UV lamp circle in symbol IEC 60417-6301 (2015-03) shall be at least 20 mm.

7.1

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

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

For stationary appliances, at least the name or trademark or identification mark of the
manufacturer 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 cover.
Other markings may be beneath a cover only if they are near to the terminals. For fixed
appliances, this requirement applies after the appliance has been installed according to the

ins

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

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

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

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

The additional warnings and markings specified in 7.1 shall be visible after the appliance has
beg¢n installed and without removal of a cover.

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
negessary for replacing the link.

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

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

Compliance is checked by inspection.

8 | Protection against access tolive parts

8.1 Appliances shall be canstructed and enclosed so that there is adequate protectjon
agqinst accidental contact withylive parts.

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

During replacement of emitters, compliance is checked by the relevant requirements| of
IEC 60598-1¢2020, Section 8, unless the instructions forbid replacement by the user and tdols
argd needed._ to replace the emitters.

8.1.1 The requirement of 8.1 applies for all positions of the appliance

when it is operated as

ovear—oO C & 8o D& t ©

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

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

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

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

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

Test probe 18 is not applied to appliances intended exclusively for use in tanning salons, bealty
patlours and similar premises.

8.1.2 Test probe 13 of IEC 61032 is applied with a force not exceeding-1.N'through openifngs
in ¢lass 0 appliances, class Il appliances and class Il constructions, except for those givjng
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-
comductive coating such as enamel or lacquer.

It ghall not be possible to touch live parts with the téstprobe.
8.1.3 Not applicable.

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

— |the part is supplied at safety extrazlow voltage, provided that
e for AC, the peak value of the voltage does not exceed 42,4 V;
e for DC, the voltage does:not exceed 42,4 V;

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

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

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

— Lfor‘volt havin k val ver 450 V to and including 15 kV, the dischar all
not exceed 45 uC;

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

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

Voltages and currents are measured between the relevant parts and each pole of the supply
source. Discharges are measured immediately after the interruption of the supply. The quantity
of electricity and energy in the discharge is measured using a resistor having a nominal non-
inductive resistance of 2 000 .
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The quantity of electricity is calculated from the sum of all areas recorded on the voltage/time
graph without taking voltage polarity into account. Details of a suitable circuit for measuring the
current are given in Figure 4 of IEC 60990:2016.

8.1

5 Live parts of built-in appliances, fixed appliances and appliances delivered

in

separate units, shall be protected at least by basic insulation before installation or assembly.

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

a.j
th

par

It

indulation or reinforced insulation.

Co
ac(

8.3

co

Co
ac(

Th

Class Il appliances and class Il constructions shall be constructed and enclosed
t there is adequate protection against accidental contact with basic insulation and-mg
ts separated from live parts by basic insulation only.

thall only be possible to touch parts which are separated from live parts by dou

mpliance is checked by inspection and by applying the test probes 'Specified in 8.1.1
ordance with the conditions specified in 8.1.1.

For a battery-operated appliance where the battery. circuit has a functional ez

co:Lnection or a supply connection, it shall only be possible\to touch parts within a battery

partment where:

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

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

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

mpliance is checked by inspectionsand by applying the test probes specified in 8.1.1
ordance with the conditions specified in 8.1.1.

Starting of motor-operated appliances

s clause of Part 1 is\not applicable.

o)
btal

ble

rth

ted

are
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10 Power input and current

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

Table 1 — Power input deviation

Type of appliance Rated power input Deviation
\AL
All appliances <25 +20 %
Heating appliances and >25 and <200 +10 %
combined appliances
>200 +5 % or20 W
(whichever is the
greater)
-10 %
Motor-operated >25 and <300 +20'%
appliances
>300 +15(%,0or 60 W
(whichever is the
greater)
Appliances having UV All +10 %

emitters only

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 deviatigns
apply for both limits of the range for appliances-'marked with a rated voltage range havjng
limjts differing by more than 10 % of the arithmetic mean value of the range.

In case of doubt, the power input of thesmotors 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 inputivaries throughout the operating cycle and its maximum value exceeds twlice
its larithmetic mean value occurring during a representative period, then the power input is fhe
malximum value® of the power input that is exceeded for more than 10 % of the representative
pefiod if this value is greater than the arithmetic mean value. Otherwise the power input is taken
as [the arithmetic mean value.

NOEEGuidance-on-the measurement of power input concerning a representative neriod is given in informadtive
™ ™ T ™ ™ =4

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

are not loaded during the test; however, their contribution to the power input is considered to
be the marked outlet load per appliance outlet or socket-outlet.
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2 |If an appliance is marked with rated current, the current at normal operating temperature
shall not deviate from the rated current by more than the deviation shown in Table 2.

Table 2 — Current deviation

Th
of

lim
mo

In

Co

If t
ari
va
va
me

NO

Type of appliance Rated current Deviation
A
Al 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 030 A
(whichever is the
greater)
Appliances having UV All +10 %

emitters only

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

case of doubt, the current of the motorsimay be measured separately.

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

all circuits which can operate‘simultaneously being in operation;

the appliance being supplied at rated voltage;

the appliance being operated under normal operation.

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

Le is greaterthan the arithmetic mean value. Otherwise the current is taken as the arithmé
an valueé.

'E{ /Guidance on the measurement of current concerning a representative period is given in informative Anne

ent
pth
by

its
Lm
his
ptic

k 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 is related to
the arithmetic mean value of the relevant voltage range, in which case the test is carried out at
a voltage equal to the arithmetic mean value of that range.

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

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

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

ma

rked outlet load per appliance outlet or socket-outlet.
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11

11

Heating

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

se.

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

11.

Ap
m

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

unted socket-outlet.

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

Other heating appliances and other combined appliances are placed in a\test corner

fol

OWS:.

their back as near as possible to one of the walls and away from,the other wall;
and floor or ceiling as is likely to occur, taking into account'the instructions;

to occur, taking into account in the instructions.

Other motor-operated appliances are positioned as follows:

Du

their back as near as possible to one of the\walls and away from the other wall;
appliances normally fixed to a wall are.fixed to a vertical support;
appliances normally fixed to a ceiling\are fixed underneath a horizontal support.

and for the installation of built-in.appliances.

Fo
un
of

Fo
the
ten

Ift

he reel and also between the two outermost layers of the cord on the reel.

nedirection of the radiation is adjustable, the appliance is adjusted to the most unfavoura

JoleX

bition of normal use.

as

appliances normally placed on a floor or table are placed on the floor’of the test corner with
appliances normally fixed to a wall are fixed to one of the walls, as near to the other wall

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

appliances normally placed on a floor or tablé.are placed on the floor of the test corner with

| black-painted plywood approximately 20 mm thick is used for the test corner, the suppqrts

- appliances provided with~an automatic cord reel, one-third of the total length of the cord is
eeled. The temperature rise of the cord sheath is determined as near as possible to the hub

- cord storage.devices, other than automatic cord reels, which are intended to accommodpte
supply cord-partially while the appliance is in operation, 50 cm of the cord is unwound. The
nperatureise of the stored part of the cord is determined at the most unfavourable place.

Ib/e

Appliances having fluorescent lamps shall be fitted with a fluorescent lamp having either a short
mount electrode or long mount electrode, whichever provides the more unfavourable results.

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

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

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

— [@ Short circurt;

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

— |a reduction of clearances or creepage distances below the values specifiedin”Clause p9.

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

Temmperature rises of windings are determined by the resistance méthod unless the windings
argd non-uniform or if it is difficult to make the necessary confieetions, in which case fhe
temperature rise is determined by means of thermocouples. At\the beginning of the test, the
windings are to be at room temperature.

-

The temperature rise of a winding is calculated from the formula:
At = % (k +15) — (t, — 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 |is equal to

e 225 for aluminium windings and copper/aluminium windings with an aluminium content
2 85 %,

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

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

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.

Where the external accessible surfaces are suitably flat and access permits, then the test
probe of Figure 102 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
measurement is performed after a contact period of 30 s.

The probe may be held in place using a laboratory stand clamp or similar device. Any measuring
instrument giving the same results as the probe may be used.
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11.4 Heating appliances are operated under normal operation and at 1,15 times rated
power input.

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

the

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

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

11

7 The appliance is operated until steady conditions are established

NO

Pa

and lowered five times without rest periods, or for 5 min, whichever is shorter.

Ap
wit

Fo
the

NO

1
the

Ift
do
no

Protective devices-shall not operate and sealing compound shall not flow out. Howe\

cof
for

Th
Sp4

'E 101 If necessary, timers are reset immediately.

rts operated by motors in appliances for wall mounting or ceiling mounting are, tully rais

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

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

the battery that has been fully discharged is charged for 1 h, while the appliance
operated continuously performing its intended 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 morghanh one cycle of operation.

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

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

nponents in protective electronic circuits are allowed to operate provided they are tes
the number of cycles of operation specified in 24.1.4.

beified in IEC 60598-1:2020, 12.4 when measured under the conditions stated.

ed

ed

is
fhe

{is

its

bed

b /S
of

er,
fed

p temperatures of ballast windings and their associated wiring shall not exceed the valiies

The temperature rises for surfaces in contact with the skin during normal use shall not exceed
those specified for handles that are continuously held in the hand in normal use.

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)
— class 130 (B) 95 (85)
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Part Temperature rise
K
— class 155 (F) 115
— class 180 (H) 140
— class 200 (N) 160
—class 220 (R) 180
— class 250 210
Pins of appliance inlets:
— forvery-trotcomditions 136
— for hot conditions 95
— for cold conditions 45
Pihs of appliances for insertion into socket-outlets, pins of plug connectors inserted into 45

afpliance outlets accessible to the user and plugs inserted into socket-outlets accessible
tolthe user

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

Ambient of switches, thermostats and temperature limiters: °
— Without T-marking 30
— with T-marking T-25

Rdbber, polychloroprene or polyvinyl chloride insulation of internal and\eéxternal wiring,
ing¢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
Caqrd sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
Pqints where the insulation of wires can come intocontact with parts of a terminal block or 50 °

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

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

— When used as supplementary insulation or as reinforced insulation 40

— |n other cases 50

Ldmpholders with T-marking ¢

— B15 and B22 marked-~1 140
— B15 and B22 marked T2 185
— pther lampholdeérs T-25

Ldmpholders without T-marking ¢
— E14 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 720
— moulding of:
* phenol-formaldehyde with cellulose fillers 85 (145)
* phenol-formaldehyde with mineral fillers 100 (290)
* melamine-formaldehyde 75 (140)
* yrea-formaldehyde 65 (190)
— polyester with glass reinforcement 110
— pilicone rubber 145
— polytetrafluoroethylene 265
— pure mica and tightly sintered ceramic material when such materials are‘used as 400
sypplementary insulation or reinforced insulation
— thermoplastic material f -
Whpod, in general 9 65
— Wooden supports, walls, ceiling and floor of the test corner‘and wooden cabinet:
* stationary appliances liable to be operated continuously for long periods 60
* pther appliances 65
Olter surface of capacitors: "
— With marking of maximum operating tempégrature (T): T-25
— Without marking of maximum operating-temperature:
* small ceramic capacitors for radio and television interference suppression 50
* bapacitors complying with IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016 50
* pther capacitors 20
External enclosure of-motor-operated appliances except handles held in normal use:™
— ¢f bare metal 48
— ¢f coated metal 59
— of 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 i normal
use (e.g. soldering irons):™
— of bare metal 30
— of coated metal" 34
— of porcelain or vitreous material 40
— of rubber or of plastic having a thickness exceeding 0,4 mm' 50

of wood

50



https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

- 54 - IEC 60335-2-27:2024 EXV © |IEC 2024

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
— ofrubber-or-of-plastic-having-a-thickress-excoeding-04—rHnr 60
— of wood 65
P3rts in contact with oil having a flash-point of t °C t-50.

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

NQOTE 2 The values in the table are based on an ambient temperature not normally exceeding 25 °C RQut
ogcasionally reaching 35 °C. However, the temperature rise values specified are basedqn25 °C.

NOTE 3 The temperature of the terminals of switches is measured if the switchnis_tested in accordance wjth
ndrmative Annex H.

a8 | To allow for the fact that the average temperature of windings of universal metors, relays, solenoids and similar
components is usually above the temperature at the points on the windings where thermocouples are placqd,
the figures without parentheses apply when the resistance method is\dsed and those within parentheses apply
when thermocouples are used. For windings of vibrator coils and*AC*motors, the figures without parenthesges
apply in both cases.

The temperature rise limit of windings in transformers and ihductors 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 encloséd)to be considered airtight, the temperature rise limits mpy
be increased by 5 K.

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

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

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

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

Locations fer~measuring the temperature rises are specified in Table 12.1 of IEC 60598-1:2014 includipg
IEC 60598+1:2014/AMD1:2017.

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

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

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

h There is no limit for the temperature rise of capacitors that are short-circuited in 19.11.
' Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.
I IEC 60245 Types 53 and 57 supply cords have a T rating of 60 °C;

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

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

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

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

IEC 62821 Types 102 and 102f supply cords have a T rating of 70 °C.
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The temperature rise limits of controls actuated by contact or proximity of a finger, with no movement of the
contact surface also includes all surfaces within 5 mm of such controls, regardless of their shape. Similar parts
held for short periods include handles or grips of vents and air shutters.

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

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

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

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

Surface Temperature rise 'of externall
accessible surfaces °
K
Bare metal 38
Ca¢ated metal ® 42
Glass and ceramic 51
Plkstic and plastic coating > 0,4 mm © ¢ 58

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

@ | Temperature rises are not measured on:

— the underside of appliances intended to be used on“a working surface or floor where these surfaces gre
inaccessible to a 756 mm diameter probe having a*temispherical end;

— the rear surface of appliances which, according to the instructions, shall be placed against a wall ahd
where these surfaces are inaccessible to'a~(5 mm diameter probe having a hemispherical end.

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

¢ | The temperature rise limit of plastic_also applies for plastic material having a metal finish of thickness lelss
than 0,1 mm.

When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of coated mefal
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

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

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

If the manufacturer’s specified:

— minimum ambient temperature for charging the battery is less than 10 °C, the test is
repeated at the specified minimum ambient temperature +0 °C;

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

H ! -
Stgre—Cemr ot

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

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

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

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

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

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

T

a

- Tcell = Tmeas + (Tamb(max) -
for charging;
= |Tcenn = Tmeas = (Tamb(test) = Tamb(min)), for thexminimum recommended ambient temperatire

for charging.

mb(test)), for the maximum recommended ambient temperatjire

WHen the test is carried out at the recommended ambient temperature for charging, T.g|; =

Tmeas
where
T meas is the cell'surface temperature measured during the test;
Teen is the.cell surface temperature specified by the cell manufacturer;
Tamb(max) is\_the maximum ambient temperature for charging specified by [fhe
manufacturer;
T amb(min) is the minimum ambient temperature for charging specified by [he
manufacturer;
T ambtest) is the ambient temperature of the test room during the test.

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

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

This may be demonstrated by operating the battery in cycles. Each cycle starts with the battery
fully discharged then the battery is fully charged. The cycling is continued until the battery
capacity has decreased to 80 % of its rated capacity. The imbalance at this decreased capacity
is then used.
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Use of a lower imbalance may also be demonstrated through evaluation of those designs that
employ circuitry intended for maintaining balance between cells in the battery. Batteries with
a small number of cells in series may be shown to exhibit limited imbalance in practice, if
charging ceases with the battery prepared with a smaller initial imbalance.

13

13.

Leakage current and electric strength at operating temperature

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

and its electric strength shall be adequate.

ive
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Hepting appliances are operated at 1,15 times the rated power input.
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frequency of the appliance.

Th

Th

dimensions specified. If its area is smaller than the surface under test, it is moved to test

pa

Pritective impedance and radio interference filters-afte disconnected before carrying out

mpliance is checked by the tests of 13.2 and 13.3.

p appliance is operated under normal operation for the duration specified in 11.\%

tor-operated appliances and combined appliances are supplied lat 1,06 times ra
tage.

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

S.

2 The leakage current is measured by *méans of the circuit described in Figure 4
[ 60990:2016. For class 0l appliances-and class | appliances, except parts of clas:
nstruction, C may be replaced by a~low impedance ammeter responding to the ra

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

and class 0l appliances;

metal foil having anvarea not exceeding 20 cm x 10 cm which is in contact with accessi
surfaces of insdlating materials and metal parts not intended to be connected to protect

appliances.

e metal \foil has the largest area possible on the surface under test without exceeding

tscof-the surface. The heat dissipation of the appliance is not to be affected by the metal f

accessible metal parts-intended to be connected to protective earth, for class | applian¢g

ted

ble
fed

fhe

of

ted

es

ble
ive

earth, for class)0 appliances, class Il appliances, class Il constructions and clasg Il

the
all
oil.

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

if they are class Il appliances or parts of class Il construction, Figure 1,

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

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

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

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.
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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-elassHeonstruction

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

— |for class 0l appliances 0,5 mA

— |for portable class | appliances 0,75 mA

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

— |for stationary class | heating appliances 0,75 mA or 0,75\mA per kW rated
power input of‘the appliance with a
maximumn.of 5 mA, whichever| is
higher,

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

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

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

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

WARNING — In order to avoid ah-electric shock hazard, the appliance shall be supplied throgygh
anlisolating transformer or_it:shall be insulated from earth.

1313 The appliance.is. disconnected from the supply and the insulation is immediafely
subjected to a voltage having a frequency of 50 Hz or 60 Hz for 1 min, in accordance with
IEC 61180.

The high-veitage 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 fest
volfage. The overload release of the circuit is not to be operated by any current below fhe
trigping current I.. The values of I and I, are given in Table 5 for various high-voltage sources.

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

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

The values of the test voltages are specified in Table 4.
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Table 102 — Voltage for electric strength test

Test voltage
v
Insulation
Rated voltage @ Working voltage (U)
SELV <150 V >150 V and <250 Vb >250 V
Basic insulation 500 1000 1000 1,2 U + 700
Supplementary insulation 1250 1750 1,2U + 1 450
Reinforced-imsutation 2-500 3066 24 H+2400

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

I/\.@..

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

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

Table 103 — Characteristics of high-voltage sources

Test voltage Minimum current
mA
v I I
<4000 200 100
> 4000 and <10 000 80 40
> 10 000 and < 20 0Q0 40 20

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

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

Compliance is checked by subjecting each clearance having a value less than those specifjed
in Table 16 to an impulse voltage test.

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

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

Rated impulse voltage Impulse test voltage?
v v
330 357
500 540
800 930
1500 1750
"_) 500 "_) o"_)n
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 wused @s'. noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007.

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

15| Moisture resistance

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

Compliance is checked as specified in@b.1.1 taking into account 15.1.2, the appliance not bejng
cofpnected to the supply mains.

The appliance shall then withStand the electric strength test of 16.3 and, after carefully wipjng
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 walues 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 the
englosure.

15{1.1 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\dppliances 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 allowe( 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. ih the centre of a wooden
board having dimensions which are 15cm £ 5 cm in excess(Cof those of the orthogohal
prdjection of the appliance on the board. The wooden board jis placed at the centre of fthe
osg¢illating tube.

Appbliances and parts of appliances with integral pins&for insertion into socket-outlets are held
by the pins in the most unfavourable position during,the test. They are not mounted in a socket-
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-mourited appliances is placed at the same level as fhe
pivpt axis of the oscillating tube.

Fof IPX4 appliances, the horizontal .¢éentre line of the appliance is aligned with the pivot axig of
the oscillating tube. However, for.appliances normally used on the floor or table, the movemgnt
is imited to two times 90° from_the vertical for a period of 5 min, the support being placed at
thg level of the pivot axis ofthe 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 distange.
Theé dimensions of thie board are 15 cm more than the horizontal projection of the appliance.

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 the
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 subject to spillage of liquid in normal use shall be constructed so that such
spillage 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.

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.

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

Defachable parts are removed.

The liquid container of the appliance is completely filled with the solution and a furtherqQuantity
eqlial to 15 % of the capacity of the container or 0,25 I, whichever is the greater{ s poured in
steladily over a period of 1 min.

Anly commercially available non-ionic rinsing agent may be used, but if there’is any doubt with
redards to the test results, the rinsing agent shall have the following propetrties:

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

e Plurafac ® LF 22110 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 Deijonized water 70,5 % parts by mass

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

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

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

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

Caple eantries, if any, are left open. If knock-outs are provided, one of them is opengd.
Defachable parts are removed and subjected, if necessary, to the humidity test with the mjin
paft:

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

brought to a temperature of t+g °C.

10 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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If it is not possible to place the whole appliance in the humidity cabinet, parts containing
electrical insulation may be tested separately, taking into account the conditions that the

ele

ctrical 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.

16

Leakage current and electric strength

16
be

Co

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

Th
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Th

Th

adequate.

mpliance is checked by the tests of 16.2 and 16.3.

b tests are carried out on the appliance at room temperature and not.connected to the sup
ins.

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

and class 0l appliances;
metal foil having an area not exceeding 20 cm/4~0 cm which is in contact with accessi

earth, for class 0 appliances, class Il appliances, class Il constructions and clas
appliances.

b test voltage is:
1,06 times rated voltage, for single-phase appliances;

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

b leakage current is measured within 5 s after the application of the test voltage.
b leakage current shall not exceed the following values:

for class Ill.appliances and for parts 0,25 mA

of class {l’eonstruction

for class’0, class 0l and class Ill appliances 0,5 mA

for,portable class | appliances 0,75 mA

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

surfaces of insulating material and metal parts not intended to be connected to protecjive

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

ply

es

ble

/]

Hor-stationary-elasstmotor-operatedappliances 3-5-mA
J; I 1117°%

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

maximum of 5 mA, whichever
higher

is

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

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

all thermostats, temperature limiters and energy regulators do not have an off position;

or
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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.

16

freqquency of 50 Hz or 60 Hz for 1 min in accordance with IEC 61180. The values of the'

’4¢]

Acgessible parts of insulating material are covered with metal foil. Care is to be taKen that
meital foil is placed so that no flashover occurs at the edges of the insulation,

O Immediately arter the teSt or 10.Z, the insulation IS subjecied 10 a voltage having

fage for different types of insulation are given in Table 7.

Table 105 — Test voltages

the

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

For multi-phase appliances, the line to neutral 6fline to earth voltage is used for rated voltage. The tdg
voltage for 480 V multi-phase appliances is*that specified for a rated voltage in the range > 150 V an
<250 V.

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

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

the

wré

where, for appliances havmg a type X attachment the supply cord is located in a cord qu

est voltage is applied between accessible metal parts and the supply cord which
pped with metalyfoil at the point where the supply cord is located in an inlet bushing &

is
nd

ard
the

the components of electronic circuits;

the basic insulation or the supplementary insulation when applying the voltage

to

reinforced insulation in class Il constructions incorporating both reinforced insulation

and double insulation.

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

NOTE 2 When testing insulating coatings, the metal foil can be pressed against the insulation by means of a
sandbag so that the pressure is approximately 5 kPa. The test can be limited to places where the insulation is likely
to be weak, for example where there are sharp metal edges under the insulation.

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

No breakdown shall occur during the test.
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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.

NOTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circuits

operatirg-at-safety-extra-low—voltage-

Compliance is checked by applying the most unfavourable short circuit or overload ,which
ly to occur in normal use, the appliance being supplied with 1,06 times or 0,94 times rated

likg
vo

tage, whichever is the more unfavourable. Basic insulation is not short circuited:

is

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 im-Table 8. However, thg

lim
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its do not apply to fail-safe transformers complying with Subclauyse15.5 of IEC 61558-1:2(

Endurance

s clause of Part 1 is not applicable.

Abnormal operation
risk of fire, mechanical damage impairing safety or protection against electric shock

iated as far as is practicable.

ctronic circuits shall be desighed and applied so that a fault condition will not render
liance unsafe with regardco electric shock, fire hazard, mechanical hazard or dangera
Ifunction.

bliances are subjected to the tests of 19.4 to 19.8, 19.10 to 19.12, 19.101 and 19.102,
blicable.

rapplianc€s-having a lid but without a warning in the instructions that the appliance must
switched on with the lid closed, 19.2 and 19.3 are applicable.

bliances incorporating contactors or relays are subjected to the test of 19.14.

pSe

17.

1 Appliances shall be constructed so¥that as a result of abnormal or careless operatipn,

the
us

as

not

Appliances incorporating voltage selector switches are subjected to the test of 19.15.

Appliances having a mains connection and batteries that are replaceable are subjected to the

tes

tof 19.16.

Appliances incorporating batteries that are rechargeable and use metal-ion chemistries are
subjected to the test of 19.17.
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Unless otherwise specified, the tests are continued until a non-self-resetting thermal cut-out
operates or until steady conditions are established. If a heating element or an intentionally
weak part becomes permanently open-circuited, the relevant test is repeated on a second
sample. That same part on the second sample shall also become permanently open-circuited
in the second test, unless a non-self-resetting thermal cut-out operates or steady conditions
are established.

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

Unfess 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 catried put
comsecutively after the appliance has cooled down to room temperature.

Fof combined appliances, the tests are carried out with motors and /heating elemeits
opérating simultaneously under normal operation, the appropriate tests beging applied ong at
a tlme to each motor and heating element.

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

Unless otherwise specified, compliance with the tests of this clause is checked as described in
19]13.

19J2 Appliances having a lid that is opened in fiormal use are tested with the lid closed.

The test is carried out under the conditions specified in Clause 11. Appliances with IR emitters
arg operated at 0,85 times rated power.input. All other appliances are supplied at 0,94 times
rated voltage.

19)3 The test of 19.2 is repeated-but appliances with IR emitters are operated at 1,24 tinpes
rated power input. All other appliances are supplied at 1,1 times rated voltage.

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

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

19{5 Thetestof 19.4is repeated on class 0l appliances and class | appliances incorporating
tubular sheathed or embedded heating elements. However, controls are not short-circuited put
on¢ end.of the element is connected to the sheath of the heating element.

A control that operates during this test and the test of Clause 11 and that incorporates an
electronic circuit is not considered to be a protective electronic circuit if the appliance
complies with 19.13 with the electronic control rendered inoperative.

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

The test is not carried out on appliances:

— intended to be permanently connected to fixed wiring;
— where an all-pole disconnection occurs during the test of 19.4; or
— wused in a system with polarized plugs intended for connection to polarized socket outlets.
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Appliances with a neutral are tested with the neutral connected to the sheath.

NOTE For embedded heating elements, the metal enclosure is considered to be the sheath.

19.6 Appliances with PTC heating elements are supplied at rated voltage until steady
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,
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before the maximum period under the cenditions of Clause 11 is reached, it is considered to
a protective electronic circuit as:well as a control that operates under the conditions
Clguse 11.

Other appliances are supplied at rated voltage for a period:

) et
Cricver ocours T1irot.

7 The appliance is operated under stalled conditions by:

locking the rotor of appliances for which the locked rotor torque is smaller than the full Iq
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 cireuibof an auxiliary winding,
brated with the rotor locked, the capacitors being open-cireuited one at a time. The tes
eated with the capacitors short-circuited one at a time, uhless they are of class S2 or S3
[ 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

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

- each of the tests, appliances provided withya timer or programmer are supplied at ra
tage for a period equal to the maximum period allowed by the timer or programmer. If
er or programmer is an electronic typé that operates to ensure compliance with the f

of 30 s for

o hand-held appliances;

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

of 5 min_for other appliances that are operated while attended;

until steady conditions are established, for other appliances.

ad

are
[ is
of

ent

fed
fhe
est
be

of

NO

£3 + £ I~ H H-w=~ H tod o th 1 + 4+ D

A IH that A
PPt esSmatrare e Ste oo arehaiCarca i meTrerevantpatrt=

During the test, the temperature of the windings shall not exceed the relevant value specified
in Table 8.
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Table 106 — Maximum winding temperature

Temperature

°C

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

105 120 130 155 180 200 220 | 250
(A) (E) (B) (F) (H) (N) (R)

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

Appliances operated until steady
cohditions are established

— |if impedance protected 150 165 175 190 210 230 250 28D
— |if protected by a protective device
b during the first hour, maximum 200 215 225 240 260 280 300 33p
value
b after the first hour, maximum value 175 190 200 215 235 265 275 306
b 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.

19{10 Appliances incorporating series motors.are operated with the lowest possible load gnd
supplied at 1,3 times rated voltage for 1 mip:

During the test, parts shall not be ejectéd 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 hfave
to He simulated, so that testing-can be limited to those cases that can be expected to give the most unfavourable
resylts.

Apbliances incorparating an electronic circuit that relies upon a programmable component to
function correctly - are subjected to the test of 19.11.4.8, unless restarting at any point in fhe
opgrating cyele after interruption of operation due to a supply voltage dip will not result ih a
hazard. The-test is carried out after removal of all batteries and other components intended to
malintajn ‘the programmable component supply voltage during mains supply voltage dips,
intérruptions 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;
ive

19{11.1 Fault conditions a) to g) specified in 19.11.2 are not applied to circuits oriparty of
cir¢uits when both of the following conditions are met:

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

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

An|lexample 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\esistor, adjusted to its maximum
registance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resigtor
regches a maximum. Points closest to the supply sodrce at which the maximum power delivefed
to this resistor does not exceed 15 W at the end of/b s are called low-power points. The part of
the circuit farther from the supply source than-a-low-power point is considered to be a Ipw-
power circuit.

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

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

19]11.2 The followingfault conditions are considered and, if necessary, applied one at a time,
comsequential faults-being taken into consideration:

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

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

c) |short circuit of capacitors, unless they comply with |IEC 60384-14:2013 includlng

IEC 60284 14-2012/AMD1-2016-
= o O U099 5/ v =0 105

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)


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

-70 - IEC 60335-2-27:2024 EXV © |IEC 2024

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

/ TR ol Yot Lo Yo WP |
compry—wiinTCO007o00=T1-

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.

Any cord provided between a battery-operated appliance that consumes maoreithan 15 W gnd
theg 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 specifjed
in Clause 11 but supplied at rated voltage.

WRHhen 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 intemperature;

— |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 pach case, the test is ended if a néh-self-resetting interruption of the supply occurs within
theg appliance.

19{11.3 If the appliance incerporates a protective electronic circuit that operates to ensjre
compliance with Clause 19, the appliance is tested as follows:

A flault as indicated-inva) to g) of 19.11.2 shall be incorporated in the protective electropic
cirpuit 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
incprparated, then the appliance is further tested as follows.

Fol—apptiarces for comntimuous operation theappiiance s operated urtit-steady comditions—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
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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.

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 standards are [not
exempt from the tests.

19111.4.1 The appliance is subjected to electrostatic dischargessin accordance Wwith
IEC 61000-4-2, test level 4 being applicable. Ten discharges having, 'apositive polarity and ten
discharges having a negative polarity are applied at each preselected point.

19{11.4.2 The appliance is subjected to radiated fields in accordance with IEC 61000-4-3.

The frequency ranges tested shall be:

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

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

19]11.4.3 The appliance is subjected to fast transient bursts in accordance with IEC 61000-4-4.
Test level 3 with a repetition fate of 5 kHz is applicable for signal and control lines. Test lejvel
4 with a repetition rate of § kHz is applicable for the power supply lines. The bursts are appljed
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 surgeq in
acg¢ordance withil[EC 61000-4-5, five positive impulses and five negative impulses being appljed
at the selected-points. An open circuit test voltage of 2 kV is applicable for the line-to-line
colpling mode, a generator having a source impedance of 2 Q2 being used. An open circuit flest
volfage of4 kV is applicable for the line-to-earth coupling mode, a generator having a soufce
impedance of 12 Q being used.

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

NOTE If a feedback system depends on inputs related to a disconnected heating element, an artificial network can
be needed.

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

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
crgssing of the supply voltage.

For appliances having a rated current exceeding 16 A, the appliance is subjected to‘the class
3 |voltage dips and interruptions in accordance with |IEC 61000-4-34:2005/¢including
IEG¢ 61000-4-34:2005/AMD1:2009. The values specified in Table 1 and\ \Fable 2| of
IEC 61000-4-34:2005 including IEC 61000-4-34:2005/AMD1:2009 are applied-at’zero crossjng
of the supply voltage.

19111.4.7 The appliance s subjected to mains signalsnYin accordance With
IEC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 gnd
IEC 61000-4-13:2002/AMD2:2015, Table 11 with test level class~2 using the frequency stg¢ps
acgording to Table 10.

19{11.4.8 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 appliagce
cegses to respond to user inputs or parts controlledby'the programmable component ceasg to
op}rate, whichever occurs first. This value of supply voltage is recorded. The appliancq is
supplied at rated voltage and operated under normal operation. The voltage is then redug¢ed
to p value of approximately 10 % less than_thé recorded voltage. It is held at this value |for
approximately 60 s and then increased to rated voltage. The rate of decrease and increase of
thg power supply voltage is to be approximately 10 V/s.

The appliance shall continue to either operate normally from the same point in its operatjng
cydle at which the voltage decrease occurred or a manual operation shall be required to resiart
it.

19{12 If safety of the appliance depends upon the operation of a miniature fuse-link complying
with IEC 60127 during-any of the fault conditions specified in 19.11.2, the test is repeated put
with the miniature fuse-link replaced by an ammeter. If the current measured:

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

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

— Lissbetween 2.1 times and 2,75 times the current rating of the fuse-link, the fuse link is short-
circuited and the test is carried out

e forthe relevant period or for 30 min, whichever is the shorter, for quick acting fuse-links;

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

In case of doubt, the maximum resistance of the fuse-link shall be taken into account when
determining the current.

NOTE 1 The verification whether the fuse-link acts as a protective device is based on the fusing characteristics
specified in IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuse-
link.

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

Table 107 — Maximum abnormal temperature rise

Part Temperature rise
K

Wpoden supports, walls, ceiling and floor of the test corner and wooden 150
cdbinets @
Inkulation of the supply cord @ without T marking, or with T marking up to 160
79 °C
Insulation of the supply cord @ with T marking above 75 °C T+75
Sypplementary insulation and reinforced insulation other than thermoplastic 1,5 times the relevant valup
materials © specified in Table 3

a8 | For motor-operated appliances, these temperature rises are not determined.

b | There is no specific limit for supplementary insulation and reinforced-insulation of thermoplastic materipl.
However, the temperature rise has to be determined so that the test.0f’30.1 can be carried out.

WHhen the insulation, other than that of class Ill appliances or class Ill constructions that|do
nol contain live parts, has cooled down to appreximately room temperature, it shall withstand
the electric strength test of 16.3, the test voltage; however, being as specified in Table 4.

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

Fof appliances which are immersed" in or filled with conducting liquid in normal use, fhe
appliance is immersed in or filled ‘with water for 24 h before the electric strength test is carnjed
oul.

After the operation or interrdption of a control, clearances and creepage distances across the
functional insulation\'shall withstand the electric strength test of 16.3, the test voltage,
however, being twice'the working voltage.

The applianceSshall not undergo a dangerous malfunction, and there shall be no failurg of
protective,electronic circuits if the appliance is still operable.

During\ahd after the tests, the no-load output voltage of an accessible safety extra-low
voltage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased|by
more than 3 V or 10 % of its no-load output voltage in normal use, whichever is higher, with a
maximum of 42,4 V for DC and a peak value of 42,4 V for AC.

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— ifthey become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.

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.
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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:

19.

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.

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 4
sar

An
for

relay or contactor with more than one contact IS used, all contacts are short-circuited at the
ne time.

relay or contactor which operates only in order to ensure that the appliance is>energized
normal use and that does not otherwise operate in normal use is not short-circuited.

If more than one relay or contactor operates in Clause 11, each such relay 6r. contactor is short-

CIr

If ¢
op¢

19
low

19

uited in turn.

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

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

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

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

ren

NO

19

charging system and battery are.checked by the following tests.

Th
the
ret

elapsed, whichever jsslonger.

a)

hoved 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 in the appliance manufacturer’s instructions ungler
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 the
pereentage of being fully charged applied during the test of Clause 12;

—{sasingle cell or parallel only configuration battery shall be fully discharged.

b)

c)

d)

Ifthe test of Clause TZ7s conducted with an imbalance of 1ess than 50 % due to the function
of circuitry intended for maintaining balance between cells in the battery and if a single
fault of any component within that circuitry is shown to result in the loss of that function,
then a series configured battery shall be fully charged with a deliberate imbalance. The
imbalance is introduced into a battery that has been fully discharged by charging one cell
to approximately 50 % of being fully charged.

For a battery with a series configuration, all cells are at approximately 50 % of being fully
charged, except for one which is shorted. The battery is then fully charged.

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
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to the battery, the short circuit shall be introduced at the point likely to produce the most
adverse effects. The resistance of the short circuit shall not exceed 10 mQ.

No explosion or ignition of the battery shall occur during or after the test. However, venting of
the cells is permitted provided that they have not vented by any means other than through their
vents.

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 applianceitesfed
(in|the case of an integral battery) or by using a new sample of the battery-oOperated
appliance (in the case of a detachable battery and separable battery). An attempt is then
mayde to recharge the battery normally. There shall be no charging current after 40,min or after
25|% of the nominal capacity has been delivered, whichever occurs first.

19101 Appliances, other than those for mounting at a height more thanc1,8’'m above the flgor,
arg supplied at rated voltage and operated as specified in Clause 11.{When steady conditions
ard established, a piece of dry bleached cotton flannelette having a,specific mass of 130 g{m?
to 165 g/m2, a width of 100 mm and long enough to pass over'thé front of the appliancé is
stretched over the appliance in the most unfavourable position-

The flannelette shall not smoulder or ignite within 10 s.

NOTE If smouldering has started, a hole will have formed in{the' material with its edge glowing red. Blackening
witljout smouldering is ignored.

19{102 Appliances having discharge lamps are operated under the fault conditions speciffed
in \EC 60598-1:2020, 12.5.1 a), d) and e) the;appliance being supplied at rated voltage.

The temperatures of ballast or transformer windings shall not exceed the values specified in
IE¢ 60598-1:2020, 12.5.

20| Stability and mechanical hazards

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

Compliance is.checked by the following test, appliances incorporating an appliance inlet being
fittg¢d with anlappropriate connector and flexible cord.

The appliance, not connected to the supply mains, is placed in any normal position of use oh a
ne
' - WEVEF a aet-withthe
horizontal supporting surface when the appliance is tilted through an angle of 10°, the appliance
is placed on a horizontal support and tilted in the most unfavourable direction through an angle
of 10°.

The test on the horizontal support may be necessary for appliances provided with rollers,
castors or feet. In this case, castors or wheels may be blocked to prevent the appliance from
rolling.

Appliances provided with doors are tested with the doors open or closed, whichever is the more
unfavourable.

Appliances intended to be filled with liquid by the user in normal use are tested empty or filled
with the most unfavourable quantity of water up to the capacity indicated in the instructions.
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The appliance shall not overturn.

The test is repeated on appliances with heating elements with the angle of inclination increased
to 15°. If the appliance overturns in one or more positions, it is subjected to the tests of
Clause 11 in each of these overturned positions.

During this test, temperature rises shall not exceed the values shown in Table 9.

20.2 Moving parts of appliances shall, as far as is compatible with the use and working of the
appliance, be positioned or enclosed to provide adequate protection against personal injury in
nofmal use. This requirement does not apply to parts of an appliance that necessarily havg 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 negdle
of g sewing machine, rotating brushes of vacuum cleaner and the blade of an electrical knife.

Prgtective enclosures, guards and similar parts shall be non-detachable parts and shall have
ade¢quate 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 protectjve
devices shall not cause a hazard.

NOTE 2 An example of an appliance in which self-resetting thermal cut-outs and overcurrent protective devices
coujd cause a hazard is an appliance having parts that are necessafily exposed so that it can perform its working
fungtion.

Compliance is checked by:

— |inspection;
— |the test of 21.1;

— |applying a force not exceeding 5 N;by means of a test probe that is similar to test prob¢ B
of IEC 61032 but having a circular'stop face with a diameter of 50 mm, instead of the npn-
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 opeun to the public.

Fof appliances provided with movable devices such as those intended for varying the tensjon
of pelts, the test-with the test probe is carried out with these devices adjusted to the mjpst
unfavourablepeosition within their range of adjustment. If necessary, belts are removed.

It ghall(not be possible to touch dangerous moving parts with the test probes.

Test probe 18 is not applied to appliances intended exclusively for use in tanning salons, beauty
parlours and similar premises.

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.
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The appliance is rigidly supported and three blows, having an impact energy of 0,5 J, are
applied to every point of the enclosure that is likely to be weak.

If necessary, the blows are also applied to handles, levers, knobs and similar parts and to signal
lamps and their covers but only if the lamps or covers protrude from the enclosure by more than
10 mm or if their surface area exceeds 4 cm?2. Lamps within the appliance and their covers are
only tested if they are likely to be damaged in normal use.

When applying the release cone to the guard of a visibly glowing heating element, the
hammer head passing through the guard shall not strike the heating element.

Fot appliances and parts of appliances having pins for insertion into mains socket-gutléts,
compliance is checked by subjecting the part of the appliance incorporating the pins tothe tgst,
Frge fall repeated, procedure 2, of IEC 60068-2-31.

Thé 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
tesit of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances bejow
thg values specified in Clause 29, and small ¢hips that do not adversely affect protection against
acgess to live parts or moisture, are ignored.

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.

If there is doubt as to whethér-a defect has occurred by the application of the preceding blqws
or the previous tests, thissdefect 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 simflar
malterials are ignored.

Fof emitters; including adjacent glass parts and any lens that protrude from the enclosure, fhe
impact(energy is reduced to 0,35 J.

NOTE 101 The test is carried out on emitters and on glass parts that do not hit the floor if the appliance is dropped.

For filters, the impact energy is increased to 1,0 J and compliance with 32.101 shall not be
impaired.

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°. Its tip is rounded with a radius of 0,25 mm + 0,02 mm. The
pin is held at any angle from 80° to 85° to the 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.

The 0 gure hen appilied to the Fatched surface with a force] of
approximately 10 N. No further damage, such as separation of the material, shall occur-The
insulation shall then withstand the electric strength test of 16.3.

The hardened steel pin is then applied perpendicularly with a force of 30 N(+0,5 N to|an
unsgcratched part of the surface. The insulation shall then withstand the electric strength test of
16]3 with the pin still applied and used as one of the electrodes.

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 rotation’beyond which stresq to
electrical connections and internal wiring may occur. The mechanical stop shall have adequpte
mechanical 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.

21]101 Guards intended to prevent inadvertent ignition of flammable material shall have
adequate mechanical strength,

Compliance is checked by\the following test.

The appliance is placed so that the central part of the guard is horizontal. A flat disc havinf a
digmeter of 10 cm.and a mass of 2,5 kg is placed on the centre of the guard for 1 min.

After the testithe guard shall show no permanent deformation.

21/102\_Parts of the appliance that are intended to support a person shall have adequpte
mechanical strength.

Compliance is checked by the following test.

A mass equal to the maximum load indicated in the instruction, but at least 135 kg, evenly
distributed over an area of 30 cm x 50 cm, is placed on the surface intended to support a person
for 1 min.

After removal of the load, the appliance shall not be damaged to such an extent that compliance
with this standard, in particular with Clause 29, is impaired.

NOTE In case of doubt, supplementary insulation and reinforced insulation are subjected to the electric strength
test of 16.3.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024 -79 -

22 Construction

22.1 |If the appliance is marked with the first numeral of the IP system or any of the additional
letters of the IP system, the relevant requirements of IEC 60529:1989 including
IEC 60529:1989/AMD1:1999 and IEC 60529:1989/AMD2:2013 shall be fulfilled.

Compliance is checked by the relevant tests.

22.2 For stationary appliances, means shall be provided to ensure disconnection from the
su ply mains. Such means shall be one of the fnlln\/\/ing'

— |a supply cord fitted with a plug;
— |a switch providing all-pole disconnection and complying with 24.3;

— |a statement in the instructions that a disconnection incorporated in the fixed(wiring is to|be
provided;

— |an appliance inlet.

Single-pole switches and single-pole protective devices that disconnetctiheating elements from
thg supply mains in single-phase, permanently connected class 0Ol-appliances and class |
appliances shall be connected to the line conductor.

Compliance is checked by inspection.

22)3 Appliances with pins for insertion into socket-outlets shall not impose undue strainfon
thegse socket-outlets. The means for retaining the pins shall withstand the forces to which the
pinis are likely to be subjected in normal use.

Compliance is checked by inserting the pins;of the appliance into a socket-outlet. The socKet-
oullet has a horizontal pivot at a distance<ef 8 mm behind the engagement face of the sochet-
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 fhe
tical 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 + 2 °C. The
appliance is then(removed from the heating cabinet and a pull force of 50 N is immediafely
applied for 1 minto each pin along their longitudinal axes.

When theappliance has cooled down to room temperature, the pins shall not have bgen
displaced\by more than 1 mm.

Ea ; ; ach
direction. The pins shall not rotate unless rotation does not impair compliance with this standard.

22.4 Appliances for heating liquids and appliances causing undue vibration shall not be
provided with pins for insertion into socket-outlets.

Compliance is checked by inspection.

22.5 Appliances intended to be connected to the supply mains by means of a plug or pins for
insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
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there is no risk of electric shock from charged capacitors that result in a capacitance equal to
or greater than 0,1 uF across any two pins.

Compliance is checked by the following test.

The appliance is supplied at rated voltage. Any switch is then placed in the off position and
the appliance is disconnected from the supply mains at the instant of voltage peak. One second
after disconnection, the voltage between the pins of the plug is measured with an instrument
having an input impedance of not less than 100 MQ in parallel with an input capacitance not
exceeding 25 pF.

The voltage shall not exceed 34 V.

If Jompliance relies on the operation of an electronic circuit, the electromagneti¢\phenome¢na
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance:2The test |for
mejasuring the voltage between the pins of the plug is then repeated three times and for each
testt, the voltage shall not exceed 34 V.

22)6 Appliances shall be constructed so that their electrical insulation’cannot be affected|by
waler that could condense on cold surfaces or by liquid that coulddeak from containers, hosgs,
couiplings and similar parts of the appliance. The electrical insufation of class Il applianges
andl 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.

Drops of coloured water solution are applied by a’syringe to parts inside the appliance whgre
leakage of a liquid could occur and affect electrical'insulation. The appliance is in operatior] or
at rest, whichever is the more unfavourable.

After this test, inspection shall show that'there is no trace of liquid on windings or insulatfjon
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 devi¢es
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by an appropriate test.

2218 For applianees‘/having compartments to which access can be gained without the aid qf a
toqgl and that are likely to be cleaned in normal use, the electrical connections shall be arranged
so that they arehot subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

220 Aol hall | I I insulati : | wiri indidgs,
commutators and slip rings are not exposed to oil, grease or similar substances, unless the
substance has adequate insulating properties so that compliance with this standard is not
impaired.

Compliance is checked by inspection and by the tests of this standard.

22.10 It shall not be possible to reset voltage-maintained non-self-resetting thermal cut-outs
by the operation of an automatic switching device incorporated within the appliance. This
requirement is only applicable if a non-self-resetting thermal cut-out is required by this
standard and a voltage maintained non-self-resetting thermal cut-out is used to meet it.

NOTE 1 Voltage-maintained controls are intended to automatically reset if they become de-energized.
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Non-self-resetting thermal motor protectors shall have a trip-free action unless they are
voltage maintained.

NOTE 2 Trip-free is an automatic action that is independent of manipulation or position of the actuating member.

Reset buttons of non-self-resetting controls shall be located or protected so that their
accidental resetting is unlikely to occur if this could result in a hazard.

NOTE 3 For example, this requirement precludes the location of reset buttons on the back of an appliance, which
could result in them being reset by pushing the appliance against a wall.

Compliance is checked by inspection.

22111 Non-detachable parts that protect against access to live parts, moisture or contact with
moyving parts shall be fixed in a reliable manner and withstand the mechanical stress occurrjng
dufing 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 remoyed
dutling installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parlts that are likely to be removed during installation or servicing are disassembled gnd
assembled 10 times before the test is carried out.

NOTE Servicing includes replacement of the supply cord, except inappliances with a Type Z attachment.

The test is carried out at room temperature. Howéver, if compliance may be affected by fthe
temperature of the appliance, the test is also carried out immediately after it has been operafted
undler 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
schews, rivets or similar parts.

A fprce is applied without jerks for\10 s in the most unfavourable direction to parts likely to|be

wepk. The force is as follows:

— |push force, 50 N;

— |pull force:

o f the shapelofithe part is such that the fingertips cannot easily slip off, 50 N;

e f the projection of the part that is gripped is less than 10 mm in the direction of remoyal,
30 N.

The push-force is applied by test probe 11 of IEC 61032.

Thé pull force is applied by a suitable means, such as a suction cup, so that the test results gre
not affected. While the force is being applied, the test fingernail of Figure 7 is inserted in any
aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 10 N
but is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, the pull force is not applied but the
test fingernail is inserted in any aperture or joint with a force of 10 N and is then pulled for 10 s
by means of the loop with a force of 30 N in the direction of removal.

If the part is likely to be twisted, the following torque is applied at the same time as the pull or
push force:

— 2 Nm, for major dimensions up to 50 mm;

— 4 Nm, for major dimensions over 50 mm.
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This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50 %.

Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall be fixed in a
reliable manner so that they will not work loose in normal use if loosening could result in a
hazard, including a choking hazard. If these parts are used to indicate the position of switches
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nded for commercial use.

pling compound and similar materials, other than self-hardening resins, shall not’be useg
vent loosening.

mpliance is checked by inspection, by manual test and by trying to, remove the part
blying 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.

p force is applied for 1 min.

he part is removed and can be contained within-the small parts cylinder in Figure 13,
sening is considered to result in a choking hazand.

13 Appliances shall be constructed so that'when handles are gripped in normal use, cont

spegcified in Table 3 for handles which are“held for short periods only in normal use.
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14 Appliances shall have fnio-ragged or sharp edges, other than those necessary for
ctioning of the appliange;\which could create a hazard for the user in normal use or dur

user maintenance.
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nted ends of self<tapping screws or other fasteners shall be located so that they are unlik
be touched by the user in normal use or during user maintenance.

mpliance is checked by inspection.

mpliance is checked by inspection and, if necessary, by determining the temperature rise.

15 ,Storage hooks and similar devices for flexible cords shall be smooth and well-rounded.
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nlikely between the operator's hand and parts having a temperature rise exceeding the vajue
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Compliance is checked by inspection.

22.

16 Automatic cord reels shall be constructed so that they do not cause:

undue abrasion or damage to the sheath of the flexible cord;
breakage of conductor strands;

undue wear of contacts.

Compliance is checked by the following test, which is carried out without passing current
through the flexible cord.
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Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test and
the axis of the cord when it is unreeled without substantial resistance is approximately 60°. The
cord is allowed to be recoiled by the reel.

If the cord does not recoil at the angle of 60°, this angle is adjusted to the maximum that will
allow recoil.

The test is carried out 6 000 times at a rate of approximately 30 times per minute or at fhe
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 conductprs
of the cord connected together and metal foil wrapped around the cord:

22117 Spacers intended to prevent the appliance from overheating-walls shall be fixed so that
it i$ not possible to remove them from the outside of the appliance by hand or by means df a
screwdriver or a spanner.

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 partsimade from stainless steel, plated steel and sim
cofrosion-resistant alloys.

ar

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.

22)19 Driving belts shall not be relied upon to provide the required level of insulation unl¢ss
they 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
unlless such material is non-corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

Compliance is checked by inspection and, if necessary, by appropriate tests.

22.21 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall not
be used as insulation, unless impregnated. This requirement does not apply:

— to magnesium oxide and mineral ceramic fibres used for the electrical insulation of heating
elements;

— insulating material where the interstices between the fibres of the material are substantially
filled with a suitable insulant.
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Compliance is checked by inspection.

22.

22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22.

23 Qils containing polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance is checked by inspection.
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mettal parts conductively connected to the gas pipes or in contact with the water shall

sef

24 Bare heating elements shall be supported to prevent excessive displacement:~1]
ture of a heating element shall not give rise to a hazard.

mpliance is checked by inspection and by the following test.

b heating element is cut in the most unfavourable place. The conductors shall not come i

25 Appliances shall be constructed so that sagging heating cenductors cannot come i

where a core is provided that effectively prevents the-heating conductor from sagging; o

where supplementary insulation is provided~{6 prevent the heating conductor fr|
contacting accessible metal parts.

mpliance is checked by inspection.

26 Appliances having parts of class ‘Il construction shall be constructed so that
ulation between parts operating at safety extra-low voltage and other live parts compl
h the requirements for double insulation or reinforced insulation.

27 Parts connected by protective impedance shall be separated by double insulation
hforced insulation.

28 For ¢lass Il appliances connected in normal use to the gas mains or to the water mai

arated from live parts by double insulation or reinforced insulation.

to class lll appliances or parts of class lll constructions that do not contain live parts;

he
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mpliance is checked by the tests specified for double insulation or reinforced insulation.

or

mpliance is cheeked by the tests specified for double insulation or reinforced insulation.

ns,
be

Compliance is checked by inspection.

22.29 Class Il appliances intended to be permanently connected to fixed wiring shall be
constructed so that the required degree of access to live parts is maintained after installation.

NOTE The protection against access to live parts can be affected, for example, by the installation of metal conduits
or cables provided with a metal sheath.

Co

mpliance is checked by inspection.
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22.30 Parts of class Il construction which serve as supplementary insulation or reinforced
insulation, and which could be omitted during reassembly after servicing, shall be:

— fixed so that they cannot be removed without being seriously damaged; or

— constructed so that they cannot be replaced in an incorrect position and if they are omitted,
the appliance is rendered inoperable or manifestly incomplete.

NOTE Servicing includes replacement of components such as supply cords except in appliances having a Type Z
attachment 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&esulf of
weRr.

If 4 part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clegarances nor creepage distances between live parts and accessible parts shall |be
requced below the values specified for supplementary insulation. This requirement does pot
apply if:

— |parts are fixed by means of screws or nuts and locking washers_provided that these scrgws
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 logse
at the same time;

— |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 thaf in
the case of stranded conductors, theixing clamps both the insulation and conductor.

With the appliance in its normal position of use, compliance is checked by inspection, by manjual
test and by measurement.

22132 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 hot
requce clearances or.creepage distances below the values specified in Clause 29.

Pafts of naturalkor-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.

Cefamie-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 not
reinforced insulation. This requirement is not applicable to heating conductors in PTC heating
elements.

Compliance is checked by inspection and by measurement.
If the rubber part has to be resistant to ageing, the following test is carried out.

The part is suspended freely in an oxygen bomb, the effective capacity of the bomb being at
least 10 times the volume of the part. The bomb is filled with oxygen not less than 97 % pure,
to a pressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C.
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WARNING — The use of the oxygen bomb presents some danger unless handled with care.
Precautions shall be taken to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. It is then removed from the bomb and left at room
temperature out of direct sunlight for at least 16 h.

The part is then examined and shall show no crack visible to the naked eye.

In case of doubt, the following test is carried out to determine if ceramic material is tightly
sintered

The ceramic material is broken into pieces that are immersed in a solution containing|1 g of
fughsine in each 100 g of methylated spirit. The solution is maintained at a pressure not lgss
than 15 MPa for a period so that the product of the test duration in hours and the tést presslire
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 anystrace of dye visible to fhe
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 separatéd from live parts by basic insulation
only.

E

gctrodes shall not be used for heating liquids.

For class Il construction, conductive liquids that are or may become accessible in normal dise
andgl 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 reinforged
ingulation 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
lealst 3 layers.

Anlair layer shall not-be used as basic insulation or supplementary insulation in a doubple
ingulation system-if it is likely to be bridged by leaking liquid.

Compliance is checked by inspection.

22)34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless the
shafthis inaccessible when the part is removed

Compliance is checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22.35 For other than class lll constructions, handles, levers and knobs that are held or
actuated in normal use shall not become live in the event of a failure of basic insulation.
If these handles, levers and knobs are of metal and if their shafts or fixings are likely to become
live in the event of a failure of basic insulation, they shall be adequately covered by insulating
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material or their accessible parts shall be separated from their shafts or fixings by
supplementary insulation.

For cordless appliances, this requirement does not apply to handles, levers and knobs, other
than those of electrical components, provided that they are reliably connected to an earthing
terminal or earthing contact or separated from live parts by earthed metal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its associated
stand.

ort

Compliance is checked by inspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the elecfric
streéngth test of 16.3 specified for supplementary insulation.

22136 For appliances other than class Ill appliances, handles which‘are continuously held in
thg hand in normal use shall be constructed so that when gripped imnormal use, the operator's
hampd is not likely to touch metal parts unless they are separated_ ffom live parts by douple
ingulation or reinforced insulation.

Compliance is checked by inspection.

22137 For class Il appliances, capacitors shall not.be connected to accessible metal parts
andl 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 protectjve
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests.

2238 Capacitors shall not beéonnected between the contacts of a thermal cut-out.
Conpliance is checkedvhy inspection.

2239 Lampholders’/shall be used only for the connection of lamps.

Compliance™is checked by inspection.

22)40’ Motor-operated appliances and combined appliances which are intended to be moyed
whlle\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.

Unless the appliance can operate continuously, automatically or remotely without giving rise to
a hazard, appliances for remote operation shall be fitted with a switch for stopping the
operation of the appliance. The actuating member of this switch shall be easily visible and
accessible.

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.

Compliance is checked by inspection.
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41 Appliances shall not incorporate components, other than lamps, containing mercury.

Compliance is checked by inspection.

22.42 Protective impedance shall consist of at least two separate components. If any one of
the components is short-circuited or open-circuited, the values specified in 8.1.4 shall not be
exceeded.

Component impedances shall be unlikely to change significantly during the lifetime of the

api
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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|
tests for class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:2(
bropriate to the rated voltage of the appliance.

43 Appliances which can be adjusted for different voltages shalDbe constructed so t
idental changing of the setting is unlikely to occur.

mpliance is checked by manual test.

44 Appliances shall not have an enclosure that is shaped or decorated like a toy.

[E 1 Examples of such enclosures are those representing animals, characters, persons or scale models.

b requirement is not applicable to appliances'where there is a toy shaped like the applian

E 2 An example of a toy shaped like an appliance is a toy refrigerator.

mpliance is checked by inspection.

45 When air is used as reinforced insulation, the appliance shall be constructed so t

ult of an external force ‘applied to the enclosure.

mpliance is checked by inspection and by applying a force of 30 N to accessible surfac

ndard, the‘software shall contain measures to control the fault/error conditions specifieq
ble R.4.

nd

by
16

hat

46 If programmable protective electronic circuits are used to ensure compliance with this

in

bSerequirements are not applicable to software used for functional purpose or for compliance

wit

h Clause 11.

Compliance is checked by evaluating the software in accordance with the relevant requirements
of normative Annex R.

If the software is modified, the evaluation and relevant tests are repeated if the modification
influences the results of the test involving protective electronic circuits.
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22.47 Appliances intended to be connected to the water mains shall withstand the water
pressure expected in normal use.

Compliance is checked by connecting the appliance to a water supply having a static pressure
equal to twice the maximum inlet water pressure or 1,2 MPa, whichever is higher, for a period
of 5 min.

There shall be no leakage from any part, including any inlet water hose.

22.48 Appliances intended to be connected to the water mains shall be constructed to prevent
ba¢k-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22|49 For remote operation, the duration of operation shall be set before the) appliance ¢an
be [started unless the appliance switches off automatically at the end of a cyele or it can operpte
comtinuously without giving rise to a hazard.

Compliance is checked by inspection.

NOTE For appliances such as ovens, the duration of operation has to be set before the appliance can be starfed.
Washing machines and dishwashers are examples of appliances that switch.off automatically at the end of a cycle.
Fans, storage water heaters, air conditioners and refrigerators are ‘examples of appliances that can opefate
confinuously without giving rise to a hazard.

22)50 Controls incorporated in the appliance, if any;~shall take priority over controls actuated
by remote operation.

Compliance is checked by inspection and by appropriate tests if necessary.

22)51 A control on the appliance shall be\manually adjusted to the setting for remote operation
belore the appliance can be operated’in this mode. There shall be a visual indication on fhe
appliance showing that the appliance‘is adjusted for remote operation. The manual setting and
thg visual indication of the remote-mode are not necessary on appliances that can:
— |operate continuously; or
— |operate automatically; or

— |be operated remeotely;

without giving rise t0 a hazard.

Compliance is checked by inspection.

NOTE( Examples of appliances that can operate continuously, automatically or remotely without giving rise {o a
hazprd,dre 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
functionally earthed parts.

Compliance is checked by inspection and test.
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22.54 Button cells and batteries designated R1 shall not be accessible without the aid of a
tool unless the cover of their compartment can only be opened after at least two independent
movements have been applied simultaneously.

Compliance is checked by inspection and by manual test.

NOTE Batteries are specified in IEC 60086-2.

22.55 Devices that are operated by the user to stop the intended function of the appliance, if
any, shall be distinguished from other manual devices by means of shape, or size, or surface
te)\ urc, Ul pUD;t;UII. Thlb |cqui|c|||cl|t bUIIbUIII;IIy puaitiun dUUb IIUt plcuiudc UusSt Uf d puoh on

push off switch.

An|indication when the device has been operated shall be given by:
— |tactile feedback from the actuator or tactile feedback from the appliance suUch as stoppjng
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 sound of an actuator switching fromcon to off is considered as|an
auIibIe feedback. A switch with a stable off-position different from the on-position| is

considered visual and tactile feedback. The force feedback from the actuator when operating it
is gonsidered to be tactile feedback.

Compliance is checked by inspection and by manual test.

22)56 Detachable power supply part shall be.provided with the part of class lll construction
of {he appliance.

Compliance is checked by inspection.

22)57 The properties of non-metallic materials shall not degrade from exposure to UVY-C
radiation generated from UV sources provided for microbiological control within the appliafgce
sug¢h that they no longer comply with this standard. This requirement does not apply to glass,
ceffamics or similar materials.

Compliance is checked by the conditioning and tests of normative Annex T.

22)58 Applianees connected to the supply mains by an appliance inlet, shall be provided with
a cord set orffaconnector for attachment to a suitable flexible cord.
The requirement is not applicable to:
IH $o ol 4l l + o L + lat | NPH HE o N ry al
- appiarcco LCUNTITULITU TU UTT aupply mrairtro Uy dit appyiarivoc 1ot bUIII}JIyIIIy WILT UTC Siariu rd

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.

22.59 Protective extra-low voltage circuits shall be separated by at least supplementary
insulation from circuits operating at safety extra-low voltage.

NOTE Supplementary insulation is not required between protective extra-low voltage circuits.
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Compliance is checked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and functional earthing contacts shall not be connected to

the

neutral terminal.

Compliance is checked by inspection.

22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 accessible to the
user and socket-outlets accessible to the user:

shall be single-phase with a current rating not exceeding 16 A.

Ap
su
of

the

Th

of {he circuit breaker may be accessible.

Th
is g

Co

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

bliance outlets accessible to the user, other than those intended to stUpply accessor
plied with the appliance and socket-outlets accessible to the user shall be protected by ¢
he following protective devices, having a current rating not exceedingsthe current rating
appliance outlet or socket-outlet:

a circuit breaker for equipment complying with IEC 60934;

a non-user replaceable fuse-link.

b protective device shall be placed behind a non-detachable cover. The actuating mem

e current rating of appliance outlets and socket-outlets marked with the outlet load in wa
btained from the marked outlet load divided)by the rated voltage.

mpliance is checked by inspection.

ies
ne

ber

its,

22162 Remote communication through public networks shall not impair compliance with this
stajndard.
The requirement is only applicable to:
a) |remote communication that includes the download of software or the transmission of dpta
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
whith regulates or limits the maximum normal temperature rises in Clause 11.
NOTE\2” Examples of means which do not affect Clauses 8 to 32 of this standard are the change of speed setfing

of a range hood fan, operation of a drive to open or close a driven part or change of operational setting of an air

con

b)

ditioner, such as fan speed, heating and cooling temperatures and louver movement.

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 partition
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;

ing

using remote communication through public networks for the send-only transmission of

data; or
that only provide event driven messages or push remote monitoring.
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Compliance is checked by inspection of the product, inspection of the technical documentation,
and by the requirements and tests in normative Annex U.

22.101 Appliances having a lid that has to be opened in normal use shall be constructed so
that the lid does not close inadvertently.

Compliance is checked by the following test.

The appliance is placed in any normal position of use on a plane inclined at an angle of 15° to
the_haorizontal

The lid shall remain in the open position.

22102 Appliances incorporating parts that are suspended or intended to be | raised and
lowered over a person shall incorporate a safety device to prevent injury if the” suspensipn,
raiging or lowering means fails or there is excessive travel of the part.

Compliance is checked by inspection and by manual test.

22)103 Emitters intended for full body exposure or used over.a’person shall be protected
against accidental damage.

Compliance is checked by inspection and by the following‘test.

ith

-

A dylindrical rod, having a diameter of 100 mm = 1 mym and a hemispherical end, is applied v
a force of 5 N.

It ghall not be possible to touch the emitter with the rod.

22104 Fixed appliances intended to-be used over a person shall have means for fixing that
arg protected against loosening.

Compliance is checked by inspection and by manual test.

22)105 UV appliances.that are inclined at an angle of more than 35° to the vertical shall|be
constructed so that thenemission of ultraviolet radiation is automatically stopped if the timer
fails.

Compliance is'checked by the following tests.

The appfiance is supplied at rated voltage and operated under normal operation. A faulf in
the timer is simulated. The emission of ultraviolet radiation shall cease before the exposlre
time has exceeded 110 % of the set value.

If compliance relies on the operation of an electronic circuit, the appliance is further tested as
follows.

The appliance is supplied at rated voltage and operated under normal operation. A fault in
the timer is simulated. The fault conditions in a) to g) of 19.11.2 are applied one at a time to the
electronic circuit. The emission of ultraviolet radiation shall cease before the exposure time
has exceeded 110 % of the set value and the appliance shall not be capable of further use
without repair.

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.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |[EC 2024 -93 -

22.106 UV appliances shall be provided with a timer that terminates the emission of ultraviolet
radiation. The maximum timer setting shall not exceed the manufacturer's recommended
maximum exposure time. The timer shall be incorporated in the appliance or, for appliances
intended to be permanently connected to fixed wiring, be supplied for incorporation in the wiring
system.

The settings marked on the timer shall be compatible with the times specified in the
recommended schedule of exposure, the highest setting providing an exposure dose not
exceeding 600 J/mZ2.

Compliance is checked by inspection, by measurement and by calculating the exposure dose
from the total effective irradiance determined during the test of 32.101, weighted according to
thg erythema action spectrum of Figure 103.

221107 Metal parts in contact with the skin and which support the body in normalcse shall phot
be |earthed.

The requirement does not apply to hinges or other parts of the enclosure,”such as handles,
levers and knobs that could be touched when entering or leaving the appliance.

Conpliance is checked by inspection and by the tests specified,-for double insulation| or
reipforced insulation.

22)108 Appliances intended to be fixed to a wall by screws.or other permanent fixing devi¢es
shall be constructed so that the method of fixing is obvious or specified in the installatjon
insfructions.

Compliance is checked by inspection.

22109 Guards intended to prevent inadvertent ignition of flammable material shall be securnely
attached to the appliance so that it is not\possible to detach them completely without the aiq of
a tool.

Compliance is checked by inspettion and by manual test.

221110 UV appliances shall incorporate a control that terminates the emission of radiatipn.
The control shall be easily accessible to the user during exposure and be readily identified| by
touch and sight.

Compliance is_checked by inspection.

22111 FKor/appliances that are marked with a fluorescent UV lamp equivalency code range,
thg limjts of the range shall be as follows:

— |for'the X component of the range,

e the upper limit of the range shall be equal to the total erythema effective UV irradiance
of the originally supplied fluorescent UV lamp and that is used during type testing;

e the lower limit of the range shall be equal to 0,75 times the upper limit of the range;
— for the Y component of the range,

e the lower limit of the range shall be equal to 0,75 times the arithmetic mean value of the
range;

e the upper limit of the range shall be equal to 1,25 times the arithmetic mean value of the
range.

Compliance is checked by inspection.
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NOTE An example of the equivalency code range calculation is as follows.

If th

The

Xis

e equivalency code of the lamp fitted in the appliance during type testing is
100-R-47/3,2

equivalency code range that is marked on the appliance is calculated as follows:
lower value of X range:0,75 x 47 = 35,25
lower value of Y range:0,75 x 3,2 = 2,40
upper value of Y range:1,25 x 3,2 = 4,00

rounded to the nearest integer, Y is rounded to the nearest first decimal.

The

22
rad

Co

If c
fol

Th
to
col

If t
fau
req

22
the

Co

Th

Af
do
dir

Th
the

fluorescent UV lamp equivalency code range is then:
100-R—(35-47)/(2,4-4,0)

112 Appliances fitted with UV filters shall be constructed so that the emission of
iation does not exceed the limits specified in 32.101 if the filter is removed,

mpliance is checked by the test of 32.101 with the UV filters removed.

ompliance relies on the operation of an electronic circuit, the appliance is further tested
OWS.

b appliance is supplied at rated voltage and the filter issréemoved. The fault conditions in
) of 19.11.2 are then applied one at a time to the electronic circuit. The appliance si
nply with 32.101.

he electronic circuit is programmable, the software shall contain measures to control
It/error conditions specified in Table R.1 and\is evaluated in accordance with the relev
uirements of normative Annex R.

113 Appliances completely surrounding a person shall be capable of being opened fr
inside without the use of any electrical means.

mpliance is checked by the.following test.
p appliance is disconneeted from any electrical source of supply with doors and lids closé

prce is then applied*to a point, equivalent to an accessible inside point, of each appropri
br or lid of the\appliance, at the midpoint of the edge farthest from the hinge axis in
pction perpendicular to the plane of the lid or door.

b force shall be applied at a rate not exceeding 15 N/s and the lid or door shall open bef
forceyexceeds 150 N.

uv

as

a)

nall

the
ant

d.

<D

ate
fhe

Dre

22.114 Appliances that completely surround a person and that can be locked from the inside
shall include provision to gain access to the appliance from the outside of the appliance when
the appliance is locked.

Compliance is checked by inspection and by manual test.

22.115 Glass parts of broken high-pressure metal halide lamps shall not be ejected from the
appliance or contact a user or cause a fire hazard if they contact non-metallic parts of the
appliance.

Compliance is checked by inspection and, if necessary, by the following test.
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Non-metallic material that can be contacted by parts of broken high-pressure metal halide lamps
shall comply with IEC 60695-2-11 without ignition at a test severity of 750 °C. The glow-wire
test need not be carried out on parts that have a glow-wire ignition temperature according to
IEC 60695-2-13 of at least 775 °C.

23 Internal wiring
23.1 Wireways shall be smooth and free from sharp edges.

Wi y i Wi Urrs, i i imjlar
edges which may cause damage to their insulation.

Holes in metal through which insulated wires pass shall have smooth well-rounded surfaceq or
be [provided with bushings.

Wiring shall be effectively prevented from coming into contact with moving‘parts.

Compliance is checked by inspection.

23)2 Beads and similar ceramic insulators on live wires shall bé)fixed or located so that they
canmnot change their position or rest on sharp edges. If beads aré inside flexible metal conduljts,
th{y shall be contained within an insulating sleeve, unless\the conduit cannot move in normal
use.

Compliance is checked by inspection and by manuahtest.

23)3 Different parts of an appliance that can~move relative to each other in normal useg| or
dufing user maintenance shall not cause Undue stress to electrical connections and interpal
com?uctors, including those providing earthing continuity. Flexible metallic tubes shall not cadse
damage to the insulation of the conductors contained within them. Open-coil springs shall hot
be [used to protect the wiring. If a coiled spring, the turns of which touch one another, is uged
for|this purpose, there shall be apnadequate insulating lining, such as the sheath of a flexiple
cornd complying with IEC 60227, 1EC 60245 or IEC 62821, in addition to the insulation of the
conductors.

Compliance is checked\by inspection and by the following test.

If lexing occurs in )normal use, the appliance is placed in the normal position of use and is
supplied at rated-voltage and operated under normal operation.

Thé movable part is moved backwards and forwards, so that the conductor is flexed throygh
theg largest angle allowed by the construction, the rate of flexing being 30 per minute. The
numbéey of flexings is:

— 10 000, for conductors flexed during normal use;

— 100, for conductors flexed during user maintenance.
NOTE A flexing is one movement, either backwards or forwards.

The number of flexings for conductors that are only flexed when the appliance is stored is 5 000.
The number of flexings for conductors flexed in normal use is increased to 50 000.

The appliance shall not be damaged to the extent that compliance with this standard is impaired
and it shall be fit for further use. In particular, the wiring and its connections shall withstand the
electric strength test of 16.3, the test voltage being reduced to 1 000 V and applied between
live parts and accessible metal parts only. In addition, not more than 10 % of the strands of
any conductor of the internal wiring between the main part of the appliance and the movable
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part shall be broken. However, if the wiring supplies circuits that consume no more than 15 W,

the

n no more than 30 % of the strands shall be broken.

23.4 Bare internal wiring shall be rigid and fixed so that, in normal use, clearances or
creepage distances cannot be reduced below the values specified in Clause 29.

Compliance is checked during the tests of 29.1 and 29.2.

23.5 A single layer of internal wiring insulation shall not be used to provide reinforced

ins

Fo
IEC

ulation

class Il construction, the sheath of a cord complying with IEC 60227 or IEC 60245
[ 62821 may provide supplementary insulation.

or

Insulation of single layer internal wiring that is subjected to the supply mainhs voltage shall

wit

Co

Th

inqulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply v

the
of

A
the

23]

shall be retained in position by clamping+at'both ends or be such that it can only be remo

by
Co

23,
ear

Co
23.

Th

hstand the electrical stress likely to occur in normal use.

mpliance is checked by inspection and as follows.

following electric strength test. If the basic insulation 6f the conductor does not fulfil d
hese conditions, the conductor is considered to be bare.

oltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped arot
insulation. There shall be no breakdown.

6 When sleeving is used as supplementary insulation on internal wiring, the sleev

breaking or cutting.
Impliance is checked by inspection and by manual test.

7 Conductors identified: by the colour combination green/yellow shall only be used
thing conductors.

mpliance is checked by inspection.
8 Aluminium'wires shall not be used for internal wiring.

e requirement does not apply to windings.

Co

mpliance is checked by inspection.

b jnsulation of single layer internal wiring shall be electrically equivalent to the bagsic

ith
ne

nd

ng
ed

for

23.9 Stranded conductors shall not be consolidated by soldering where they are subjected to
contact pressure, unless the contact pressure is provided by spring terminals.

The requirement does not apply to the soldered tip of a stranded conductor.

Compliance is checked by inspection.
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23.10 The insulation and sheath of internal wiring, incorporated in external hoses for the
connection of an appliance to the water mains, shall be at least equivalent to that of light
polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

Compliance is checked by inspection and by the tests specified in Table 6 of IEC 60227-5:2011
reference numbers 1 and 2.

24 Components

24 Yy Wi y ]| ified 1 \ EC
standards as far as they reasonably apply.

Compliance with the IEC standard for the relevant component does not necessarily enslre
compliance with the requirements of this standard.

Mojtors are not required to comply with IEC 60034-1. They are tested as part'of the appliangce
acgording 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 607304452013/AMD1:2015, in which
cage they must also meet the additional requirements in IEC 60335-1.

Unl|ess otherwise specified, the requirements of Clause 29-of this standard apply between ljve
parts of components and accessible parts of the{appliance. Unless otherwise specifigd,
components may comply with the requirements for\clearances and creepage distances |for
functional insulation as specified in the relevant €omponent standard.

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of npn-
mettallic material in components including\parts of non-metallic material supporting currgnt-
cafrying 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 standardg.

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 sspecified in the component standard is not less than the severity specified in
30.2 of this'standard, and

— |unless.the pre-selection alternatives in 30.2 are used, the test report for the compongnt
states.the values of tg and t; as required by IEC 60695-2-11:2014.

If therabove two conditions are not satisfied the r-nmrr_\nnnn’r is tested as pnr’r of the applian be.

NOTE 1 There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power electronic converter circuits are not required to comply with IEC 62477-1. They are
tested as part of the appliance according to this standard.

Unless components have been previously tested and found to comply with the relevant
IEC standard for the number of cycles specified, they are tested in accordance with 24.1.1
to 24.1.9. For components mentioned in 24.1.1 to 24.1.9, no additional tests specified in the
relevant IEC standard for the component are necessary other than those specified in 24.1.1 to
24.1.9.
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Components that have not been separately tested and found to comply with the relevant IEC
standard and components that are not marked or not used in accordance with their marking are
tested in accordance with the conditions occurring in the appliance, the number of samples
being that required by the relevant standard.

NOTE 2 For automatic controls, marking includes documentation and declaration as specified in Clause 7 of
IEC 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 gaugjng
andl interchangeability requirements at elevated temperatures, the temperatures measuted
dufing the tests of Clause 11 are used.

Unless they are specifically mentioned in the text of this standard, there are no-additional telsts
specified for nationally standardized plugs such as those detailed in AEC TR 60083| or
comnectors or plug connectors complying with the standard sheets ‘of,"IEC 60320-3| or
comnectors complying with the standard sheets of IEC 60309-2.

WHhen an IEC standard does not exist for a component, there are no_additional tests specifigd.

If the current flowing through the terminals of lampholders or ballasts exceeds the rated value,
thg terminal shall comply with IEC 60598-1:2020, 15.6. Thé.gurrent for the test is 1,1 times fhe
cufirent measured when the appliance is operated at rated-voltage.

2411.1 The relevant standard for capacitors likely)to be permanently subjected to the supply
volfage and wused for radio interference. “suppression or for voltage dividing
is [EC 60384-14:2013 including IEC 60384-14:2013/AMD1:2016.

Capacitors likely to be permanently subjected to the supply voltage are capacitors incorporafted
in appliances:

— |for which 30.2.3 is applicable; er

— |for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply madins
by an on-off switch. This-switch shall provide all-pole disconnection if the capacitof is
connected to earth.

If the capacitors have to be tested, they are tested in accordance with normative Annex F.

2411.2 The relevant standard for transformers in associated switch mode power supplies is
Anhex BB of JEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 2§ of
IEC 6155812017 and Annex H of IEC 61558-1:2017 are not applicable.

The.felevant standard for safety isolating transformers is |IEC 61558-2-6:2009. If they have
to | 4 y ! ) . 5 j

24.1.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
operation declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they have to be
tested, they are tested in accordance with normative Annex H.

The number of operating cycles for switches need not be declared for 7.4 if the appliance meets
the requirements of this standard when they are rendered inoperative.

If the switch operates a relay or contactor, the complete switching system is subjected to the
test.
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If the switch only operates a motor starting relay complying with IEC 60730-2-10 with the
number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching system need
not be tested.

24.1.4 The relevant standard for automatic controls is |EC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 together with the relevant part 2.

The number of cycles of operation declared for 6.10 and 6.11 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 shall not be less than the following:

— |thermostats 10 000
— |temperature limiters 1000
— |self-resetting thermal cut-outs 300
— |voltage-maintained non-self-resetting thermal cut-outs 1 000
— |other non-self-resetting thermal cut-outs 30
— |timers 3000
— |energy regulators 19-000

The number of cycles of operation for automatic controls that’ operate during the test| of
Clgquse 11 need not be declared for 6.10 and 6.11 of IEC 60/730-1, if the appliance meets fhe
requirements of this standard when they are short-circuited“of rendered inoperative.

If lautomatic controls have to be tested, they~are also tested in accordance With
Supclauses 11.3.5 to 11.3.8 and Clause/) Y17 of [IEC 60730-1:2013 including
IEG 60730-1:2013/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14| of
IEG 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carryjng
ouf the test of Clause 17.

The ambient temperature during the™test of Clause 17 of IEC 60730-1:2013 includling
IECG 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~ate tested in combination with their motor under the conditions
specified in normative Annex D.

For water valves.-cohtaining live parts and that are incorporated in external hoses |for
connection of an_appliance to the water mains, the degree of protection provided by enclosufes
against harmfgtingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall|be
IPX7.

Thermalcut-outs of the capillary type shall comply with the requirements for type 2.K contnols
in IEC.60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.
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24.1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for appliances
classified higher than IPXO0, the relevant standard is IEC 60320-2-3.

24.1.6 The relevant standard for small lampholders similar to E10 lampholders is IEC 60238,
the requirements for E10 lampholders being applicable. However, they need not accept a lamp
with an E10 cap complying with the current edition of standard sheet 7004-22 of IEC 60061-1.

24.1.7 If the remote operation of the appliance is via a telecommunication network, the
relevant standard for the telecommunication interface circuitry in the appliance is IEC 62151.

2411.8 The relevant standard for thermal links is IEC 60691. Thermal links that do_hot
comply with IEC 60691 are considered to be an intentionally weak part for the purposeg of
Clguse 19.

2411.9 Contactors and relays, other than motor starting relays, are testednas part of fhe
appliance. However, they are also tested in accordance with Clause 17 of AEC 60730-1:2013
incfuding IEC 60730-1:2013/AMD1:2015 under the maximum load conditions occurring in fhe
appliance for at least the number of cycles of operation in 24.1.4 selected according to fhe
contactor or relay function in the appliance.

2411.10 Lamps and lamp systems that have not been previousiyytested and found to comply
with the exempt group classification of IEC 62471:2006, general lighting systems (GLS)
redarding actinic ultraviolet hazard (Eg) and near-UV hazard{(E ) are tested as a part of fhe

appliance and shall comply with the requirements of Clause 32 under the conditions occurnjng
in the appliance.

Unless otherwise specified, the following components are considered to comply with the exempt
grqup classification of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV

hazard (E):

— |visible light indicators;

— |infrared sources used for signalling or communication;
— |seven-segment indicators;

— |liquid-crystal displays;

— |organic LED displays (OLED);

— |plasma displays;

2411.11 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.

2412 Apptiances shall not be fitted with:

— |switches, automatic controls, power supplies and the like in flexible cords;

— devices that cause the protective device in the fixed wiring to operate in the event of a
fault in the appliance;

— thermal cut-outs that can be reset by a soldering operation, unless the solder has a melting
point of at least 230 °C.

Switches controlling a motor for raising or lowering part of the appliance, and switches of
portable appliances having a rated current not exceeding 2 A, may be fitted in flexible cords.

Compliance is checked by inspection.
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24.3 Switches intended to ensure all-pole disconnection of stationary appliances, as
required in 22.2, shall be directly connected to the supply terminals and shall have a contact
separation in all poles, providing full disconnection under overvoltage category Il conditions.

NOTE 1 Full disconnection is contact separation of a pole to ensure the equivalent of basic insulation, in
accordance with IEC 61058-1:2016, between the supply mains and those parts that are intended to be disconnected.

NOTE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

Compliance is checked by inspection and by measurement.

244 Plugs and socket-outlets for extra-low voltage circuits, and those used as termipal
deyices for heating elements, shall not be interchangeable with plugs and socket-outlets_listed
in |JEC TR 60083 or IEC 60906-1 or with connectors, appliance inlets, plug connettors and
appliance outlets complying with the standard sheets of IEC 60320-3.

Compliance is checked by inspection.

24)5 Capacitors in auxiliary windings of motors shall be marked with,their voltage rating and
their rated capacitance and shall be used in accordance with these markings.

Compliance is checked by inspection and by the appropriate tests. In addition, for capacitprs
comnected in series with a motor winding, it is verified that, whén the appliance is supplied at
1,1 times rated voltage and under minimum load, the voltage across the capacitor does hot
ex¢eed 1,1 times its voltage rating.

24)6 The working voltage of motors directly conngeted to the supply mains and having bapic
ingulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V| In
addition, they shall comply with the requirements 'of normative Annex I.

Compliance is checked by measurement and by the tests of normative Annex |.

2417 Detachable hose-sets for the\connection of appliances to the water mains shall compply
with [EC 61770. They shall be supplied with the appliance.

Appliances intended to be-permanently connected to the water mains shall not be connected
by ja 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, st¢am
ovehs and the like.

Compliance™is checked by inspection.

2418 / Metor running capacitors in appliances for which 30.2.3 is applicable and that are
pefmanently connected in series with a motor winding shall not cause a hazard in the eveng of
a capacitor failure.

The requirement is considered to be met by one or more of the following conditions:

— the capacitors are of class of safety protection S2 or S3 according to IEC 60252-1:2010
including IEC 60252-1:2010/AMD1:2013;

— the capacitors are housed within a metallic or ceramic enclosure that will prevent the
emission of flame or molten material resulting from failure of the capacitor;

NOTE The enclosure can have an entry or exit hole for the wiring connecting the capacitor to the motor.

— the distance of separation of the outer surface of the capacitor to adjacent non-metallic parts
exceeds 50 mm;
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adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand the
needle-flame test of normative Annex E;

adjacent non-metallic parts within 50 mm of the outer surface of the capacitor are classified
as at least V-1 according to IEC 60695-11-10, provided that the test sample used for the
classification was no thicker than the relevant part of the appliance.

For capacitors complying with IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013, the
damp heat test severity parameters for 5.14 of IEC 60252-1:2010 including IEC 60252-
1:2010/AMD1:2013 shall be:
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duration 21 days.

mpliance is checked by inspection, measurement or the appropriate flammability.requirement.

Supply connection and external flexible cords

1 Appliances, other than those intended 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 voltagérating of the plug being pot
less than the corresponding ratings of its associated appliance;

an appliance inlet having 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
h more than one means of connection' to the supply mains. Stationary appliances [for
Itiple supply may be provided with-more than one means of connection provided that the
bvant circuits are adequately insulated from each other.

[E 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

mpliance is checked bylinspection and by the following test.

oltage of 1 250 V~of substantially sinusoidal waveform and having a frequency of 50 HZ or
Hz is applied for,;1" min between each means of connection to the supply mains.

[E 2 This test.can be combined with that of 16.3.

ring thisstest, no breakdown shall occur.

25

3 ~Appliances intended to be permanently connected to fixed wiring shall be provided with

one of the following means for connection to the supply mains:

cord anchorage and a set of terminals allowing the connection of a flexible cord;
a fitted supply cord,;
a set of supply leads accommodated in a suitable compartment;

a set of terminals allowing the connection of cables of fixed wiring having the nominal cross-
sectional areas specified in 26.6;

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the
connection of the appropriate types of cable or conduit.

Appliances intended to be permanently connected to fixed wiring that are provided with:
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a set of terminals allowing the connection of cables of fixed wiring having the nominal cross-

sectional areas specified in 26.6; or

a set of terminals and cable entries, conduit entries, knock-outs or glands, which allow the

connection of the appropriate types of cable or conduit

shall allow the connection of the supply conductors after the appliance has been fixed to its
support.

If a fixed appliance is constructed so that parts can be removed to facilitate easy installation,
this requirement is considered to be met if it is possible to connect the fixed wiring without

difficulty after a part of the appliance has been fixed to its support. In this case, removable p3

are
the

Co

25
rat

to be constructed for ease of reassembly without risk of incorrect assembly or damageg
wiring or terminals.

mpliance is checked by inspection and, if necessary, by making the appropriafe \connectio

4 For appliances intended to be permanently connected to the fixed wiring and havin
pd current not exceeding 16 A, cable and conduit entries shall be ‘suitable for cables

conduits having a maximum overall dimension shown in Table 10.

Co
inty
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Table 108 — Dimensions of cables and conduits

Number of conductors Maximum overall/dimension
including earthing
conductors ym

Cable Conduit 2
2 13,0 16,0 (23,0)
3 14,0 16,0 (23,0)
4 14,5 20,0 (23,0)
5 15,5 20,0 (29,0)

2 The dimensions in parenthieses are for use in USA and Canada.

nduit entries, cable entries’ and knock-outs shall be constructed or located so that
oduction of the conduit\aor cable does not reduce clearances or creepage distances be
values specified in«Clause 29.

mpliance is chécked by inspection and by measurement.

5 Supply cords shall be assembled to the appliance by one of the following methods:

type X attachment;

rts
to

J a
or

the
ow

type Y attachment;

type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for
flat twin tinsel cords.

For multi-phase appliances that are supplied with a supply cord and that are intended to be
permanently connected to the fixed wiring, the supply cord shall be assembled to the appliance

by

a type Y attachment.

Type Z attachment is allowed for appliances having a mass not exceeding 3 kg.

Compliance is checked by inspection.
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6 Plugs shall not be fitted with more than one flexible cord.

Compliance is checked by inspection.

25.7 Supply cords for appliances other than class lll appliances shall be one of the following
types:

Su

Rubber sheathed

Their properties shall be at least those of ordinary tough rubber sheathed cords (code

designation 60245 IEC 53)

These supply cords shall not be used on appliances intended to be used outdoors orwh
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 75 K during the test of Clauseé 11. Their properties shall bg
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 usedfor type X attachment other than specially prepa
cords. Their properties shall be at least those of:

e heat-resistant light polyvinyl~chloride sheathed cord (code designation 60227 IEC §
for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinylchloride sheathed cord (code designation 60227 IEC 57),
other appliances.

Halogen-free, low_smoke, thermoplastic insulated and sheathed
Their properties'should at least be those of:

¢ light dutythalogen-free low smoke flexible cable (code designation 62821 IEC 101
circular-cable and code designation 62821 IEC 101f for flat cable);

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 IEC 1
for*circular cable and code designation 62821 IEC 102f for flat cable).

en
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These supply cords shall not be used if they are likely te)touch metal parts having a

at
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Supply cords having a rubber sheath or a sheath of other material likely to be affected by
ultraviolet radiation emitted from the appliance shall not be used in UV appliances.

Compliance is checked by inspection, by measurement, and for class Ill appliances that
contain live parts, by the following test.

A voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped around
the insulation, the insulation being at the temperature measured during the test of Clause 11.
There shall be no breakdown during this test.
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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 0,5a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)P
>10 and <16 1,5 (1,0)P
>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 appliancesj the nominal cross-
sectional area of the conductors is based on the maximum crosstsectional area of the
conductors per phase at the supply cord connection to the @ppliance terminals.

2 These cords may only be used if their nominal dength does not exceed 2 m
between the point where the cord enters the appliance and the entry to the plug.

Cords having the cross-sectional areas indicated in the parentheses may be used
for portable appliances if their length does)net exceed 2 m.

Compliance is checked by measurement.

25)9 Supply cords shall not be in cantact with sharp points or edges of the appliance.
Compliance is checked by inspection.

25)10 The supply cord of.class | appliances shall have a green/yellow core that is connec
to [the earthing terminal .of the appliance and for appliances not intended for perman

conmnection to the fixed-wiring, to the earthing contact of the plug.

ted
ent

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:

— Lother 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.

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.
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25.12 The insulation of the supply cords shall not be damaged when moulding the cord to part
of the enclosure.

Compliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supply
cord can be introduced without risk of damage. If it is not evident from the construction of the
appliance that the supply cord can be introduced without risk of damage, a non-detachable
lining or non-detachable bushing shall be provided that complies with 29.3 for
supplementary insulation. If the supply cord is unsheathed, a similar additional bushing or
linihg is required, unless the appliance is a class 0 appliance or a class lll appliance, that
do¢s not contain live parts.

Compliance is checked by inspection.

25)14 Appliances provided with a supply cord and that are moved while ingperation shall|be
cor‘rstructed so that the supply cord is adequately protected against excessive flexing wherg it
enfers the appliance.

This requirement does not apply to appliances with automatic cord reels that comply with fhe
requirement and test of 22.16.

Compliance is checked by the following test that is carried”out on an apparatus having|an
os¢illating member as shown in Figure 8.

The part of the appliance that includes the inlet opening is fixed to the oscillating member|so
thdt, when the supply cord is at the middle of its\ravel, the axis of the cord where it enters the
cond guard or inlet is vertical and passes through the axis of oscillation. The major axis of the
segtion of flat cords shall be parallel to the axis of oscillation.

The cord is loaded so that the force applied is:

— [10 N, for cords having a nominal cross-sectional area exceeding 0,75 mm?2;
— |5 N, for other cords.

The distance X, as shownvin Figure 8, between the axis of oscillation and the point where fhe
cold or cord guard entéers the appliance, is adjusted so that when the oscillating member moyes
over its full range, the'cord and load make the minimum lateral movement.

The oscillatingsmember is moved through an angle of 90° (45° on either side of the vertichl),
thd number.-0fflexings for type Z attachments being 20 000 and for other attachments 10 0pO.
A flexing issone 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, anfess g fiat cord 15 fitted:

During the test, the conductors are supplied at rated voltage and loaded with the rated current
of the appliance. Current is not passed through the earthing conductor or functional earthing
conductor.

The test shall not result in:

— a short circuit between the conductors, such that the current exceeds a value equal to twice
the rated current of the appliance;

— a breakage of more than 10 % of the strands of any conductor;

— Separation of the conductor from its terminal;

— loosening of any cord guard;
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damage to the cord or cord guard which could impair compliance with this standard;
broken strands piercing the insulation and becoming accessible.

25.15 Appliances provided with a supply cord, and appliances intended to be permanently
connected to fixed wiring by a flexible cord, shall have a cord anchorage. The cord anchorage
shall relieve conductors from strain, including twisting, at the terminals and protect the
insulation of the conductors from abrasion.

It shall not be possible to push the cord into the appliance to such an extent that the cord or
internal parts of the appliance could be damaged.

Compliance is checked by inspection, by manual test and by the following test.

A

other suitable point. The mark is made while the cord is subjected to a pull force-of:

Th

100 N, for fixed appliances regardless of the mass of the appliance;
the value as shown in Table 12, for other appliances.

b cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the fo

specified. The test is carried out 25 times.

Th

clo

Du
ter

b cord, unless on an automatic cord reel, is then subjécted to a torque that is applied

Table 110 — Pull force.and torque

Mass of appliance Pull force Torque
kg N Nm
<1 30 0,10
>1 and <4 60 0,25
>4 100 0,35

ring the tests, the cord“shall not be damaged and shall show no appreciable strain at
minals. The pull force.is reapplied and the cord shall not be longitudinally displaced by m

than 2 mm.

25

16 Cord anthorages 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;

cord is specially prepared;

thpy are suitable faor the different types of s;;ppjy_mnd_th_aLm_a_)Lb_e_chn_e_Qted,_Lmless_

hark is made on the cord at a distance of approximately 20 mm from the cord_@nchoragg or

rce

as

se as possible to the appliance. The torque is specified)in Table 12 and is applied for 1 min.

fhe
bre

he

the cord cannot touch the clamping screws of the cord anchorage if these screws are
accessible, unless they are separated from accessible metal parts by supplementary

insulation;

the cord is not clamped by a metal screw which bears directly on the cord;

at least one part of the cord anchorage is securely fixed to the appliance, unless it is part

of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressure is
applied by means of nuts engaging with studs that are securely attached to the appliance,

even if the clamping member can be removed from the studs;
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e 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 separate
nuts or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have one
part securely fixed to the appliance.

screws which have to be operated when replacing the cord do not fix any other component.
However, this does not apply if:

o afterremoval of the screws, or if the component is incorrectly repositioned, the appliance

lo H i H | 1 + Lot
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e the parts intended to be fastened by them cannot be removed without the aid ofla tpol
during the replacement of the cord;

— |if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— [for class 0 appliances, class 0l appliances and class | appliances, they.are of insulating
material or are provided with an insulating lining, unless failure of the insulation of the cprd
does not make accessible metal parts live;

— |for class Il appliances, they are of insulating material or, if of metalthey are insulated from
accessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unacceptable constructions of cord ancherages are shown in Figure 9.

"Ll

Compliance is checked by inspection and by the test of 25:16/under the following condition

The tests are carried out with the lightest permissible type of cord of the smallest cross-sectional
arda specified in Table 13 and then with the next-heavier type cord having the largest crojss-
segtional area specified. However, if the appliancetis fitted with a specially prepared cord, the
testt is carried out with this cord.

The conductors are placed in the terminals-and any terminal screws tightened just sufficiegtly
to prevent the conductors from easily changing their position. The clamping screws of the cprd
ang¢horage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material -bearing directly on the cord are fastened with two-thirds of the
torfjue specified in column |~of-Table 14, the length of the slot in the screw head being taken|as
thd nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in the terminals.
2517 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 tpol
or shall be constructed so that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

25.19 For type X attachment, glands shall not be used as cord anchorages in portable
appliances. Tying the cord into a knot or tying the cord with string is not allowed.

Compliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shall
be insulated from accessible metal parts by basic insulation for class 0 appliances, class
0l appliances and class | appliances, and by supplementary insulation for class Il
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appliances. This insulation may be provided by the sheath of the supply cord or by other

means.

Compliance is checked by inspection and by the relevant tests.

25.21 The space for the connection of supply cords having type X attachment, or for the

connection of fixed wiring, shall be constructed:

— so that it is possible to check that the supply conductors are correctly positioned and

connected before fitting any cover;

— |so that any cover can be fitted without risk of damage to the conductors or their insulation;

— |for portable appliances, so that the uninsulated end of a conductor, should it become ff
from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by inspection after fitting cables or flexible cords hawing the largest

crgss-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test unless they are provided

with pillar terminals and the supply cord is clamped within 30 mm of them. The cord anchora
maly be used to provide the clamping.

The clamping screws or nuts are loosened in turn. A force of 2-N is applied to the conductol in
any direction at a position adjacent to the terminal. The uninsulated end of the conductor shall

nod come into contact with accessible metal parts.

2522 Appliance inlets shall:

— |be located or enclosed so that live parts are not accessible during insertion or remova
the connector. This requirement is nat; applicable to appliance inlets complying W
IEC 60320-1;

— |be located so that the connector can‘be inserted without difficulty;

— |be located so that, after insertion of the connector, the appliance is not supported by the

connector when it is placed iniany position of normal use on a flat surface;

— |not be an appliance inlet.for cold conditions if the temperature rise of external metal pg
cord set is unlikely to'touch such metal parts in normal use.

Compliance is checked by inspection.

of the appliance exceeds 75 K during the test of Clause 11, unless the flexible cord of the

25]23 Interconnection cords shall comply with the requirements for the supply cord, except

thatt:

— |thelcross-sectional area of the conductors of the interconnection cord is determined
thé basis of the maximum current carried by the conductor during the test of Clause 10 3

Ol DV e Ta 0 UT O dpplia c. e aSured ur [ 0
cord is greater than the rated current but does not exceed the rated current by more th

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;

— for class lll construction, interconnection cords of a class | appliance or class Ii
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.
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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 the pins and
engagement face are to be in accordance with the dimensions of the relevant plug listed in
IEC TR 60083.

Compliance is checked by measurement.

26| Terminals for external conductors

26)1 Appliances shall be provided with terminals or equally effective deviees; such as mple
tabls of flat quick-connect terminations in accordance with IEC 61210, scréw, type terminalg in
acg¢ordance with IEC 60998-2-1, screwless terminals in accordance with IEC 60998-2-2 and
clamping units in accordance with IEC 60999-1:1999, for the connection of external conductaqrs.
The terminals of a component such as a switch may also be used.as terminals for exterpal
conductors as long as they comply with the requirements of this clause.

—

The terminals, other than terminals in class lll appliances.that do not contain live parts, sil\all
only be accessible after the removal of a non-detachablé cover. However, earthing terminjals
angl functional earthing terminals may be accessible-if a tool is required to make the
comnections and means are provided to clamp the wire'independently from its connection.

Compliance is checked by inspection and by mahual test.

26J2 Appliances having type X attachment, except those having a specially prepared card,
and appliances for the connection of cables of fixed wiring shall be provided with terminalg in
which the connections are made by'means of screws, nuts or similar devices, unless fhe
comnections are soldered.

The screws and nuts shall ngi)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 conductars.

nof placed upontthe soldering alone to maintain it in position. However, soldering alone may|be
used if barriefs are provided so that neither clearances nor creepage distances between ljve
parts and (other metal parts can be reduced below the values specified for supplementary
indulation:if the conductor becomes free at the soldered joint.

If 1oldered connections are used, the conductor shall be positioned or fixed so that reliancg is

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.

The terminals shall be fixed so that when the clamping means is tightened or loosened:

— the terminal does not become loose. This does not apply if the terminals are fixed with two
screws, or are fixed with one screw in a recess so that there is no appreciable movement
or if they are not subject to torsion in normal use and they are locked by a self-hardening
resin;

— internal wiring is not subjected to stress;
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neither clearances nor creepage distances are reduced below the values specified

in Clause 29.

Compliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,
the torque applied being equal to two-thirds of the torque specified.

After the test, the conductors shall show no deep or sharp indentations.

26.4 Terminals for type X attachment, except type X attachments having a specially
prepared cord, and terminals for the connection of cables of fixed wiring, shall not require

sp
us
int
sp

Th

cial preparation of the conductor such as by soldering of the sirands of the conducior,
of cable lugs, eyelets or similar devices. Reshaping of the conductor before its introduet
the terminal or twisting a stranded conductor to consolidate the end is not canside
cial preparation.

b terminals shall be constructed or placed so that the conductor cannotislip out wh

clamping screws or nuts are tightened.

Co

26

co

Co

A §
crg

mpliance is checked by inspection of the terminals and conductors,@fter the test of 26.3.

5 Terminals for type X attachment shall be located or shielded so that if a wire

strInded conductor escapes when the conductors are fitted, jthere is no risk of accider

nection to other parts that could result in a hazard.
mpliance is checked by inspection and by the following test.

mm length of insulation is removed from the.end of a flexible conductor having a nomi
ss-sectional area as specified in Table 11%:0One wire of the stranded conductor is left f]

andl the other wires are fully inserted and clamped in the terminal. The free wire is bent, with

tea
ba

Th
co
suj

26
allg
Ho

ring the insulation back, in every possible direction but without making sharp bends arol
riers.

bre shall be no contact between live parts and accessible metal parts and, for clas:

bplementary insulation .ofly.

w the connection-eficonductors having the nominal cross-sectional areas shown in Table
wever, if a specially prepared cord is used, the terminals need only be suitable for

comnection of that.cord.

Table 111 — Nominal cross-sectional area of conductors

he
on
red

en

f a
tal

nal
ree
but
nd

5 11

nstructions, between live parts and metal parts separated from accessible metal parts| by

6 Terminals for type ‘X attachment and for the connection of cables of fixed wiring shall

13.
the

Rated current of appliance Nominal cross-sectional area
A mm<
Flexible cords Cable for fixed wiring

<3 0,5 and 0,75 1 to 2,5
>3and <6 0,75 and 1 1 to 2,6
>6and <10 1 and 1,5 1 to 2,6
>10 and <16 1,5 and 2,5 1,5 to 4
> 16 and < 25 2,5 and 4 2,5 to 6
> 25 and = 32 4 and 6 4 to 10
> 32 and <50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25
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Compliance is checked by inspection, by measurement and by fitting cables or cords of the
smallest and largest cross-sectional areas specified.

26.7 Terminals for type X attachment, other than those in class Ill appliances that do not
contain live parts, shall be accessible after removal of a cover or part of the enclosure.

Compliance is checked by inspection.

26.8 Terminals for the connection of fixed wiring, including the earthing terminal, shall be
located close to each other

Compliance is checked by inspection.

26)9 Terminals of the pillar type shall be constructed and located so that~the end of a
conductor introduced into the hole is visible, or can pass beyond the threaded hole fof a
disfance equal to half the nominal diameter of the screw but at least 2,5 mpn.

Compliance is checked by inspection and by measurement.

26)10 Terminals with screw clamping and screwless terminals:shall not be used for the
comnection of the conductors of flat twin tinsel cords unless the-ends of the conductors are fitted
with means suitable for use with screw terminals.

Compliance is checked by inspection and by applyingsa pull of 5 N to the connection.

After the test, the connection shall show no damage that could impair compliance with this
standard.

2611 For appliances having type Y attachment or type Z attachment, soldered, weldgd,
crimped or similar connections may berused for the connection of external conductors. For
class Il appliances, the conductor shall be positioned or fixed so that reliance is not plaged
upon the soldering, crimping or welding alone to maintain the conductor in position. Howeyer,
thgse methods may be used along if barriers are provided so that clearances and creepdge
digtances between live partsiand other metal parts cannot be reduced below the valjes
specified for supplementary' insulation, if the conductor becomes free at the soldered| or
we|ded joint or slips out of the crimped connection.

Compliance is checked by inspection and by measurement.

27| Provision for earthing

271 ,Accessible metal parts, including metal parts behind a decorative cover that does hot
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 permanenily and reliably connected
to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
protective earthing.

Safety extra-low voltage circuits shall not be earthed unless they are protective extra-low
voltage circuits.

Compliance is checked by inspection.
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27.2 The clamping means of earthing terminals shall be adequately secured against
accidental loosening.

Terminals for the connection of external equipotential bonding conductors shall allow the
connection of conductors having nominal cross-sectional areas of 2,5 mmZ2 to 6 mm? and shall
not be used to provide earthing continuity between different parts of the appliance. It shall not
be possible to loosen the conductors without the aid of a tool.

NOTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bonding
conductors.

Compliance is checked by inspection and by manual test.

2713 If a detachable part having an earth connection is plugged into another part of the
appliance, the earth connection shall be made before the current-carrying connections are
established. The current-carrying connections shall be separated before the €arth connectjon
when removing the part.

For appliances with supply cords, the arrangement of the terminals; or the length of the
conductors between the cord anchorage and the terminals, shall,bé such that the currgnt-
cafrying conductors become taut before the earthing conductor if the’cord slips out of the cprd
ang¢horage.

Compliance is checked by inspection and by manual test.

27)4 All parts of the earthing terminal intended for the*connection of external conductors shall
be|such that there is no risk of corrosion resulting/from contact between these parts and fhe
copper of the earthing conductor or any other metal in contact with these parts.

Pafts providing earthing continuity, other.than parts of a metal frame or enclosure, shall bg of
meftal having adequate resistance to corrosion, unless they are parts of copper or copper allpys
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 %
chijome. If these parts are of steelthey shall be provided with an electroplated coating havjng
a thickness of at least 5 um at'essential areas such as those liable to transmit a fault current.

—_

Pafts of coated or uncoated steel that are only intended to provide or to transmit contact
prgssure shall be adeguately protected against rusting.

NOTE 1 Examples of-parts providing earthing continuity and parts that are only intended to provide or to trangmit
confact pressure_are 'shown in Figure 10.

NOTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered tq be
adequatelysprotected against corrosion, but they can be used to provide or to transmit contact pressure.

If thexbody of the earthing terminal is a part of a frame or enclosure of aluminium or aluminium
allmmwmmmmmmmw&n

copper and aluminium or its alloys.

Compliance is checked by inspection and by measurement.

In case of doubt, the thickness of the coating is measured as described in ISO 2178 or in
ISO 1463.
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27.5 The connection between the earthing terminal or earthing contact and earthed metal

pa

rts shall have low resistance.

If the clearances of basic insulation in a protective extra-low voltage circuit are based on
the rated voltage of the appliance, this requirement does not apply to connections providing

ea

rthing continuity in the protective extra-low voltage circuit.

Compliance is checked by the following test.

27
CcO
ap
co

rent and this voltage drop shall not exceed 0,1 Q. The resistance of the, supply cord is
incfuded in the resistance calculation.

6 The printed conductors of printed circuit boards shall notdbe’used to provide earth
:Einuity in hand-held appliances. They may be used to provide earthing continuity in ot

plies with 27.5 for each circuit.

Compliance is checked by inspection and by the relevant tests.

28| Screws and connections

28
co

strésses occurring in normal use.

not

ing
her

liances if at least two tracks are used with independent saldering points and the appliance

1 Fixings, the failure of which may .impair compliance with this standard, electrical
mnections and connections providings earthing continuity shall withstand the mechanical

Screws used for these purposes shall not be of metal that is soft or liable to creep, such as zinc

or

Bluminium. If they are of.idsulating material, they shall have a nominal diameter of at le

3 mm and they shall not{ be used for any electrical connections or connections provid

ea

Sc

SC

fthing continuity.

new into metal

g

ews used for glectrical connections or for connections providing earthing continuity shall

Screws shall not be of insulating material if their replacement by a metal screw could impair

su

bplementary insulation or reinforced insulation. Screws that may be removed when

refdlacing a supply cord having a type X attachment or when undertaking user maintenance
shallbnot he of inelll:\’ring material if their rplnlam:\mpn’r hy a metal screw could imlnqir hakic

insulation.

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;

o when replacing a supply cord having a type X attachment;
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e during installation.

The screws or nuts are tightened and loosened without jerking:

10 times for screws in engagement with a thread of insulating material;

5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.

Wt
are

Th
tor

Co
ho

Co

Co

jue as shown in Table 14.

e when tightened.

umn Il is applicable for:

other metal screws and for nuts;

screws of insulating material:

diameter;

dimension exceeding the overall thread diameter;

overall thread diameter.

umn lll is applicable for other screws of insulating material.

Table 112 ~ Torque for testing screws and nuts

erl Iesring terminal Screws and nuts, a caoble or ffexibfe coraof the largest CTOSS-SECHo
a specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

b test is carried out by means of a suitable screwdriver, spanner or key and by\applyin

umn | is applicable for metal screws without heads if the screw does nét protrude from

e having a hexagonal head with the dimension across flats exceeding the overall thre
e with a cylindrical head and a socket for{a key, the socket having a cross-cor

e with a head having a slot or cross<Slots, the length of which exceeds 1,5 times

nal

the

ad

ner

the

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm
1 1 1

<28 0,2 0,4 0,4
32,8 and <3,0 0,25 0,5 0,5
>3,0 and <32 0,3 0,6 0,5
>3,2 and <3,6 0,4 0,8 0,6
>36 and <4,1 0,7 1,2 0,6
>4,1 and <4,7 0,8 1,8 0,9
>4,7 and <53 0,8 2,0 1,0
> 53 - 2,5 1,25

No damage impairing the further use of the fixings or connections shall occur.

28.2 Electrical connections and connections providing earthing continuity shall be constructed
so that contact pressure is not transmitted through non-ceramic insulating material that is liable
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to shrink or to distort unless there is sufficient resiliency in the metallic parts to compensate for

an

y possible shrinkage or distortion of the insulating material.

This requirement does not apply to electrical connections in circuits of appliances for which:

30.2.2 is applicable and that carry a current not exceeding 0,5 A;
30.2.3 is applicable and that carry a current not exceeding 0,2 A.

Compliance is checked by inspection.

28[3 Space-threaded (sheet metal) screws shall only be used for electrical connections ifithey
clamp the parts together.

Th

Ccu

ead-cutting (self-tapping) screws and thread rolling screws shall only be usedfor electr

co;lltnections if they generate a full form standard machine screw thread. Hewever, thre

ing (self-tapping) screws shall not be used if they are likely to be operated“by the usel

installer.

Th
ea

A

—

fithing continuity provided it is not necessary to disturb the connection:

in normal use;
during user maintenance;
when replacing a supply cord having a type X attachment; or

during installation.

east two screws shall be used for each connection providing earthing continuity, unless

screw forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.

28
ap
an
co
be

4 Screws and nuts that make a mechanical connection between different parts of
liance shall be secured against’loosening by means such as spring washers, lock wash

} crown type locks as part-of the screw head, if they also make electrical connections
nections providing earthing continuity. Sealing compound that softens on heating may 4

used to provide security against loosening but only for screw connections not subject

torgion in normal use:

Th

s requirement does not apply to screws in the earthing circuit if at least two screws are us

for|the conneeation or if an alternative earthing circuit is provided.

Ri
se
ha
if t

Vets used for electrical connections or for connections providing earthing continuity shall

g¢ured-against loosening if these connections are subject to torsion in normal use. A ri
ing”a non-circular shank or an appropriate notch may be used to secure against loosen

cal
nd-
or

ead-cutting, thread rolling and space-threaded screws may be used.in connections providjng

he

ed

be
vet

Ing

hese connections are subject to torsion in normal use.

NOTE This requirement does not imply that more than one rivet is necessary for providing earthing continuity.

Compliance is checked by inspection and by manual test.

29 Clearances, creepage distances and solid insulation

Appliances shall be constructed so that the clearances, creepage distances and solid
insulation are adequate to withstand the electrical stresses to which the appliance is liable to

be

subjected.
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Compliance is checked by the requirements and tests of 29.1 to 29.3 that are carried out
separately.

If coatings are used on printed circuit boards to protect the microenvironment (type 1 protection)
or to provide basic insulation (type 2 protection), normative Annex J applies. The
microenvironment is pollution degree 1 under type 1 protection. For type 2 protection, the
spacing between the conductors before the protection is applied shall not be less than the
values as specified in Table 1 of IEC 60664-3:2016. These values apply to functional
insulation, basic insulation, supplementary insulation as well as reinforced insulation.

NOTE The requirements and tests are based on TEC 60664-1:2007 from which further information can be obtaijed.

29)1 Clearances shall not be less than the values specified in Table 16, taking into’account
the rated impulse voltage for the overvoltage categories of Table 15, unlessy fof bapic
ingulation and functional insulation, they comply with the impulse voltage test.60f Clause [14.

For appliances intended for use at altitudes exceeding 2 000 m, the clearahces in Table|16
shall be increased according to the altitude correction factor in Table A.2-0f IEC 60664-1:20D7.

If the construction is such that the distances could be affected by any.of the following:

— |distortion;

— |movement of parts;

— |assembly of parts;

— |wear of basic insulation;

— |wear of functional insulation,

the impulse voltage test is not applicable and\the clearances for rated impulse voltages of
1 500 V and above specified in Table 16 aredncreased 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.

Appliances are in overvoltage category Il.

NOTE 1 Informative Ahnex K gives information regarding overvoltage categories.

Table 113 — Rated impulse voltage

Rated voltage? Rated impulse voltage
\Y \Y
Overvoltage category

<50 330 500 800
> 50 and = 150 800 1500 2 500
> 150 and =< 300 1500 2 500 4 000

NOTE The values are based on the assumption that the appliance will not generate higher overvoltages than
those specified. If higher overvoltages are generated, the clearances have to be increased accordingly.

2  For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage.
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Table 114 — Minimum clearances

Co

Pa
mo

Af
su

Th
co

NO

NO

Rated impulse voltage Minimum clearance 2
\% mm
330 0,5b.¢d
500 0,5b.¢d
800 0,5b.¢d
1500 0,5¢
2 500 1,5
4 000 3,0
6 000 5,5
8 000 8,0
10 000 11,0

NOTE |If the rated impulse voltage is not specified in the table, clearances for
intermediate values of Table 16 can be determined by interpolation.

2 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.

d  For tracks of printed circuit boards, this value is réduced to 0,2 mm for pollution
degree 1 and pollution degree 2.

mpliance is checked by inspection and by measurement.

rts, such as hexagonal nuts that can be‘tightened to different positions during assembly, &
vable parts are placed in the most unfavourable position.

orce is applied to bare condugctors, other than those of heating elements, and accessi
rfaces to try to reduce clearances when making the measurement. The force is:

2 N, for bare conductors)

30 N, for accessible.surfaces.

b force is applied by means of test probe B of IEC 61032. Apertures are assumed to
ered by a piece of flat metal.

[E 2 Theway in which clearances are measured is specified in IEC 60664-1:2007.

[E3,“Fhe procedure for assessing clearances is given in informative Annex L.

nd

ble

be

29.

T.T The clearances of basic insulation shall be sufficient to withstand the overvoliages
likely to occur during use, taking into account the rated impulse voltage. The values of
Table 16, or the impulse voltage test of Clause 14, are applicable.

The clearance at the terminals of tubular sheathed heating elements may be reduced to 1,0 mm
if the microenvironment is pollution degree 1.

Lacquered conductors of windings are considered to be bare conductors.

Compliance is checked by measurement.

29.1.2 Clearances of supplementary insulation shall be not less than those specified in
Table 16.
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Compliance is checked by measurement.

29.1.3 Clearances of reinforced insulation shall be not less than those specified in
Table 16, using the next higher step for rated impulse voltage as a reference.

Compliance is checked by measurement. For double insulation, when there is no intermediate
conductive part between the basic insulation and supplementary insulation, clearances
are measured between live parts and the accessible surface, and the insulation system is
treated as reinforced insulation as shown in Figure 11.

29)1.4 The clearances for functional insulation are the largest values determined from:

— |Table 16 based on the rated impulse voltage;

— |Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring‘péak voltgge
expected to occur across it, if the frequency of the steady-state voltage oryrecurring pgak
voltage does not exceed 30 kHz;

— |Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or reecufring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test\of ‘Clause 14 may be appljed
insfead unless the microenvironment is pollution degree 3 or(the construction is such that the
distances could be affected by wear, by distortion, by movemgnt of the parts or during assembly.

However, clearances are not specified if the appliahce complies with Clause 19 with fhe
functional insulation short-circuited.

Lag¢quered conductors of windings are considéered to be bare conductors. However, clearanges
at ¢rossover points are not measured.

The clearance between surfaces of PF€ heating elements may be reduced to 1 mm.
Compliance is checked by measureément and by a test if necessary.

2911.5 For appliances having higher working voltages than rated voltage, for example|on
thg secondary side of a step-up transformer, or if there is a resonant voltage, the clearanges
for|basic insulation are-the largest values determined from:

— |Table 16 based on the rated impulse voltage;

— |Table F.7a,in*l[EC 60664-1:2007 based on the steady-state voltage or recurring peak voltgge
expectedito occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage.does not exceed 30 kHz;

— |Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltgge

expected to occur across it, if the frequency of the steady-state voltage or recurring pgak
voltage exceeds 30 kHz.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007 or Clause 4 of IEC 60664-4:2005, then the clearances of supplementary
insulation shall be not less than those specified for basic insulation.

If the clearances applied for basic insulation are selected from Table F.7a of
IEC 60664-1:2007, then the clearances of reinforced insulation shall be dimensioned as
specified in Table F.7a to withstand 160 % of the withstand voltage required for basic
insulation.
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If the clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:2005,
then the clearances of reinforced insulation shall be twice the value required for basic
insulation.

If the secondary winding of a step-down transformer is earthed, or if there is an earthed screen
between the primary and secondary windings, clearances of basic insulation on the
secondary side shall be not less than those specified in Table 16, using the next lower step for
rated impulse voltage as a reference.

For circuits supplied with a voltage lower than rated voltage, for example on the secondary
side of a transformer, clearances of functional insulation are based on the working voltage,
whjch is used as the rated voltage in Table 15.

Compliance is checked by measurement.

29)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.

Pollution degree 2 applies unless:

"
—_

— |precautions have been taken to protect the insulation, in which case pollution degre
applies;

— |the insulation is subjected to conductive pollution,’in which case pollution degree 3 applies.
NOTE 2 An explanation of pollution degree is given in igformative 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, gnd
molvable parts are placed in the-most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
suffaces to try to reduce creepage distances when making the measurement. The force ig:

— |2 N, for bare conductors;
— |30 N, for,accessible surfaces.

The forcelis-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:

— material group |: 600 <CTI;
— material group II: 400 < CTI < 600;
— material group llla: 175 < CTl <400;

— material group lllb: 100 < CTl < 175.
These CTI values are obtained in accordance with [EC 60112:2003 including
IEC 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown, a

proof tracking index (PTI) test in accordance with normative Annex N is carried out at the CTI
values specified, in order to establish the material group.

NOTE 4 The procedure for assessing creepage distances is given in informative Annex L.
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In a double insulation system, the working voltage for both the basic insulation and
supplementary insulation is taken as the working voltage across the complete double
insulation system. It is not divided according to thickness and dielectric constants of the basic
insulation and supplementary insulation.

29.2.1 Creepage distances of basic insulation shall not be less than those specified in
Table 17. However, if the working voltage is periodic and has a frequency that exceeds 30 kHz,
the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005. These
values shall be used instead if they exceed the values in Table 17.

clearance, the corresponding creepage distance shall not be less than the minimum

Ex:[ept for pollution degree 1, if the test of Clause 14 has been used to check a particular
dimension specified for the clearance of Table 16.
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Table 115 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
\ mm
Pollution degree
1 2 3
Material group Material group
| 1 Ila/lllb | 1 a/lllb 2
s o0 0,18 0,6 0,89 1,2 1,9 1,7 1,9
125 0,28 0,75 1,05 1,5 1,9 21 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 12)5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
>3 200 and <4000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
>4 000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
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 intdo account 29.1.1.
NQTE 2 For glass, cerami¢s and other inorganic insulating materials that do not track, creepage distances nged
nof be greater than the/associated clearance.
NQTE 3 Except for Circuits on the secondary side of an isolating transformer, the working voltage is considefed
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
cr¢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
\ mm
Pollution degree?
1 2 3
Material group Material group
1 ] Ia/lllb 1 1 llla/lib|®
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0,8 1,1 1,4 1,6 1,8
125 0,25 0,71 1,0 N4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400 ¢ 0,75 1,6 242 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7,1 10,0 12,5 14,0 16,0
> 1250 and <1600 4,2 6,3 9,0 12,5 16,0 18,0 20,0
> 1600 and <2000 5,6 8,0 11,0 16,0 20,0 22,0 25,0
> 2000 and <2500 7,5 10,0 14,0 20,0 25,0 28,0 32,0
> 2500 and <.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 IlIb is allowed if the working voltage does not exceed 50 V.

The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V is

considered to be 400 V.

Compliance is checked by measurement.
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29
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malterial andreinforced insulation of at least 3 layers.

29
ten

3 Supplementary insulation and reinforced insulation shall have adequate thickne
nave a sufficient number of layers, to withstand the electrical stresses that can be_expec
ing the use of the appliance.

Dy the glass envelope of an IR emitter.

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-insulation, by an assessment of
thermal quality of the material combined with an €lectric strength test, in accordance W
29.3.3 and for accessible parts of reinforced dinsulation consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality ofsthe material according to 29.3.3 combined W
an electric strength test in accordancepwith 23.5, for each single layer internal wir
insulation touching each other, or

periodic voltage having a frequency that exceeds 30 kHz.
3.1 The thickness of the insulation shall be at least:

1 mm for supplementary-insulation;

2 mm for reinforced insulation.

3.2 Each layer“of material shall withstand the electric strength test of 16.3
bplementary.insulation. Supplementary insulation shall consist of at least 2 layers

3.3 ~“The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h 4
nperature of 50 K in excess of the maximum temperature rise measured during the tes

SS,
ted

e requirement does not apply if the insulation is provided by the envelope ofjan UV emitter

an
the
ith
by
ith
ing

as specified in Subclause 6.3 of |[EC 60664-4:2005 for insulation that is subjected to any

for
of

t a
of

Clg

use& 19. At the end of the period, the insulation is subjected to the electric strength tes

of

16.3 at the conditioning temperature and also after it has cooled down to room temperature.

If the temperature rise of the insulation measured during the tests of Clause 19 does not exceed

the

value specified in Table 3, the test of IEC 60068-2-2 is not carried out.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single

lay

er 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
v mm

Overvoltage category

) n i

<50 0,01 0,04 0,1

50 and <150 0,1 0,3 0,6
150 and <300 0,3 0,6 1,2

NO
IEC
con

30
30
inc
or
the

Th

Co
1EQ

Th
detl

Ho

[E The values in Table 19 cover clearances through a possible hole in the insulation and align
60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through'a possible hole is|
Sidered relevant because it is only stressed when the second electrode (human body) is present.

Resistance to heat and fire

uding connections, and parts of thermoplastic material proyiding supplementary insulat
reinforced insulation shall be sufficiently resistant to heat’if their deterioration could cat
appliance to fail to comply with this standard.

s requirement does not apply to:

the insulation or sheath of flexible cords ot:internal wiring;
those parts of coil formers that do not support or retain terminals in position;

parts of ceramic material.

mpliance is checked by subjecting the relevant part to the ball pressure test
[ 60695-10-2.

b test is carried out at(a,temperature of 40 °C + 2 °C plus the maximum temperature 1
ermined during the test of Clause 11, but it shall be at least:

75 °C + 2 °C, fok external parts;

125 °C + 2 °€,.for parts supporting live parts.

wever, forparts of thermoplastic material providing supplementary insulation or reinford

in
te
ris

ulation; the test is carried out at a temperature of 25 °C +2 °C plus the maxim
perature rise determined during the tests of Clause 19, if this is higher. The temperat

vith
not

1 External parts of non-metallic material, parts of insulating ‘material supporting live parts

on
se

of

ise

ed

um
lire

s.obtained during the tests of 19.4 and 19.5 are not taken into account provided that

the

tes

t 1s lerminaled 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
propagating flames from one insignificant part to another.
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The requirement also does not apply to decorative trims, knobs and other parts unlikely to be
ignited or to propagate flames that originate inside the appliance.

Compliance is checked by the test of 30.2.1. In addition:

— for attended appliances, 30.2.2 is applicable;
— for unattended appliances, 30.2.3 is applicable.

Appliances for remote operation are considered to be appliances that are operated while
unattended and consequently they are subjected to the test of 30.2.3.

Fof parts of the appliance that are connected to the supply mains during the charging-peripd,
30)2.3 applies.

Fof the base material of printed circuit boards, compliance is checked by the testof 30.2.4.

The tests are carried out on parts of non-metallic material that have beeniremoved from fhe
appliance. When the glow-wire test is carried out, the parts are placed inithe same orientatjon
as they would be in normal use.

NOTE 1 For parts that have been removed, it is the intention that IEC 60695-2«11:2014, 4.3.c) applies, which states
"remove the part under examination in its entirety and test it separately".

These tests are not carried out on the insulation of wires.

NOTE 2 The selection and sequence of tests for resistance/to ‘fire are shown in Figure O.2 to Figure 0.4 of
informative Annex O.

Subclause 30.2.2 js applicable except for electrical parts that operate when the appliance is
unattended; for these parts, 30.2.3 is applicable.

30J2.1 Parts of non-metallic material are subjected to the glow-wire test | of
IEC 60695-2-11:2014, which is carried-out at 550 °C. However, the glow-wire test is not carrjed
oul on parts of material classified~as having a glow-wire flammability index (GWFI) accordling
to |[EC 60695-2-12 of at least §50~°C.

If the glow-wire flammability)index (GWFI) is not available for a sample with a thickness within
+ 0,7 mm of the relevant part, then the test sample shall have a thickness equal to the nearngst
prdferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test is also not carried out on parts of material classified at least HB40 accordjlng
to \EC 60695-11-10 provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.

Paltsdfor which the glow-wire test cannot be carried out, such as those made of soft or foamy
m lUII'al’, Olllal’l’ lllb'b't tlllU IU(.[UI'I UlllUlltv) OIJGbI’III.GUI ill l’SG 9772 fUI lllatb'll'al' u’aoo/f/c‘u’ HBF, tlllU 4 St
sample used for the classification being no thicker than the relevant part of the appliance.

30.2.2 For appliances that are operated while attended, parts of non-metallic material
supporting current-carrying connections, such as switch contacts and similar contacts in other
components and parts of non-metallic material within a distance of 3 mm of such connections
are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.
The test severity is:

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,
— 650 °C, for other connections.
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Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not directly
to the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out on parts of material
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at
least:

— | 650 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These parts
shall:

— |comprise material having a glow-wire flammability index (GWFI) of aft\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 appliange.

If the glow-wire flammability index (GWFI) is not available for a’sample with a thickness within
+ 0,7 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
prdferred value specified in IEC 60695-2-12 that is nothicker 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 these
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 th¢se
connections;

— |connections onJsmall 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.

302,37 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and
30.2.3.2. However, the tests are not applicable To:

— parts supporting welded connections and parts within a distance of 3 mm of these
connections;

parts supporting connections in low-power circuits described in 19.11.1 and parts within a
distance of 3 mm of these connections;

soldered connections on printed circuit boards and parts within a distance of 3 mm of these
connections;

connections on small components on printed circuit boards, such as diodes, transistors,
resistors, inductors, integrated circuits and capacitors not directly connected to the supply
mains, and parts within a distance of 3 mm of these connections.

NOTE Some applications of the term "within a distance of 3 mm" are shown in Figure O.5 of informative Annex O.
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30.2.3.1 Parts of non-metallic material supporting connections, such as switch contacts and
similar contacts in other components, that carry a current exceeding 0,2 A during normal
operation, and parts of non-metallic material, other than small parts, within a distance of 3 mm
of such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014 with a test
severity of 850 °C.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection, but
is shielded from the connection by a different material, the glow-wire test of
IEC 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-wire
applied to the interposed shielding material with the shielded material in place and not dire¢tly
to the shielded material.

Hopever, the glow-wire test of IEC 60695-2-11:2014 with a test severity of 850 °Cds'not carrjed
oul on parts of material classified as having a glow-wire flammability index (GWFEI) of at lejast
850 °C according to IEC 60695-2-12.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
+ 0,7 mm of the relevant part, then the test sample shall have a thickness equal to the neargest
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 connections, such as switch contacts and
similar contacts in other components and parts of non-metallic material within a distanceg 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 paft in the vicinity of the connection.

The test severity is:

— |750 °C, for connections that carry a cufrent 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
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 dire¢tly
to the shielded material.

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is hot
caffried out on parts of material fulfilling both or either of the following classifications:

— |a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;
e 775 °C, for connections that carry a current exceeding 0,2 A during normal operatipn;
e 675 °C, for other connections.

— a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of at least;

e 750 °C, for connections that carry a current exceeding 0,2 A during normal operation;

e 650 °C, for other connections.

If the glow-wire ignition temperature (GWIT) is not available for a sample with a thickness within
+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-13 that is no thicker than the relevant part.

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness within
# 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearest
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.
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The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriate, is also not carried out on small parts. These parts shall:

— comprise material having a glow-wire ignition temperature (GWIT) of at least 775 °C or
675 °C as appropriate; or

comprise material having a glow-wire flammability index (GWFI) of at least 750 °C or 650 °C
as appropriate; or

comply with the needle-flame test (NFT) of normative Annex E; or

fact o ad faorthn Alaooifinatin aothinlkarthan tha eala nft napt ~Aftha o
teSt \)ulll’dl\l HSea1ortRre-erasSsSHeatiowWasSRotrHeKertAaGhRthRAcTerevant PartoT T

comprise materia/ classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
alian
Nllul

ap

A gonsequential needle-flame test (NFT) in accordance with normative Annex E is apptied to
nom-metallic parts that encroach within the envelope of a vertical cylinder having a diametef of
20lmm and a height of 50 mm, placed above the centre of the connection zone and on tog of
thg non-metallic parts that are supporting current-carrying connections, angd\parts of npn-
meitallic 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
2s;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, includling
small parts, within the cylinder that are\parts:

— |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 fhe
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 B 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
appliancé.

There shall be no battery in the area of the vertical cylinder used for the consequential neefdle
flame’ test, unless the battery is shielded by a barrier that meets the needle flame tes{ of
noimative 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
printed circuit board.

the

31

Fe

shall be adequately protected against rusting.

Un
req

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'standg

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 present-a toxic or similar hazard due

the

to

the

the

Unless otherwise specified in the relevant part 2, the/appliance is deemed to comply with
requirement without testing.

32J2 Appliances shall not present an opticalyradiation hazard due to their operation in norgnal
use.

This requirement does not apply to lamps and lamp systems that comply with 24.1.10.

This requirement is not applicable to the UV radiation emitted for the tanning function of
appliance.

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 §ise
disfance indieated in the instructions for use, following the measurement procedure descril

in |EC 62471,2006.

If &

lamp or lamp system is intended to illuminate objects, it shall be assessed at the G

asy

ed

LS

essment distance which produces a luminance of 500 lux as described in IEC 62471:20

D6.

The appliance shall comply with the exempt group classification requirements
IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ).

of

NOTE To avoid errors associated with low signal to noise ratio from spectroradiometers, handheld radiometers with
specialized detectors sensitive to either the actinic UV or UV-A region can be used for these measurements.

32.

101 The radiation from UV appliances shall be limited.

NOTE 1 See informative Annex EE for limits set by some regional or national authorities.

Compliance is checked by the following test.
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The appliance is provided with UV emitters that have been aged by supplying them at rated
voltage for a period of approximately

5 h for fluorescent lamps;
1 h for high-intensity discharge lamps.

NOTE 2 A high-intensity discharge lamp is an electric discharge lamp in which the radiation-producing arc is
stabilized by the wall temperature and the arc has a bulb wall loading in excess of 3 W/cm?.

NOTE 3 For appliances containing both fluorescent lamps and high-intensity discharge lamps, the high-intensity
discharge lamps can be aged for the same period as the fluorescent lamps.

The appliance is supplied at rated voltage and operated for approximately half the maxim|
exposure time allowed by the timer. The irradiance is then measured according to 32107.1

Appliances suitable for household use shall have a total effective irradiance not.exceeding

we

Ap
0,7

Th

yearly dose) is calculated from the total effective)irradiance weighted according to

ery

Th

wh

0,15 W/m?2, for wavelengths up to 320 nm;
0,15 W/m?2, for wavelengths between 320 nm and 400 nm;

ighted according to the erythema action spectrum of Figure 103.

bliances for commercial use only shall have a total effective irradiance not exceed
W/m?2, weighted according to the erythema action spectfum of Figure 103.

b exposure dose referred to in 22.106 and normative Annex DD (except for the maxim

thema action spectrum of Figure 103.

b exposure dose is given by:

H E.t

er — “er

is the exposure time (n seconds, during which the effective erythemal irradiance
applied;

is the effective éxposure dose applied in J/m?;

is the effective’ erythemal irradiance in W/m?2.

b total effective irradiance is given by:

400 nm

Eer= Y.  SpExM

250 nm

where

E¢sis the total effective irradiance;

S,

A

E,

A

iy

is the relative spectral effectiveness (weighting factor) according to Figure 103;

is the spectral irradiance in W/(m2nm);

is the wavelength interval (nm).

The wavelength interval for the calculation shall not exceed 2,5 nm.

ing

Lm
fhe

is


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

-132 - IEC 60335-2-27:2024 EXV © |IEC 2024

Appliances shall have a total irradiance not exceeding 0,003 W/m?Z, for wavelengths between
200 nm and 280 nm.

The total irradiance is given by:

wh

iy

32
hig

Bbre
is the total irradiance;
is the spectral irradiance in W/(m2nm);

is the wavelength interval (nm).

101.1 The irradiance is measured with the measuring instrument being‘placed so that

for appliances which expose persons from below, the measuring.instrument is placed on
surface the person lies on;

for appliances that are arranged over a person, the measuring instrument is placed on
surface profile of a virtual half-cylinder with a radius ofc300°'mm in case of full body expos

along the centre line of this surface. The virtualyhalf-cylinder for the facial measuremen

irradiance is recorded;

the upper panel;
for appliances exposing-an upright standing person from all sides, the measuring instrum

cylinder is formed from two virtual half cylinders. The virtual cylinder is positioned in
centre of the appliance. During the measurement, the virtual half cylinder opposite
measuring instrument shall be covered;

placed pn‘a table or some shoulder tanners, the measuring instrument is placed paralle
the emitting surface at the shortest recommended exposure distance or directly on
emitting surface;

for“appliances exposing a sitting person, the measuring instrument is placed on the surf3

the

hest effective irradiance is recorded at positions which model the human body as follows:

the

fhe
Lre

(position 2 in Figure 104) or of 150 mm in case of facial'exposure (position 1 in Figure 104).
The virtual half-cylinder is placed directly on the.Surface the person lays on and is aligned

{ is

placed on a 50 mm base that is itself placed.directly on the surface the person lays on and
is aligned along the centre line of this surfaceyin the transition area between head and body,
measurements are conducted in position 1 and position 2 and the higher effectjve

for appliances having upper and lower radiating surfaces, each part is measured separafely
while the other part is covered. If'the distance between two radiating surfaces is less than
300 mm or 200 mm for a facialmeasurement, the measurement is made at the surfacq of

ent

is placed on the surface profile of a virtual cylinder with a radius of 300 mm. The virfual

fhe
fhe

for appliances where the exposure position is not defined by the construction, such as th¢se

to
the

ice

of a virtual half-cylinder with a radius of 300 mm in case of full body exposure (positions 2,
3 and 4 of Figure 105) or with a radius of 150 mm in case of facial exposure (position 1 of
Figure 105). The virtual half-cylinder is located in the position of the body part to be exposed.
The virtual half-cylinder for the facial measurement is placed on a 50 mm base. In the
transition area between head and body, measurements are conducted in position 1 and

position 2 and the higher effective irradiance is recorded.

Details of the instrument used for the measurements are given in IEC 61228. The measuring
instrument shall measure the mean irradiance over a circular area having a diameter not
exceeding 20 mm. The response of the instrument shall be proportional to the cosine of the
angle between incident radiation and the normal to the circular area. The spectral irradiance
shall be measured at intervals of 1 nm in an appropriate double monochromator system. The
double monochromator shall have a bandwidth not exceeding 2,5 nm.
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32.102 The radiation from VIS appliances and IR appliances shall be limited.
Compliance is checked by the following test.

The appliance is fitted with VIS emitters or IR emitters, as appropriate, that have been
conditioned by supplying them at rated voltage for a period of approximately 5 h.

The appliance is supplied at rated voltage and the radiation from the appliance is measured
as detailed in IEC 62471:2006, 5.1 at the exposure distance in IEC 62471:2006, Clause 6 or at
the recommended exposure distance, whatever is more unfavourable

Irrgdiances from VIS appliances and IR appliances shall not exceed the limits of risk group 1
as |specified in IEC 62471:2006, 6.1.

32103 Appliances that are not in the exempt group of IEC 62471 shall be supplied with at
least two pairs of protective goggles that ensure front and side protection fof the eyes and that
prgvide enough luminous transmittance to make it possible to see through“them.

Compliance is checked by inspection and by the following test that-is_carried out on each pair
of goggles.

The transmission is measured at the centre of each ocular{by means of a spectrophotomgter
having a bandwidth not exceeding 2,5 nm. A beam of light having a diameter of approximafely
5 mm is used. The transmission is measured at intervals of not more than 5 nm. The
trahsmission shall not exceed the values spegified in Table 102 and the Iluminqus
trapnsmission shall not be less than 1 %.

Fof measurements of luminous transmission,.a lamp with a continuous spectrum in the visible
wayelength region shall be used.

Q

Table 118 — Maximum transmission of goggles

Wavelength Maximum transmission
y) %
250 nm < 1 <320 nm 0,1
320 nm < 1 £ 400 nm 1
400 nm < 1 <550 nm 5
550 nm < 1 <3 000 nm 10
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IEC

Key
C [ircuit of Figure 4 of IEC 60990:2016

N

pccessible part
naccessible metal part
basic insulation
supplementary insulation

double insulation

o A WON

reinforced insulation

-n

igure 1 — Circuit diagram for leakage current measurement at operating temperature
fof single-phase connection of class Il appliances and for parts of class Il constructipn
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001 [

I O IEC
Key

C F[ircuit of Figure 4 of IEC 60990:2016

NOTE Forclass 0l appliances and class | appliances, C can be replaced by/a low impedance ammeter responding

to the rated frequency of the appliance.

Fligure 2 — Circuit diagram for leakage current measurement at operating temperature
for single-phase connection of othérjthan class Il appliances
or parts of class Ikconstruction
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1 \
‘__
2 \
3 —
5 —
4 c
— |
/ il
1 | ) L
a\f b c
N @
z
PE
L, &
L, fo}
Ly
IEC
Key Connections and supplies
C | circuit of Figure 4 of IEC 60990:2016 L;, Loskss N supply voltage with neutral
1| accessible part PE\protective earth conductor
2 | inaccessible metal part Z |IT system neutral to earth high impedance
3 | basic insulation
4 | supplementary insulation
5 | double insulation
NOTE |If the test laboratory is supplied from a TN or TT distribution system, then Z will be zero. Consequently,
alwgys connecting "C" to theNneutral conductor will ensure reproducibility of the test result regardless of the typp of
distfibution system (TN,/T\or IT) used by the test laboratory and will cover the most onerous condition likely tg be
encpuntered during nermal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperatu:l‘e
for three-phase with neutral class Il appliances and for parts of class Il constructio
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Kg
C

1
2
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res

NO
alw
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fq
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c
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T ] It L
a\P b c
N @
z
PE
] .
L,
Ly
IEC
y Connections and 'supplies
circuit of Figure 4 of IEC 60990:2016 L,, L,, Ly NNSupply voltage with neutral
accessible part PE protective earth conductor
basic insulation Z \IT"system neutral to earth high impedance

[E 1 For class 0l appliances and class’| appliances, C can be replaced by a low impedance amm
onding to the rated frequency of the appliance.

[E 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Conseque
hys connecting "C" to the neutral.conductor will ensure reproducibility of the test result regardless of the typ|
Fibution system (TN, TT or IT) used by the test laboratory and will cover the most onerous condition likely tdg
puntered during normal use of'the appliance.

igure 4 — Circuitdiagram for leakage current measurement at operating temperatur
r three-phase/with neutral appliances other than those of class Il or parts of class
construction

pter

tly,
e of
be
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| Vi
=/

IEC IEC

a) Example of a small part b) Example of a small part
O )"

c) Example of a part that is not a small part

IEC

Key
S purface

NOTE The small and large circles in examples A, B and C are 8 mm and 15 mm_iyi"diameter respectively.

Figure 5 — Small part

° IEC

§ a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 W

D

A and B are points closest to the supply source where the maximum power delivered to external load does not excged
15 . These-are low-power points.

Poipts\A and B are separately short-circuited to C.

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, Z5 and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Dimensions in millimetres

0,2+0,02
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|
== C

IEC

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

Key

@@ M m O O W »

pxis of oscillation
pscillating frame
counterweight

pample

pdjustable cdrrier plate
hdjustable bracket

oad

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

— 141 -

/

IEC

Canstruction showing studs securely attached to the appliance

IEC

Cagnstruction showing part of appliance of insuldting
material and so shaped that it obviously forms part*of a

cord clamp.

NOTE 1
sefcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

v

AN

l//[

>

7 %
7

IEC

Construction showing one of the clamping members

fixed to the appliance

IEC

IEC

Construction showing no part securely fixed to the appliance

IEC

is

Clamping screws can screw.ifto threaded holes in the appliance or pass through holes where they gre

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are

secured by nuts.

Figure 9 — Constructions of cord anchorages
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! IEC

Key
1 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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[TTT1
—_—

Key

N

A WON

Thel live parts L, and L, are separated from:gach other and partially surrounded by a plastic enclosure contai
apefrtures, partially by air and are in contaet with solid insulation. A piece of inaccessible metal is incorporated in

u /2
E L, L,
— K
3 ] A
\- 4
N D £
n TITTTTI T TIT 111
:1 C E G
I:I Air
7 ‘ Sy .
Solid insulation o

pccessible unearthed metal part
enclosure
pccessible earthed metal part

naccessible unearthed metal part

the |construction. There are two metal covers, one of which is earthed.

NOTE

Type.of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforced insulation L.K
L,J
L,l
L.C

1

ng
de

If the clearances LD or L,F meet the clearance requirements for reinforced insulation, the clearances
DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances
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Key

D
NO

NO
upp|

If B]
Con

NO
for
D,i

D
B— |
C\
[ [
LY
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 cylinder is shown with respect to example 1 in Figure O.5.

[E 2 If C flames for longer than 2s during the glow-wire test, then the cylinder is assumed to be located at
er boundary of C. Consequently parts B and D are subjected to the needle-flame test.

flames for longer than 2 s dufing 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 some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C fl3

onger than 2 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

me
by
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Dimensions in millimetres

+0,1
31,7 0

+0,1

254 0

+0,1

571 0

s

| IEC

Figure 13 — Small parts cylinder
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cmax

ORC

l------
bresocos

. ORV ,

‘ '

T, T, T, T,
T
cell
IEC
Key
T, T, low temperature range
T, T, standard temperature range
T, T, high temperature range
ORC operating region (current)
lomdx maximum charging current
IR charging current
OR operating region (voltage)
embix upper limit charging voltage

Vv, charging voltage

cel cell surface temperature

Figure 14 2 Example of a specified operating region
of a lithium-ion cell during charging

NOTE This pictogram incorporates symbol I[EC 60417-5957 (2004-12) combined with the prohibition sign of
1ISO 3864-1.

Figure 101 — Not for household use


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024 - 147 —

A /4
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/

A A A |

N B |

/ P Vil

E \

:\j“—"-.._ P i S |

M

v}

Key

Adhesive

m O O T >»

thermocouple 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

tinned copper disc: 5 mm diameter, 0,5 mm thick with a flat contact face

IEC

Figure 102 — Probe for measuring surface temperatures
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Key Q
—— crythema action spectrum S\\}\'\
NOTE The erythema action spectrum is defined from’the following parameters:
N
Wavelengthi&)\ Weighting factor (S,)
nQ\Q
4298 1
< 298-7
\.{:@}B <) <328 100,094 (2%8-)
()" 328 < 1 < 400 100,015("40-4)
C)C) Figure 103 — Erythema action spectrum
Q_@ Dimensions in millimefres

P s

150

300

A A N

50

Figure 104 — Measuring points for appliances that are arranged over a person


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024 - 149 —

Dimensions in millimetres

B . R150 50
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|
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|
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a) Perspective view b) Side view
Key
R fadius

Figure 105 — Measuring points for‘appliances exposing a sitting person
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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

pricmwm&mMmMﬁmamww
appliance after assembly but the manufacturer may perform the tests at an appropriate._st3

dufing production, provided that later manufacturing processes do not affect the resulis:

Co
tes

Th

mponents are not subjected to these tests if they have been previously subjected to rout
fts during their manufacture.

b manufacturer may use a different routine test procedure provided that thé level of safet

equiivalent to that provided by the tests specified in this annex.

Th
ma
de
ina

pse tests are the minimum considered necessary to cover esséntial safety aspects. It is
nufacturer’s responsibility to decide if additional routine tests are necessary. It may
ermined from engineering considerations that some pf‘\the tests are impracticable
ppropriate and therefore need not be carried out.

If 4 product fails any of the tests, it is to be retested after rework or adjustment.

A.2 Earth continuity test

A qurrent of at least 10 A, derived from a“source having a no-load voltage not exceeding 1
(AC or DC), is passed between each of-the accessible earthed metal parts and for:

Th

Th

class 0l appliances, and for elass | appliances intended to be permanently connecteq
fixed wiring, the earthing terntinal;

other class I appliances:
e the earthing pin or earthing contact of the plug;

e the earthingpin of the appliance inlet.

p voltage drop. iS"measured and the resistance is calculated and shall not exceed for:

other<appliances, 0,1 Q.

appliances having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply cord;

ete
ge

ne

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

Points of application

Test voltage

v

Class 0 appliances, Class 0l appliances, Class | Class lll appliances
appliances and Class Il appliances

Rated voltage

<150V > 150 V
Between live parts and
adcessible metal parts
separated from live parts
by
+ lbasic insulation only 800 1000 400.
* double or reinforced 2 000 2 500 ~
insulation @

This test is not applicable for class 0 appliances.

For class 0l appliances and class | appliances, this test need not be carried,out on parts of class|
construction if the test is considered to be inappropriate.

It n
vo

Ins
of

considered to be a DC voltage.

No
ex(
leal

Th

cufirent exceeds the limit. The\high voltage transformer should be capable of maintaining

sp4

A4

Th
inc

NO
swi

nay be necessary for the appliance to be in operation during’the test to ensure that the f
fage is applied to all relevant insulation, for example, heatinig elements controlled by a re

tead of being subjected to an AC voltage, the insulation may be subjected to a DC volta
1,5 times the value shown in the table. An AC)woltage having a frequency up to 5 H3

breakdown shall occur. Breakdown is assimed to occur when the current in the test cir
eeds 5 mA. However, this limit may be'increased up to 30 mA for appliances with a h
kage current.

b circuit used for the test shotld incorporate a current sensing device that trips when

bcified voltage at the limiting current.

I  Functional test

p correct functioning of an appliance is checked by inspection or by an appropriate test if
prrect conpection or adjustment of components has safety implications.

[E Examples are verification of the correct direction of motor rotation and the appropriate operation of inter
chés.~This does not require testing of thermal controls or protective devices.

est

ge
is

buit
igh

the
the

the

ock
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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 PN

Th

T
battery-operated appliances and remote controls employing batteries that
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances.

p clause numbers in this Annex refer to the clause numbers in the main part of this stand

are

ard

that are modified or not applicable. Clauses that are additional to the clauses in the main pgart
of {his standard are identified by adding the Annex letter with the numbefing starting at 1.

NO
con

NO

NO
mef
req

B.3
.

B.3
no
ba

[E 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See 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);

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

lirements or those of the referenced battery)standard.
Terms and definitions

.1 Definitions relating/to physical characteristics

1.1
'mal operation
tery-operated appliances are operated under the following conditions:

for apphlances operated with detachable batteries or separable batteries that

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;

i in

with the battery charging circuitry plus the part of the appliance containing the battery (see Figure B.1 ¢ anq d);

the

her

al-ion and newer chemistries can have characteristics and performance not fully contemplated by these

disconnected from the appliance for charging purposes, the appliance is operated to perfqrm

for appliances operated with integral batteries or separable batteries not disconnected

from the appliance for charging purposes, and that cannot perform their intended funct

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 batter

ies

that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper

limit short circuit current capacity /. (high) as indicated in Table B.1.

Note 1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests

5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

.1 This subclause is not applicable.
.2 This subclause is not applicable.
.3 This subclause is not applicable.

.4 This subclause is not applicable.

.1 Before starting a test requiring a battery that is fully charged,) the battery shall be fylly
ch rged and then shall be disconnected from the charging sotirce and allowed to rest for at
least 2 h but no more than 6 h.

B.§.2 Whenever a rated voltage is specified, a batterythat is fully charged shall be useg.

For battery-operated appliances, where the supply terminals for the connection of the battery
have no indication of polarity, the more unfavourable polarity shall be applied unless such a
comnection is unlikely to occur due to the construction of the appliance.

B.§.3 Where it is specified in the requirements that the battery provided with or intended|for
theg appliance may be replaced with an-artificial source, that source shall consist of a DC power
supply or a specially constructed-‘battery, the output of each having the characterisiics
described in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

IEC 60335-2-27:2024 EXV © |IEC 2024

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 ®
Fully- 05x] of | 20x1 _of | 300 % of capacity of
charged . SC . sC batteryprovided
Rechargeable battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
N@n-rechargeable
AAAC 1,5 3 10 0,5 LRO3
Nqn-rechargeable AAY | 1,5 5 15 1,0 LR6
Nqn-rechargeable CY 1,5 5 15 3,0 LR14
Nqn-rechargeable DY 1,5 6 20 10 LR20
N@n-rechargeable
PR3 (9 V) 9,0 0,6 6 0,5 6LR61
. 200 % ofcapacity of
0,5x1__of | 2,0x1__ of .
N@n-rechargeable gg:;ér;al sc © sc © battery provided )
(other) volta g battery battery measured at 1 A and
g provided provided 0,9 V/cell cut-off
NOTE 1 I, limits are specified for those batteries likely to be replaced with others of the same type but|of

differing performance.

NQTE 2 The specified Ah values are based upon nominal 1 A discharge current with a 0,9 V/cell end-pf-
discharge voltage except for PP3 (9 V), which is based upon 0,1 A discharge current with a 0,9 V/cell end-pf-
discharge voltage.

NQTE 3 As used in this table, "provided" means either the battery that is provided with the appliance or, if rot
prpvided, the battery that is intended or specified to be used with the appliance.

@ | The short circuit current is measured-after 1 s = 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be takpn
to ensure that self-heating of the resistance is managed to minimize the variability on the current during the
tests.

1

b | References are taken from\IEC 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:
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— name, trade mark or identification mark of the manufacturer or responsible vendor;

— model or type reference;

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

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
apphanee-

If more than one battery type can be used with the appliance, the appliance shall bé-marked
with the type reference of at least one of the battery types that can be used togethefwith either
thg symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If Tpliances use more than one battery, appliances shall be marked to indicate correct polarity
comnection of the batteries.

If relevant, the positive terminal shall be indicated by symbol IE€60417-5005 (2002-10) gnd
thg negative terminal by symbol IEC 60417-5006 (2002-10).

Ex@mples of acceptable marking of an appliance using three batteries are shown in Figure B.2.

Detachable batteries and separable batteries shalivbe 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 pretection against ingress of water, other than IPX0.
Detachable batteries and separable batteries that are disconnected from the appliance |for
ch]rging 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 disconnected from the appliance for charging, the battery shall be marked with
theg type reference of at least one of the battery chargers that can be used together with either
thg symbol SO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteriesthatareuserreptaceabteotherthangeneratpurposebatteries,sthattbemarked-with
the:

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

— nominal voltage.

NOTE Examples of general purpose batteries are AAA, AA, C and D alkaline batteries and some lead-acid
batteries.

Compliance is checked by inspection.
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7.1
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Ifi
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Th
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=

b instructions shall state the substance of the following:

[symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
[symbol IEC 60417-5006 minus; negative polarity
(2002-10)]

= [Ey\m’t\)o"IFIEC 60417-6413 battery charger

D | (20 T9=097]]

Instructions shall be provided with the appliance so that the appliance can be used saf¢ly.

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

is necessary to take precautions during user maintenance, -appropriate details shall|be
en.

This appliance is not intended for use by pefsons (including children) with reduged
physical, sensory or mental capabilities, or {ack of experience and knowledge, unlgss
they have been given supervision or instriiction concerning use of the appliance by a
person responsible for their safety.

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

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 pgrts

cyl

Fo

Th

applicable;

s)

=

nder in Figure 13 shall state the substance of the following:

the ‘battery type;
ot . o el Lof ' los:

WARNING: Keep out of-reach of children. Swallowing can lead to chemical burps,
perforation of soft tissue, and death. Severe burns can occur within 2 h of ingestipn.
Seek medical attention immediately.

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

instructions for battery-operated appliances shall contain the following information,|as

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.

Theinstructions for battery-operated appliances incorporating batteries intended 1o |be
removed for charging or replaced by the user shall include, as applicable, the substance of [he
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 remove(;
— |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 intendedq to

be removed prior to disposal of the gppliance shall include details regarding their safe remoyval
and disposal.

The instructions for batterysoperated appliances that use detachable batteries and
separable batteries that(ane disconnected from the appliance for charging the battery shall
incTude the model or type reference of the battery charger to be used along with the substance
of fthe following:

WARNING*Use only with <model or type reference> battery charger.

If the symbol\for 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
101 This subclause is not applicable.

10J2 This subclause is not applicable.

11| Heating

11{1 Battery-operated appliances, their surroundings, andbatteries shall not attpin
exg¢essive temperatures in normal use.

Compliance is checked by determining the temperatureXrise of the various parts under fthe
conditions specified in B.11.1, 11.2, 11.3, 11.7, and 14,8.

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

-~

Fof appliances operated~ with detachable batteries or separable batteries that hare
disconnected from the appliance for charging purposes, the appliance is operated until it|no
longer operates due todepletion of the battery. On the completion of the test, the deplefed
battery is immediately replaced with another battery that is fully charged, the battery bejng
thg model or type\reéference of the battery provided or indicated in the instructions. The test is
redeated until<the’ appliance no longer operates due to depletion of the battery or until the
temperaturelrises have stabilized to values not more than 5 K higher than the temperature riges
measured.at’the same locations during the first test, whichever occurs first.

Fof appliances incorporating integral batteries or separable batteries not disconnected from
theapptiance for charging purposes, and-that canmot performtheirinterded - functiorrwhite the
batteries are being charged, the appliance is operated continuously until it cannot perform its
intended function due to the depletion of the batteries.

For appliances operated with batteries that are replaceable or non-rechargeable batteries,
the appliance is operated until the minimum capacity of the battery as specified in Table B.1
has been delivered or until steady conditions are established, whichever occurs first.

19 Abnormal operation

19.1 For battery-operated appliances, instead of the tests specified, compliance is checked
by the tests of 19.2, 19.4, 19.7, 19.9, 19.11, 19.12, 19.14, 19.15, B.19.1 to B.19.5.
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Detachable batteries and separable batteries are also subjected to the test of B.19.6.
For battery-operated appliances, the tests are carried out under normal operation.

19.2 Appliances with heating elements are tested under the conditions specified in Clause 11
but with restricted heat dissipation.

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

19.7 The battery-operated appliance is switched on and operated under stalled conditions
by:

— |locking the rotor of appliances for which the locked rotor torque is smaller than the full Igad
torque;

— |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 I (low), if testing with the artificial source descrihed
in B.5.3.

The test is conducted:

— luntil the test sample achieves a steady condition, including returning to room temperature;
or

— |until at a time period of at least 3 h has elapsed;

19{11 Electronic circuits are checked by, evaluation of the fault conditions specified| in
19]11.2 for all circuits or parts of circuits, unless they comply with the conditions specified in
19(11.1.

NOTE 1 In general, examination of the applidnce and its circuit diagram will reveal the fault conditions which hfave
to He simulated, so that testing can be limited*to those cases that may be expected to give the most unfavourable
resfilts.

Appbliances having a device with an off position obtained by electronic disconnection, of a
device that can place the appliance in a stand-by mode, are subjected to the tests of 19.114.

NOTE 2 For information‘on‘general guidance relating to the sequence of tests for the evaluation of electrgnic
cirdquits, reference is made to informative Annex Q. It is noted that in the parts 2 there may be additional or alternative
abnjormal operation tésts specified; these are not shown in the flow chart. For correct application of this standprd,
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
minmiature-fuse-link complying with IEC 60127, the test of 19.12 is carried out. The appliagce
sh%// comply with the conditions specified in 19.13.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided that the base material of the printed circuit board
withstands the test of normative Annex E.

19.11.2 When any of the fault conditions are simulated, the duration of the test is until steady
conditions are established.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 and
19.11.4.2. The tests are carried out with the appliance supplied by a battery that is fully
charged, the device being set in the off position or in the stand-by mode.
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Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1
and 19.11.4.2. The tests are carried out after the protective electronic circuit has operated
during the relevant tests of Clause 19 except 19.2 and 19.11.3.

19.11.4.8 Battery operated appliances are supplied with a battery that is fully charged and
operated under normal operation for approximately 60 s, and then subjected to a 60 s
interruption of the battery current. When the battery current is restored, the appliance shall:

— continue to operate normally from the same operating cycle point reached before the battery
supply was interrupted; or

— |not continue operating without requiring manual intervention to restart from the same
operating cycle point reached before the battery supply was interrupted; or

— |not continue operating without requiring manual intervention to restart from the, part of fhe
cycle selected by the user.

1913 During the tests, the appliance shall not emit flames, molten metal, -or’ poisonous| or
ignlitable 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.

1)

Venting of the cells is permitted provided that they have not ventedyby any means other than
thrpugh their vents.

NOTE 1 Gas vented from cells is not considered to be poisonous or ignitable in hazardous 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 impaifed and the appliance shall comply with
20)2 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise
K

Part

Wpoden supports, walls, ceiling and floorof the test corner and wooden

capinets 2 150

a2 | 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 or filled with water for 24 h before the test of B.22.5 is carried out

The appliancé shall not undergo a dangerous malfunction, and there shall be no failurg of
protective electronic circuits if the appliance is still operable.

Appliarices tested with an electronic switch in the off position, or in the stand-by mode, shall:

— not become operational; or

— if they become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.

NOTE 2 Unintended operation that can impair safety, can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:
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— the lid or door does not move automatically to an open position when the interlock is
released;

— the appliance will not restart after the cycle in which the interlock was released.

19.15 For battery-operated appliances incorporating a manual voltage selector switch
intended to select battery voltage, this switch is set to the lowest voltage position and the
highest voltage is applied.

B.19.1 The supply terminals of a battery-operated appliance having an indication of polarity
are connected to the battery terminals of the opposite polarity, unless such a connection by
the user is unlikely to occur due to the construction of the appliance.

B.19.2 For battery-operated appliances with provision for multiple batteries, one of.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 gnd
with the appliance operating under the conditions of Clause 11. The'test is conducted upntil
stelady conditions are achieved, including returning to room température or until a time pefiod
of @t least 3 h has elapsed.

B.19.4 Appliances incorporating batteries that use metal-iohchemistries are tested as follgws.

The test is conducted with all the cells of the battery fully charged and, for batterfes
comsisting of more than one cell, one cell fullyydischarged on a detachable battery| or
separable battery connected to the appliance. 0r on an appliance containing an integral
battery.

The main discharge connections of the battery are shorted with a resistance not to excged
10lmQ. The test is conducted until a-non-self-resetting protection device operates or|an
intentionally weak part becomes pefmanently 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 terminfals.
For|an integral battery, this is the,output connection closest to the cells including their control circuitry.

B.19.5 The battery-operated appliance and any cords except supply cords, as appropriate,
arg tested with the bBattery 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-Circuited at the point along its length likely to produce the most adverse effects|

— |for appliances having batteries that are replaceable and that can be removed without the
aid(of*a tool, and having terminals that can be short-circuited by a thin straight bar, fhe
términals of the battery are short-circuited;

— charging terminals of the battery-operated appliance that are simultaneously accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the
short circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault
condition.
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Combinations of detachable battery terminals and separable battery terminals simultaneously
accessible by applying the test probe 13 of IEC 61032 are short circuited so as to produce the
most unfavourable result. The resistance of the short circuit shall not exceed 10 mQ.

20 Stability and mechanical hazards

B.20.1 The enclosure of a battery-operated appliance incorporating an integral battery that
uses metal-ion chemistry shall withstand the pressure generated when a cell vents during
failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capagity
lesls 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 dnjected 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 ¢he 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

Table B.2 — Total area of openings for metal-ion cells

Capacity of the single metal-ion cell Min=total area of openings
with the highest capacity
Ah mm?
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2100 100

Table B:3-— Volume of air injected at 2 070 kPa

Capacity of the’single metal-ion cell Volume of air (£10 %)
with.the highest capacity
Ah ml
0,2<Ah<5 20
5<Ah <25 30
25<Ah <100 50
Ah 2 100 100

B.20.2 The enclosure of detachable batteries and separable batteries that use metal-ion
chemistries shall withstand the pressure generated when a cell vents during failure.

Compliance is checked by inspection after the tests of Clause 19 for batteries with a capacity
less than 0,2 Ah, and measurement in the case of a) or by the test of b).

a) The total area of the unobstructed openings in the enclosure allowing gasses to pass shall
be not less than the value specified in Table B.2; or
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b) a volume of air of the amount specified in Table B.3 shall be injected through a
(2,85 £ 0,05) mm diameter orifice into the enclosure at an initial overpressure of
2 070 kPa £ 10 %. Test fittings used for the test shall not increase the enclosure volume by
more than 3 ml. The overpressure within the enclosure shall drop below 70 kPa within 30 s
without any unintended rupturing damage to the enclosure.

21 Mechanical strength

21.1 Battery-operated appliances shall have adequate mechanical strength and shall be
constructed to withstand such rough handling that may be expected in normal use.

Compliance is checked as follows.

The appliance fitted with fully charged batteries and rigidly supported is subject fo test Ehb
of |[EC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to every
point of the appliance enclosure that is likely to be weak.

If necessary, the blows are also applied to handles, levers, knobs and similar parts and to sighal
lamps and their covers but only if the lamps or covers protrude from theyenclosure by more than
10’],mm or if their surface area exceeds 4 cm?. Lamps within the appliance and their covers are
only tested if they are likely to be damaged in normal use.

WHhen 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 element.

If there is doubt as to whether a defect has a@ccurred by the application of test Ehb| of
IECQ 60068-2-75, this defect is neglected and the.group of three blows is applied to the same
plaice 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 times from a height of 1 m onto a concrgte
sufface. 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 detachabple
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
outside of the appliance. enclosure or explode and shall meet the requirements of Clause PO,
Claguse 29, B.22.3(gnd B.22.5 where short circuit of functional insulation will impgair
compliance with this standard.

Damage to,théfinish, small dents that do not reduce clearances or creepage distances bejow
thg valuesspecified 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 a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.

Compliance is checked as follows.
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The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

If there is doubt as to whether a defect has occurred by the application of test Ehb of
IEC 60068-2-75, this defect is neglected and the group of three blows is applied to the same
place on a new sample which shall then withstand the test.

Detachable batteries and separable batteries shall also be subjected to the test free-fall —
procedure 1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 m onto
a goncrete 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
and shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22.5 whete 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 below
thg values specified in Clause 29, and small chips that do not adversely affect protection agaipnst
acgess to parts requiring protection against simultaneous contaet according to B.22.4 are
ignored.

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 simjlar
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 fthe
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
molyving parts shallkbe fixed in a reliable manner and withstand the mechanical stress occurrjng
dufing normalfuse. Snap-in devices used for fixing such parts shall have an obvious locked
position. Thedixing properties of snap-in devices used in parts that are likely to be remoyed
dutling 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 eiffeclively prevenied unless such maierial 1S non-
corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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22.

22.

22.

22.

22.

26 This subclause is not applicable.
27 This subclause is not applicable.
28 This subclause is not applicable.
29 This subclause is not applicable.

30 This subclause is not applicable.

22
22
22
liqy
ca
in

wo
22
22
22
22

B.2

conmnections) shall not employ appliance couplers according to IEC 60320 (all parts)

IE(

Us

31 This subclause is not applicable.

32 This subclause is not applicable.

ids that are in contact with accessible metal parts shall not be in direct‘contact with curr|

ulation only or with other current carrying parts such that compliancewith B.22.3 and B.2
ld 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.

[ 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 conductive

ent

rying parts or unearthed metal parts that are separated from current carrying parts by basic

P.4

2.1 User accessible interfaces between elements of a battery system (not malins

or

ns)

shall not employ connectors. of the following types unless the battery system is adequately

prg

Co

against use-of an incorrect supply, by the following test.

Th

tected against the use of an incorrect 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.

mpliance-[s.Checked by inspection, measurement and for determining adequacy of protect

jon

bymating connector shall be supplied by a:

5 V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and

then;

10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 56 min at each

increment.

The source shall be selected such that its current capability does not limit the charging of the
battery.

During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9. No explosion or ignition of the battery shall occur during or after the test. Venting
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of the cells is permitted provided that they have not vented by any means other than through
their vents.

B.22.2 The external surfaces of detachable batteries and separable batteries shall be
protected against excessive heat from heat sources (directly or via heated discharge air) that
would be present during operation of the appliance.

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

Bfuwmwm&mmww 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, fhe
appliance being in every possible position except that appliances.mormally used on the flpor
andl having a mass exceeding 40 kg are not tilted. The test probeyis applied through openings
to any depth that the probe will permit and is rotated or angled(before, during and after insertjon
to any position. If the opening does not allow the entry of thé probe, the force on the probég in
thg straight position is increased to 20 N when probe B is:used or 10 N when probe 18 is usgd.
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 detachablé parts are removed except lamps locafed
behind a detachable cover are not removed, However, during insertion or removal of lamps
which are located behind a detachable coyer, protection against simultaneous contact with
pafts having a voltage between them exceéding 42,4 V shall be ensured.

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

However, 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.

Test probe 18 is notaapplied to appliances intended exclusively for use in tanning salons, bealuty
paflours and similar;premises.

It shall not bepossible 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|for
Dd or 0;7~mA peak for when ripple exceeds 10 %.

i / H a) H i - 4 Il 2NV aVaYaVaWaVaW WA
Th, Currcrit 1o 1easurcu usSinnyg e vircurt mnrr r-rigurc 5 Ur rC's VugJvu. U TU.

B.22.4 Separable batteries and detachable batteries shall be so constructed and enclosed
that there is adequate protection against simultaneous contact with two or more conductive
parts where the:

— voltage between them exceeds 42,4 V; and

— current between the conductive parts exceeds 2 mA.

Compliance is checked by inspection and the following test.

Test probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
battery being in every possible position except that batteries having a mass exceeding 40 kg
are not tilted. The test probe is applied through openings to any depth that the probe will permit
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and is rotated or angled before, during and after insertion to any position. If the opening does
not allow the entry of the probe, the force on the probe in the straight position is increased to
20 N. If the probe then enters the opening, the test is repeated with the probe in the angled
position.

During the tests with:

test probe B, all detachable parts are removed;
test probe 18, no parts are removed.

Hoever, test probe 18 1S not applied to batteries for appliances for commercial use unl
thgy are intended to be installed in an area open to the public.

Test probe 18 is not applied to appliances intended exclusively for use in tanning salons, bea

pa

lours and similar premises.

PSS

uty

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.

Th

B.2

conductive parts shall be adequate when:

Co

Th
70

opf

NO

P current is measured using the circuit in Figure 4 of IEC 60990:2076.

2.5 Insulating materials providing protection against simultaneous contact with two or m

they are within 1,0 mm of the conductive parts;

the voltage between the conductive parts exceeds’42,4 V peak; and
the current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for wh
ripple exceeds 10 %.

mpliance is checked by inspection, measurement and the following test.

P insulating material is subjectedfor 60 s to 750 V or 1,2 times the working voltage p
) V, whichever is greater, invaccordance with IEC 61180. The test voltage is applied
posing sides of the insulating-material.

[E This does not exclude,the‘testing of the material as situated within the appliance.

Du
ag

ring the test caresshall be taken to avoid overstressing parts not needed to provide protect
inst simultaneous’contact with two or more conductive parts.

pre

en

lus
on

jon

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 fest

volfage. Fhe overload release of the circuit is not to be operated by any current below
trigping current |,.. The values of I and I, are 200 mA and 100 mA, respectively.

fhe

No

breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

The current is measured using the circuit in Figure 4 of IEC 60990:2016.

B.22.6 Vents of cells shall not be obstructed in such a way as to defeat their operation if
venting is relied upon for compliance with this standard.

Compliance is checked by inspection and by the tests of this standard.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

- 168 — IEC 60335-2-27:2024 EXV © |IEC 2024

23 Internal wiring

23.3 Instead of the electric strength test of 16.3, battery-operated appliances shall comply
with B.22.3.

23.5 For battery-operated appliances compliance is checked by the test of B.22.5.

24 Components

24)1 Batteries are not required to comply with IEC 62133-1:2017 or IEC 62133-2:2017. Trhey
arg tested as part of the appliance according to this standard.

2411.1 This subclause is not applicable.

2411.3 Switches in battery-operated appliances shall have adequate breaking capacity and
shall withstand, without excessive wear or other harmful effect, the mechanical, electrical, and
thgrmal stresses occurring in the battery-operated appliance.

The relevant standard for switches is IEC 61058-1-1:2016 for\mechanical switches gnd
IEC 61058-1-2:2016 for electronic switches. The number of{cycles declared for 7.4| of
IEG 61058-1:2016 shall be at least 10 000 under the load.conditions encountered in the
appliance, this being the declared specific load according t97.2.5 of IEC 61058-1:2016. If the
switch makes and breaks a locked rotor current, the number of cycles declared for 7.4.9 of
IEC 61058-1:2016 shall be at least 50 under the load<conditions encountered in the appliangce,
this being the declared specific load according to /2,5 of IEC 61058-1:2016.

The declared number of operating cycles is only~applicable for switches required for compliance
with this standard.

Unless switches have been previously-tested to and found to comply with IEC 61058-1-1:2016
or |I[EC 61058-1-2:2016 for the numbeér 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 fthe
battery-operated appliance incorporating a battery that is fully charged. Each "on" perjod
having a duration of not more than 0,5 s and each "off" period having a duration of at legst
10 s;

— |10 000 cycles of making and breaking the current encountered in a battery-operated
appliance incorporating a battery that is fully charged with no additional mechanical logd.
The switeh-s actuated at a uniform rate of 30 cycles per minute.

The switeh shall complete the required cycles of operation and shall have no electricall or
mechahnical failure. At the end of the tests:

— the swiich contacts shall operate properly in the "on™ and "OIT” poSitions;

— the temperature rise of the switch terminals shall not have increased by more than 30 K
above the temperature rise measured in Clause 11.

B.24.1 The relevant standards for non-acid based electrolyte cells employed in batteries are
IEC 62133-1:2017 for nickel systems and IEC 62133-2:2017 for lithium systems.

NOTE The requirement for cells does not extend to the battery itself.

A battery that uses metal-ion chemistry shall additionally be subjected to the tests of
Subclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.
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25 Supply connection and external flexible cords
25.9 Therequirement also applies to interconnection cords of battery-operated appliances.

25.14 The requirement also applies to interconnection cords of battery-operated
appliances.

25.15 The requirement also applies to interconnection cords of battery-operated
appliances.

B.25.1 Insulated conductors of interconnection cords of battery-operated appliances leaII
comply with the requirements for internal wiring and shall be provided with at least 0,5:mm thick
oufer sheath made of insulating material equivalent to that of supply cords describedvin 25.7.

Compliance is checked by inspection and by test.

26| Terminals for external conductors

B.26.1 Terminal devices in an appliance for the connection of the(flexible leads or flexible cprd
comnecting a separable battery shall be so located or shielded that there is no risk of incorrect
comnection.

Compliance is checked by inspection.

27| Provision for earthing

2711 The battery-operated appliance shallyhave no provision for a protective earth but may
incprporate a functional earth.

29| Clearances, creepage distances and solid insulation

29/1 Clearances shall not:beless than the values specified in Table 16, taking into accopnt
thg rated impulse voltage. For battery-operated appliances, the rated impulse voltage shall
be [500 V for working voltages less than 50 V and 1 500 V for all other working voltagps.
Hopever, if the construction, including between parts of opposite polarity for connecting the
battery, is such that-the distances could be affected by wear, by distortion, by movement of the
pafts or during assembly, the clearances for rated impulse voltages of 1 500 V are increased
by [0,5 mm and‘the impulse voltage test is not applicable.

NOTE The-procedure for assessing clearances is given in informative Annex L.

B.29.11 For parts requiring protection against simultaneous contact according to B.22.3 3gnd
B.Z22#4the summ total—of the clearances between eactt of these parts and their nearest
accessible surface shall not be less than two times the Table 16 clearance taking into account
the rated impulse voltage. For the purpose of this determination, at least one of the
clearances shall be not less than 1,0 mm.

Compliance is checked by measurement.

NOTE The procedure for assessing clearances is given in Clause L.3.

B.29.2.1 For parts requiring protection against simultaneous contact according to B.22.3 and
B.22.4, the sum total of the creepage distances between each of these parts and their nearest
accessible surface shall not be less than two times the Table 17 creepage distances. For the
purpose of this determination, at least one of the creepage distances shall be not less than
1,0 mm.
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Compliance is checked by measurement.
NOTE The procedure for assessing creepage distances is given in Clause L.2.
30 Resistance to heat and fire

30.1 External parts of non-metallic material, the deterioration of which might cause the
battery-operated appliance, separable battery or detachable battery to fail to comply with
this annex, shall be sufficiently resistant to heat.
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a) Complete appliance:
Tested to main part of standard while operated or
CA charged by mains or renewable energy source
(otherwise not applicable)
S Tested to normative Annex B when operated on
battery power
IEC
b) Detachable power supply part:
Tested to main part of standard with and without the
CA appliance connected
- Complete appliance:
‘A
) Tested to main part of standard while operated by |or
@ charged by mains or renewable energy source
S — PS {.e.c.n.n
Appliance functional part:
Tested to normative Amnex B when operated pn
IEC battery power
c)
Detachable{power supply part:
CA
Tested toymain part of standard with and without the
appliance connected
A Complete appliance:
s —ps @ ..... Tested to main part of standard while operated by [or
charged by mains or renewable energy source
¢ Appliance functional part:
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 ; .
@ Complete appliance:
g —— PS @ ..... Tested to main part of standard while operated by |or
charged by mains or renewable energy source
Appliance functional part:
IEC

T PR 'Y 4 A [ lo 4orpl
TeSteU— 10— normatve— nmexX— o whelr operateu n

battery power

Figure B.1 — Examples of battery-operated appliance constructions
and application of normative Annex B (7 of 2)
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Battery charger:

Tested to IEC 60335-2-29
Detachable battery:

Tested to normative Annex B

Complete appliance:
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f)

CA

[0))

75 G | {[ec]e)

Kgy

CA

complete appliance
appliance functional paft
battery

supply

detachable‘battery

IEC

Tested—to normative Anmex B when operdied
battery power with detachable battery attached

Detachable power supply part:

Tested to main part of standard with and without t
battery connected

Separable battery(
Tested to normative Annex B
Complete appliance:

Tested to main part of standard while operated

pn

he

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 Q
detached from detachable power supply part:

CC charge circuitry

PS detachable power supply part
BC battery charger

..... detachable connection

——-- non-detachable connection

Figure B.1 (2 of 2)

bn
ut
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IEC

—_____Figure B.2 — Examples of cofrect 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

ins

Th

Th

ulation of a motor winding, for example:

if the temperature rise of the motor winding exceeds the values specified in Table 3;

whnen well-known msulating materials are usea in an unconventional way,

when combinations of materials of different temperature classes are used at a temperat
higher than that allowed for the lowest class;

motors having integral core insulation.

s test is carried out on six samples of the motor.

when materials are used for which sufficient experience is not available, for]instancqg in

b rotor of each motor is locked and a current is passed individuallythrough the rotor windjng

andl the stator winding, this current being such that the temperature_of the relevant winding is

eq
25

Th
wh
ins
50

hal to the maximum temperature rise measured during the testof Clause 11, increased

Table C.1 — Test conditions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 +3 0,25p
30 #38 0,125 p

NOTE . The temperature increase chosen is selected by
the manufacturer.

@ “pis 8 000 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 dur
fch the miotor is subjected to the humidity test of 15.3. After the final humidity test,
L/lation\shall withstand the electric strength test of 16.3, but with the test voltage reduced
% of-the value specified.

Aft

K. This temperature is further increased by one of the values chosen from Table C.1. The
cofresponding total time during which the current is passed.iS/indicated in the table.

ing
the
to

peréach of the four periods and before the subsequent humidity test, the leakage curren

of

the insulating system is measured as specified in 13.2, any component not forming part of the

ins

ulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength

tes

t.

The remaining five motors shall complete the test.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024 - 175 -

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 fulllgad
torque;

— |locking moving parts of other appliances.
The duration of the test is as follows:

— |motors having self-resetting thermal motor protectors are operated for-300 cycles or for 7@ h,
whichever occurs first, unless they are likely to be permanently subjected to the supply
voltage, in which case the duration is 432 h;

— |motors having non-self-resetting thermal motor protectors aré _operated for 30 cycles, the
thermal motor protector being reset as soon as possible after'each operation, but in not l¢ss
than 30 s.

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

cla

Re

Th

9.2

Th
shq

9.3

Mo
Th
Ad

Ifg

uses of IEC 60695-11-5:2016 being modified as follows.

El lication i

placement:

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\t6 a vertical or horizontal edge
wn in the examples of Figure 2.

Application of needle-flame

dification:
p first paragraph does not apply.
Hition:

ossible, the flame is applied-at least 10 mm from a corner.

9.4 Number of test specimens

Re

Th

placement:

p test is carried out on one specimen. If the specimen does not withstand the test, the

maly be rep€ated on two additional specimens, both of which shall then withstand the test.

1

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.

1.5 Terms and definitions

1.8.3 This subclause is applicable.

Cc

dss X capacitors are tested according to subclass X2.
1.8.4 This subclause is applicable.

C

gdss Y capacitors are tested according to subclass Y2.

1.4 Marking

Items a) and b) of this subclause are applicable.

3.j Approval testing
3.4.3.2 Tests
Table 3 is applicable as follows:

— |group 0: Subclauses 4.1, 4.2.1 and 4.2.5;
— |group 1A: Subclause 4.1.1;

— |group 2: Subclause 4.12;

— |group 3: Subclauses 4.13 ahd 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.

4.18 Active flammability test

This subclause is applicable.
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Annex G
(normative)

Safety isolating transformers
The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified.

7 [Marking and instructions

7.1 Transformers for specific use shall be marked with the:

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

— |model or type reference.

NOTE The definition of transformers for specific use is given in IEC 61558-1:2017!
17| Overload protection of transformers and associated’circuits

Fall-safe transformers shall comply with Subclause 15.5 6f [EC 61558-1:2017.

NOTE This test is carried out on three transformers.
22| Construction

S

c

pclauses 19.1 and 19.1.2 of IEC 61558<2-6:2009 are applicable.

29| Clearances, creepage distances and solid insulation

2911, 29.2 and 29.3 The (distances specified in Table 20, Table 21 and Table 22| of
IEC 61558-1:2017 apply.

For insulated winding wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there g@re
no |requirements for-clearances or creepage distances. In addition, for windings providjng
reipforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:2017
arg not assessed.

safety isolating transformers subjected to periodic voltages with a frequency exceedjng
kHz,~the clearances, creepage distances and solid insulation values specmed |n

Table 20, Table 21 and Table 22 of IEC 61558-1:2017.
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:2016,

as

appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

Be

Swi
the
ref

13

NO

15

Su

Su

Su
out

17

Co

Fo
is

SwW
at

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 tested 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 checkéd\on three separate appliances or switches.

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.

itchesNintended for operation under no load and which can be operated only with the aid

pe

ed

of

bal.are not subjected to the tests. This applies also for such switches operated by hand

are

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable.

| interlocked so that they cannot be operated under load. However, switches without #h
interlock are subjected to the test of 17.5.4 of IEC 61058-1-1:2016 for 100 cycles of operation.

hat
is

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.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024 - 181 -

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

8.1

11

11
risg

11
ma

16

16
to

19
19

Ap

1.19.1 The-appliance is operated at rated voltage with each of the following fault condition

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 moteF, where it is in contact with insulaf
terial, shall not exceed the values shown in Table'3 for the relevant insulating material.

Leakage current and electric strength

3 The insulation between live parts.'of the motor and its other metal parts is not subjec
his test.

Abnormal operation
1 The tests of 19.7.to 19.9 are not carried out.

bliances are alsoySubjected to the test of 1.19.1.

short eircuit of the terminals of the motor, including any capacitor incorporated in the mg
citeuit;

ard
ard

lire

ing

fed

S!

tor

Short circuit of each diode of the rectifier;
open circuit of the supply to the motor;
open circuit of any parallel resistor, the motor being in operation.

Only one fault is simulated at a time, the tests being carried out consecutively. The faults are
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
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Compliance is checked by the tests specified for double insulation and reinforced insulation.

el

A

?
|
[
|
|
|
|
|
[
[
|
s

|

|

|

|

i
T
Py .

T
.

IEC IEG.

a) Parallel circuit b) Series circuit
Key
— original connection

——} short-circuit

H

open circuit
short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

o 0O - >

open circuit of the parallel resistor

Figure 1.1 — Simulation of-faults
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

5 Tests

5.1 General

WHen production samples are used, three samples of the printed circuit board aretested.

5.7 Conditioning of the test specimens
5.7.2 Cold conditioning

The test is carried out at —25 °C.

5.7.4 Rapid change of temperature

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.

Eqbipment of overvoltage category |V is for use at the origin of the installation.

NOTE 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment:

Eqbipment of overvoltage category lll is equipment in fixed installations and forcases where
thg 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 ith
permanent connection to the fixed installation.

Eqbipment of overvoltage category Il is energy consuming equipment to be supplied from the
fixed installation.

NOTE 3 Examples of such equipment are appliances, portable tools and‘other household and similar loads.

If sjuch equipment is subjected to special requirements’with regard to reliability and availabiljty,
ovegrvoltage category Il applies.

Eqbipment of overvoltage category | is equipment for connection to circuits in which measufes
arg taken to limit transient overvoltages to ap appropriately low level.
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Annex L
(informative)

Guidance for the measurement of clearances
and creepage distances

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 Il.

The rated impulse voltage is determined from Table 15.

If p
ba

ollution degree 3 is applicable, or if the appliance is class 0 or class 01, the clearances

24

for

ic insulation and functional insulation are measured and comparéd"* with the valjes

specified in Table 16. For other cases, the impulse voltage test may be catried out if the rigidity
requirements of 29.1 are met, otherwise the values specified in Table~16 apply. However, |for
functional insulation that is subjected to a steady-state voltage ormiecurring peak voltage with
a frequency not exceeding 30 kHz, the clearances are also ,0obtained from Table F.73 in
IEC 60664-1:2007 or if the frequency exceeds 30 kHz, Clause*4 in IEC 60664-4:2005. The
larger of the values so obtained is applied if they exceed the values specified in Table 16.
Clgarances of supplementary insulation and reinforced insulation are measured and
compared with the values specified in Table 16.
NOTE 2 Special considerations apply for clearances subjécted to higher working voltages than rated voltgge.
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 impulse
Qvervoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation s Functional
insulation
Bpsic Terminals of tubular
; . Class I, 11, 1l Class 0, 0l ’
insulation = Ao Py sheathed heating
(rlgid parts) appliances appliances clements
(pollution degree 1)
| Largest
Impllsa I applicable
oItaF:;e test Minimum value
Clause 14) Clearance Clousadof
| - - 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

spgcified in Table 18 or, for periodic working voltages exceeding 30 kHz, Table 2| of

IEC

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 compatred 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.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

- 188 — IEC 60335-2-27:2024 EXV © |IEC 2024

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+|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.

Th
en

us
be

pol

MTns may be provided to reduce pollution at the insulation under consideration by ‘effecfive

Pollution

e _microenvironment determines the effect of pollution on the insulation. The macro-
ironment, however, has to be taken into account when considering the microenvironment.

of enclosures, encapsulation or hermetic sealing. Such means to reduce polldtion may pot
effective when the equipment is subjected to condensation or if, in normal use, it generates
lutants itself.

Small clearances can be bridged completely by solid particles, dust and“water and therefpre

minimum clearances are specified where pollution may be present in-{he microenvironment.

NO
S00)

NO

in afc chambers of switchgear or controlgear and is not covered by IEC 60664-1:2007.

Fo

thg microenvironment are established:

NO

[E 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated wdter,
, metal or carbon dust is inherently conductive.

[E 2 Conductive pollution by ionized gases and metallic depositioris oecur only in specific instances, for exanpple

Degrees of pollution in the microenvironment

the purpose of evaluating creepage distances, the following four degrees of pollution in

pollution degree 1: no pollution or only.dry, non-conductive pollution occurs. The pollutjon
has no influence;

pollution degree 2: only non-eonductive pollution occurs, except that occasionally a
temporary conductivity caused by condensation is to be expected;

pollution degree 3: conductive pollution occurs or dry non-conductive pollution occurs that
becomes conductive dueto condensation that is to be expected,;

pollution degree 4:.the pollution generates persistent conductivity caused by conducfive
dust or by rain or-snow.

[E 3 Pollution degree 4 is not applicable to appliances.
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Annex N
(normative)

Proof tracking test

The proof tracking test is carried out in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 with some of the clauses of IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 being modified as follows.

7.3
Te
10

10

Mo
Th
Th
the
inc

10
Ad

Th
of

Test apparatus

Test solutions

5t solution A is used.

Determination of proof tracking index (PTI)

1 Procedure

dification:
p proof voltage is 100 V, 175V, 250 V, 400 V or 600 V. as appropriate.

p test is carried out on five specimens.

test at a voltage equal to the proof voltage reduced by 25 V, the number of drops be

reased to 100.

2 Report

Hition:

b report shall state if the_PTI value was based on a test using 100 drops with a test volte

PTI-25) V.

case of doubt, a material is considered to have a PTI of the specified value if it withstands
ing

ge
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Annex O
(informative)

Selection and sequence of the tests of Clause 30

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on these figures.

No

External parts Thermoplastic Insulating Other parts
of hon metallic material forming material
material supplementary supporting
insulation or live parts
reinforced insulation
Ball pressure test at the
higher of
40°C + ATin Clause 11, No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Ball pressure test
at the higher of
75 °C,
40°C + AT
in Clause 11

25 °C + AT in Clause 192

Yes

Thermoplastic
material forming
reinforced
insulation

a8 T is not taken into account if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resetf
protective deyice-requiring the use of a tool or removal of a cover to reset it.

Yes

Ball pressuretest
at the highest of
75%C,

40 AC + AT
in'Clause 11,
25°C + AT

in Clause 192

Ball pressure test
at the higher of
125 °C,

40 °C + AT
in Clause 11

Ball pressure test
at the highest of
125 °C,

40 °C + AT
in Clause 11,
25°C + AT

in Clause 192

Figure 0.1 — Tests for resistance to heat

EC

ing
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All parts of hand
-held and similar

appliances
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
|
|
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C
HBF as appropriate

IEC

Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances

For connections
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 0.3 — 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
\
]
\ i
x
-— | /
f—
A
IEC
a) Example 1
B
D T \
C \
- [ /
|—
" IEC
b)\. Example 2
B
\ \
C
D \ x
\
-] | /
[ |——
A
IEC
c) Example 3
B
D T
C \ A
i 7 s
\i
- | /
I j——
A IEC

d) Example 4
Key
A connection zone
B non-metallic material
C non-metallic material
D air gap

I current greater than 0,5 A in attended appliances and greater than 0, 2 A in unattended appliances
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X distance from the connection

NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.

Explanation

Example X<3mm X>3 mm
Material subjected to glow-wire test Material subjected to glow-wire test
B (o B (o
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Consequential test

Inu
2s

hattended appliances, B is also subjected to the needle-flame if C produces a flame that persists for longer than
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
arg
1EC
the

Th

that are modified.

5.7

71

7.6

71
de

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
intended to be used in countries having a tropical climate and that are marked with sym
[ 60417-6332 (2015-06), if they are liable to be connected to a supply mains’that exclug
protective earthing conductor due to deficiencies in the fixed wiring system.

p clause numbers in this Annex refer to the clause numbers in themmain part of this stand

General conditions for the tests

The ambient temperature for the tests of Clauses 1+and 13 is 40+% °C.
Marking and instructions

The appliance shall be marked with symbol IEC 60417-6332 (2015-06).

SS [symbol IEC 60417-6332 trovical climat
(2015-06)] ropical climate

2 The instructions shall state that the appliance is to be supplied through a residual curr
ice (RCB)having a rated residual operating current not exceeding 30 mA.

b instructions shall state the substance of the following:

as

hat
bol
es

ard

This nlnlnlinnr‘p is cansidered ta bhe suitable far use in countries hn\/ing a fmpir‘nl clim4d

If s

11

11.

13

13.

It may also be used in other countries.
ymbol I[EC 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 | 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 14.3.
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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

programmable
instrument used?

Test according to
19.11.4.8

Component
reset OK?

No

Fail l

{1 Yes

Appliance tested for .
19.2 t0 19.10, 19.14 and 19.15 Fail

Is an
electronic circuit
used?

No

No‘further
test

conditions specified Yes

in 19.11.1 fulfilleg:2

No [

e

a) to g) fault in 19.11.2
and short-circuit of
Yes low-power circuit

No further
test

Does any
protective mean
operate?

No

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes I

Yes

No further Eal

test

Figure Q.1 — Flowchart outlining the sequence of tests

for the evaluation of electronic circuits (1 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 60335-2-27:2024 EXV © |IEC 2024

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

No further I
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.

Figure Q.1 (2 of 2)

IEC
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Annex R
(normative)

Software evaluation

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be validated in accordance with

the requirements in this annex.

NOFE—Tabtes R-tanmd—R2=are basedom Tabte H+of tEC66730=126+3mctudimgEC 667 36=126+3rAMB 12
thaf is, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and Table
for gpecific fault/error conditions.

R. Programmable electronic circuits using software

Prggrammable electronic circuits requiring software incorporating measures to control
fadlt/error conditions specified in Table R.1 or Table R.2 shall be constricted so that
software does not impair compliance with the requirements of this standard.

-

15
R.2

the
the

Compliance is checked by the inspections and tests, according to therequirements of this annex,

andl by examination of the documentation as required by this annex.

R. Requirements for the architecture

R.2.1 General

R.2.1.1 Programmable electronic circuits¢requiring software incorporating measures
control the fault/error conditions specified in, Table R.1 or Table R.2 shall use measures
control and avoid software-related faults/errors in safety-related data and safety-rela
segments of the software.

Compliance is checked by the inspections and tests in R.2.2 to R.3.4 inclusive.

R.2.1.2 Programmable electronic circuits requiring software incorporating measures
control the fault/error conditions specified in Table R.2 shall have one of the following structu

— |single channel with"periodic self-test and monitoring (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.7);

— |dual channe)r (homogenous) with comparison (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.3);

— |dual _“\channel (diverse) with comparison (see IEC 60730-1:2013 includ
IEG'60730-1:2013/AMD1:2015, H.2.16.2).

NOLEXM_Comparison hetween dual channel structures can be performed by-

to
to
ted

to
res:

ing
ing

ing

e use of a comparator (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.3), or
e reciprocal comparison (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.15).

Programmable electronic circuits requiring software incorporating measures to control
fault/error conditions specified in Table R.1 shall have one of the following structures:

— single channel with functional test (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

— single channel with periodic  self-test (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

— dual channel without comparison (see IEC 60730-1:2013 includ
IEC 60730-1:2013/AMD1:2015, H.2.16.1).

the

ing

ing

ing
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NOTE 2 Software structures incorporating measures to control the fault/error conditions specified in Table R.2 are
also acceptable for programmable electronic circuits with functions requiring software measures to control the

faul

t/error conditions specified in Table R.1.

Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.2.2 Measures to control faults/errors

R.2.2.1 When redundant memory with comparison is provided on two areas of the sa
component, the data in one area shall be stored in a different format from that in the other area
(see software diversity, IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, H.2.18.19).

Co

R.2

mejasures to control the fault/error conditions specified in Table R.2 and that use_dual chan
ictures with comparison shall have additional fault/error detection meansA(such as periodic

str
fun
by

Co

me

mpliance is checked by inspection of the source code.

.2.2 Programmable electronic circuits with functions requiring software incorporat

ctional tests, periodic self tests, or independent monitoring) for any fault/errors not detec
the comparison.

mpliance is checked by inspection of the source code.

R.2
m

be |provided for the recognition and control of errors in transmissions to external safety-rela
dafa paths. Such means shall take into account errorslin data, addressing, transmission tim

an

Co

R.2

pr
sa

Co

misures to control the fault/error ,conditions specified in Table R.1 or Table R.2,

.2.3 For programmable electronic circuits with functions.requiring software incorporat

ng
nel

ted

ng

sures to control the fault/error conditions specified in, Table R.1 or Table R.2, means shall

sequence of protocol.
mpliance is checked by inspection of the setrce code.

.2.4 For programmable electronic circuits with functions requiring software incorporat

grammable electronic circuits shall incorporate measures to address the fault/errors
ty-related segments and datacindicated in Table R.1 or Table R.2 as appropriate.

mpliance is checked by inspection of the source code.

ted
ng

ng
the



https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 EXV © |IEC 2024

Table R.1 — General fault/error conditions

- 203 -

Component? Fault/error Acceptable measures P © Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/
AMD1:2015
1
Central
processing unit
(CRY
1.1
Repisters Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.19'6
— word protection with single bit redundancy H.2.19.8.2
1.4VvoOID
1.3
Functional test, or H.2.16.5
Programme Stuck at periodic self-test, or H.2.16.6
copinter independent time-slot monitoring, or H.2.18.10.4
logical monitoring of the programme-sequence H.2.18.10.2
2
Intlerrupt No interrupt or Functional test, or H.2.16.5
handllr.ug and Foo frequent time-slot monitoring H.2.18.10.4
exgecution interrupt
3
Clock Frequency menitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong frequency
(for quartz
synchronized
clock:
harmonics/sub-
harmonics only)
4
Mgmory
4.1
Inyariable All single bit Periodic modified checksum, or H.2.19.3.1
mgmory {aults multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
4.2
Va[iable memory | DC fault Periodic static memory test, or H.2.19.6
word nrataction wwith cinalag hit radindanony H2 10 Q 2
word-protection-with-single-bitredundanscy H249-82
4.3
Addressing Stuck at Word protection with single bit redundancy H.2.19.8.2

(relevant to
variable and
invariable
memory)

including the address
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Component?

Fault/error

Acceptable measures ? ¢

Definitions
See

IEC 60730-1:2013

including
IEC 60730-1:2013/
AMD1:2015
5
Internal data Stuck at Word protection with single bit redundancy H.2.19.8.2
path
5.1 VOID
5.4 Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
6
External
communication
6.1 Data corruptior_l Word protection with multi-bit redundancy, or H.2,99.8.1
Data of up to Hamming | -2 — single word, o H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.2
Addressing Wrong address Word protection with multi-bit redundancy H.2.19.8.1
including the address or
CRC - single word including¢the addresses, or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.3
Tihing Wrong point in Time-slot monitoring, or H.2.18.10.4
time scheduled transmission H.2.18.18
Wrong sequence | Logicalymonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Ingut/output Fault conditions Plausibility check H.2.18.13
periphery specified, in
19112
7.1
vaib
7.2
Analog(1/O
7.4.1
A/D and D/A Fault conditions Plausibility check H.2.18.13
convertor specified in
19.11.2
7.2.2
Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 voiD
9
Custom chips ¢ | Any output Periodic self-test H.2.16.6

e.g. ASIC, GAL,
gate array

outside the static
and dynamic
functional
specification
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NOTE A Stuck-at fault model denotes a fault model representing an open circuit or a non-varying signal level. A
DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.

@ For fault/error assessment, some components are divided into their sub-functions.
b For each sub-function in the table, the Table R.2 measure will cover the software fault/error.
¢ Where more than one measure is given for a sub-function, these are alternatives.

To be divided as necessary by the manufacturer into sub-functions.

Table R.2 = Specific fault/error conditions
Component @ Fault/error Acceptable measures ® ¢ Definitions
IEC 607S3eoe-1 12013
including
IEC ,60730-1:2013/A
MD1:2015
1
Ceptral
Prgcessing Unit
(ClU)
1.1
Repisters DC fault Comparison of redundant CPUs by either:
— reciprocal comparison H.2.18.15
— independent hardware’comparator, or H.2.18.3
internal error detection,“or H.2.18.9
redundant memory with. comparison, or H.2.19.5
periodic self-tests\using either
— walkpat meémory test H.2.19.7
—  Abraham‘test H.2.19.1
— tradsparent GALPAT test; or H.2.19.2.1
word.protection with multi-bit redundancy, or H.2.19.8.1
static memory test and H.2.19.6
word protection with single bit redundancy H.2.19.8.2
1.2
Indtruction Wrong decoding | Comparison of redundant CPUs by either:
gi :ggtiinognand and exggution reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test H.2.18.5
1.3
Programme DC fault Periodic self-test and monitoring using either: H.2.16.7
col.mter — independent time-slot and logical monitoring H.2.18.10.3
— internal error detection, or H.2.18.9
comparison of redundant functional channels by
either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
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Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013/A
MD1:2015
1.4
Addressing DC fault Comparison of redundant CPUs by either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
internal-error detectionor H2189
periodic self-test using H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18.1M
— a multi bus parity including the address H.2.48.%.2
1.5
Data paths DC fault and Comparison of redundant CPUs by either:
Ln:::é‘i::‘igon execution —  reciprocal comparison, or H.2.18.15
— independent hardware comparator, or H.2.18.3
— internal error detection, or H.2.18.9
—  periodic self-test using a testing pattern, or H.2.16.7
— data redundancy, or H.2.18.2.1
—  multi-bit bus parity H.2.18.1.2
2
Inlerrupt No interrupt or Comparison of redundantsfunctional channels by
hapdling and too frequent either
expcution igt?j?;#eﬁgrr]etzlated —  reciprocal comparison, H.2.18.15
sources — independent\iardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequéncy monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed time-slot monitoring, or H.2.18.10.4
clock: cemparison of redundant functional channels
harmonics/‘ by either:
subharmonjes
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4. Memory
4.1
Inyariable 99,6 % coverage | Comparison of redundant CPUs by either:
mgmory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
4.2
Variable memory | DC fault and Comparison of redundant CPUs by either:
dynamic cross . .
links —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic self-tests using either:
— walkpat memory test H.2.19.7
—  Abraham test H.2119.1
— transparent GALPAT test, or H.219.2.1
word protection with multi-bit redundancy H.2.19.8.1
4.3
Addressing DC fault Comparison of redundant CPUs by either:
(reflevant to . )
vatiable and —  reciprocal comparison, or H.2.18.15
inyariable — independent hardware compatator, or H.2.18.3
mgmory)
full bus redundancy H.2.18.1.1
testing pattern, or H.2.18.22
periodic cyclic redundancy check, either:
—  single word H.2.19.4.1
— double word\or H.2.19.4.2
word protection with multi-bit redundancy including |H.2.19.8.1
the address
5
Internal data
path
5.1
Dajta DC fault Comparison of redundant CPUs by either
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
5.2
Addressing Wrong address Comparison of redundant CPUs by:
and multiple . .
addressing —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy, including [H.2.19.8.1
the address, or
full bus redundancy; or H.2.18.1.1
testing pattern including the address H.2.18.22
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
6
External
communication
6.1
Dalta Data corruption CRC - double word, or H.2.19.4.2
of up to
Hamming data redundancy or H.2.18.2.1
distance 4 comparison of redundant functional channels by
either
— reciprocal comparison; or H2)18.15
— independent hardware comparator H.2.18.3
6.2
Addressing Wrong address CRC - double word, including the address,.6r H.2.19.4.2
and multiple
addressing full bus redundancy of data and address,\or H.2.18.1.1
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware’comparator H.2.18.3
6.3
Tihing Wrong point in Time-slot and logical’monitoring, or H.2.18.10.3
time
! comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
Wrong sequence |Jime-slot and logical monitoring, or H.2.18.10.3
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
7
Ingut/output
peTiphery
7.
Digital 1/0 Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
19 442 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety H.2.18.2
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
7.2
Analog I/O
7.21
A/D- and D/A- Fa:;llt S?nqditions Comparison of redundant CPUs by either:
COfivertor o —Teciprocal comparison H.Z T8 15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern H.2.18.22
7.4.2
Analog Wrong Comparison of redundant CPUs by either:
myltiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware compardtor, or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Mgnitoring Any output Tested monitoring, or H.2.18.21
deyices and outside the static L, S )
conparators and dynamic redundant monitering and comparison, or H.2.18.17
functional error recognizing means H.2.18.6
specification
9
Custom chips ¢ | Any output Periadic self-test and monitoring, H.2.16.7
outside the static ) ) )
e.d. ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gate array functional error recognizing means H.2.18.6
specification
NQTE A DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.
a8 | For fault/error asse§sment, some components are divided into their sub-functions.
b [ For each sub-function in the table, the software measure will cover the Table R.1 fault/error.
¢ | Where moré/than one measure is given for a sub-function, these are alternatives.
4 | To be divided as necessary by the manufacturer into sub-functions.
R.2.2.5 For

programmable electronic circuits with functions requiring software
incorporating measures to control the fault/error conditions specified in Table R.1, detection of
a fault/error shall occur before compliance with Clause 19, 22.105 or 22.112 is impaired.

For appliances intended for remote communication through public networks, where
normative Annex U is applicable as determined by 22.62, detection of a fault/error shall occur
before compliance with normative Annex U is impaired.

Compliance is checked by inspection and testing of the source code.

NOTE The loss of dual channel capability is deemed to be an error in a programmable electronic circuit using a
dual channel structure required for software to control the fault/error conditions specified in Table R.2.
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R.2.2.6 The software shall be referenced to relevant parts of the operating sequence and the
associated hardware functions.

Compliance is checked by inspection of the source code.

R.2.2.7 Where labels are used for memory locations, these labels shall be unique.

Compliance is checked by inspection of the source code.

nd
for

R.2-2-8

dafa.

Compliance is checked by inspection of the source code.

R.2.2.9 The software and safety-related hardware under its control shall belinitialized &
shall terminate before compliance with Clause 19, 22.105 or 22.112 is impaired. In addition,
appliances intended for remote communication through public networks where normatjive
Anpex U is applicable as determined by 22.62, the software and safetyzrélated hardware un

its

impaired.

Co

R.]

R.3

Fo
m
m

So
Ta
spq

NO
sta

R.3
R.3
Th

control shall be initialized and shall terminate before complianceswith normative Annex U

mpliance is checked by testing of the source code.

8  Measures to avoid errors

| General

programmable electronic circuits _with functions requiring software incorporat
sures to control the fault/error conditions specified in Table R.1 or Table R.2, the follow,
sures to avoid systematic faults in the software shall be applied.

tware that incorporates measures used to control the fault/error conditions specified i
ple R.2 is inherently acceptable for software required to control the fault/error conditi
cified in Table R.1.

E The content of these requirements is extracted from IEC 61508-3:2010 and adapted to the needs of
dard.

.2 Specification

.21 Software safety requirements

b specification of the software safety requirements shall include:

Her
is

ng
ing

pns

this

e functions related to the application including their related software faults required to
controlled;

e functions related to the detection, annunciation and management of software
hardware faults.

a description of interfaces between software and hardware;

a description of interfaces between any safety and non-safety related functions;

be

or

a description of any compiler used to generate the object code from the source code,

including details of any compiler switch settings used such as library function optio
memory model, optimization, SRAM details, clock rate and chip details;

a description of any linker used to link the object code to executable library routines.

ns,
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Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.3.

Table R.3 — Semi-formal methods

Technique / Measure Informative references

Semi-formal methods

Logical/functional block diagrams

Se quence rlingrnmc
Fihite state machines/state transition diagrams IEC 61508-7:2010, B.2.3.2
Decision/truth tables IEC 61508-7:2010, C.6.1

R.3.2.2 Software architecture
R.3.2.2.1 The specification of the software architecture shall include the)following aspects

— |techniques and measures to control software faults/errors (refer-to)R.2.2);

— linteractions between hardware and software;

— [|partitioning into modules and their allocation to the specified safety functions;
— |hierarchy and call structure of the modules (control flow);

— linterrupt handling;

— |data flow and restrictions on data access;

— |architecture and storage of data;

— |time-based dependencies of sequences and data.

Compliance is checked by inspection of.thé documentation and as specified in R.3.2.2.2.

NOTE Examples of some techniques/measures to meet these requirements can be found in Table R.4.

Table R:4-— Software architecture specification

Technique / Measure Informative references

F4ult detection and diagnoSis IEC 61508-7:2010, C.3.1

Sgmi-formal methods:
e | Logic/functionyblock diagrams

o | Sequenceldiagrams

e | Finite 'state machines / state transition diagrams IEC 61508-7:2010, B.2.3.2

e | Data flow diagrams IEC 61508-7:2010, C.2.2

R.3.2.2.2 The architecture specification shall be validated against the specification of the
software safety requirements by static analysis.

NOTE Example methods for static analysis are:

e control flow analysis; (IEC 61508-7:2010, C.5.9);

e data flow analysis; (IEC 61508-7:2010, C.5.10);

e walk-through (software) (IEC 61508-7:2010, C.5.15);
e design review (IEC 61508-7:2010, C.5.16).
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R.3.2.3 Module design and coding

R.3.2.3.1 Based on the architecture design, software shall be suitably refined into modul
Software module design and coding shall be implemented in a way that is traceable to the
software architecture and requirements.

The module design shall specify:

Co

NO

NO
for

NO

function(s);

interfaces to other modules;

es.

data.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation.

[E 1 The use of computer aided design tools is accepted.

[E 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e-g.\range checks, ch
livision by 0, plausibility checks).

[E 3 Examples of some techniques/measures to meet these requirements can befound in Table R.5.

Table R.5 — Module design specification

eck

Technique / Measure Informative references
Liited size of software modules IEC 61508-7:2010, C.2.9
Information hiding / encapsulation IEC 61508-7:2010, C.2.8
One entry / one exit point in subroutines and functions IEC 61508-7:2010, C.2.9
Fdlly defined interface IEC 61508-7:2010, C.2.9
Sgmi-formal methods:

Logic/function block diagrams
Sequence diagrams

Finite state machines / state transition.diagrams IEC 61508-7:2010, B.2.3.2
Data flow diagrams IEC 61508-7:2010, C.2.2

R.3

Co

NO

.2.3.2 Software cade.shall be structured.

mpliance is chécked by R.3.2.3.3 and by inspection of the documentation.

E 1 Structural complexity can be minimized by applying the following principles:

keep thesnumber of possible paths through a software module small, and the relation between the input
putput parameters as simple as possible;

pvoid-complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages

and

where possible, relate loop constraints and branching to input parameters;

avoid using complex calculations as the basis of branching and loop decisions.

NOTE 2 Examples of some techniques/measures to meet these requirements can be found in Table R.6.
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Table R.6 — Design and coding standards

Technique / Measure Informative references

Use of coding standard (see NOTE) IEC 61508-7:2010, C.2.6.2

No use of dynamic objects and variables (see NOTE) IEC 61508-7:2010, C.2.6.3

Limited use of interrupts IEC 61508-7:2010, C.2.6.5

Limited use of pointers IEC 61508-7:2010, C.2.6.6

Limited use of recursion IEC 61508-7:2010, C.2.6.7

N ulIbUIIU'I.tI.UIIdI' julIIIJO I.II Proyrdarirs ill l’ll‘yl’lbl I‘CVCI‘ I‘EC U1508'7201G, C2U2

lahguages

NOQTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficieAt’memqgry

fof all dynamic objects and/or variables will be allocated before runtime, or which inserts runtime checks for the

correct online allocation of memory.
R.3.2.3.3 Coded software shall be validated against the module specificatioh by static analysis.
The module specification shall be validated against the architecturé~specification by static
analysis.
R.3.3 Software validation
The software shall be validated with reference to the regiirements of the software safety
requirements specification.
NOTE 1 Validation is confirmation by examination and {rovision of objective evidence that the particplar
reqlirements for a specific intended use are fulfilled. Therefore, for example, software validation means confirnjing
by examination and provision of objective evidence that the software satisfies the software safety requiremgnts
spekification.
Compliance is checked by simulation of:
— |input signals present during normal operation;
— |anticipated occurrences;
— |undesired conditions requiring system action.
Te$t cases, test data and test results shall be reported.
NOTE 2 Examples of.some techniques/measures to meet these requirements can be found in Table R.7.

Table R.7 — Software safety validation
Technique / Measure Informative references
Fynctional ‘and black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
o Boundary value analysis IEC 61508-7:2010, C.5.4
e  Process simulation IEC 61508-7:2010, C.5.18

Simulation, modelling:

. Finite state machines IEC 61508-7:2010, B.2.3.2

. Performance modelling IEC 61508-7:2010, C.5.20

R.3.4 Management items

R.3.4.1 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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NOTE The use of a version ID number, if unique, is one possible solution.

Compliance is checked by inspection of the documentation.

R.3.4.2 Software modification

R.3.4.2.1 Software modifications shall be based on a modification request which details the
following:

— the hazards which may be affected;

— |the reasons for change.

R.3.4.2.2 An analysis shall be carried out to determine the impact of the proposed modificatjon
on [functional safety.

R.3.4.2.3 A detailed specification for the modification shall be generated including fhe
negessary activities for verification and validation, such as a definition of-suitable test cases.

R.3.4.2.4 The modification shall be carried out as planned.

R.3.4.2.5 The assessment of the modification shall be carnfied out based on the specifjed
velfification and validation activities. This may include:

— |a reverification of changed software modules;
— |areverification of affected software modules;
— |arevalidation of the complete system.

R.3.4.2.6 All details of modification activities shall be documented.

Compliance of the requirements in R:3:4.2.1 to R.3.4.2.6 is checked by inspection of fthe
dog¢umentation.
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Annex S
(informative)

Guidance for the application of this standard on measurement of power
input and current based on the requirements of 10.1 and 10.2 concerning
the representative period

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not to be placed on the flow chart of Figure S.1.

Is the maximum value
of the power input or current > 2 times
AMV during the representative
period?

No Arithmétic mean

value (AMV) is used

Is the largest value that
is exceeded for a time that exceeds
10 % of the time of the\representative
period > AMV?

No

AMV is used

Then the power input or current is
the largest value that is
exceeded for a time that exceeds
10 % of the time of the
representative period

IEC

Figure S.1 — Flowchart giving guidance on measurement of power input
and current concerning the representative period
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Annex T
(normative)

UV-C radiation effect on non-metallic materials

This annex provides requirements for non-metallic materials subject to direct or reflected UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and electrical properties are
relied upon for compliance with this standard. This annex does not apply to glass, ceramic and
similar materials.

NO
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me
tes
stal
me
cot
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wit
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5.1

5.1
ac

NO
5.2

5.2

5.3

5.3.

9

Th

[E General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considere
significant UV-C radiation.

b UV-C radiation effect on non-metallic materials is determined by measuring selécted n
tallic material properties before and after UV-C radiation conditioning. The conditioning 4
ts are carried out on non-metallic material specimens prepared according to the relev|
ndard for the test method. The standards and compliance criteria (for parts provid

chanical support or impact resistance are specified in Table T.4)\/The standard &
npliance criteria for electrical insulation of internal wiring are specified in Table T.2.

b conditioning apparatus and test procedure are as specified indSO 4892-1 and ISO 4892
h some of their clauses being as modified follows.

difications to the clauses of ISO 4892-1:2016.

Irradiance

.1 The UV-C emitter shall be a low pressure~mercury lamp with a quartz envelope havj
ontinuous spectral irradiance of 10 W/m?2,at"254 nm.

[E The quartz envelope blocks the 185 nm_resonant wavelength for mercury that can generate ozone.
Temperature

.5 The black-panel temperature shall be 63 °C + 3 °C.

Humidity and wetting
1 Humidificatignyof the chamber air is specified in part 2 when necessary.
Test report

s clause is not applicable.

i to

nd
ant
ing
nd

0
N

ing

M

7

7.1

dificationstothe clauses of 1ISO4862-2-26013:

Procedure

General

At least three test specimens of each non-metallic material providing mechanical support or
impact resistance shall be exposed in each run to allow statistical evaluation of the results.

Ten samples of the insulated internal wiring shall be exposed in each run. When the internal
wiring is provided in more than one colour, the colour having the heaviest organic pigment

loa

ding is used.
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In determining the samples for testing, consideration should be given to samples coloured red
or yellow which are known to have particular critical effects.

7.2

Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to any
applied stress.

7.3

spécified exposure cond/t/ons It shaII be programmed to operate contmuously and

Exposure

conditions shall be maintained throughout the exposure, keeping any interruptions to-service
thg apparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are expased for 1 00Q h.
NOTE Repositioning of the specimens during exposure is desirable and might be necessaryx
If it is necessary to remove a test specimen for periodic inspections¢are should be taken to
avoid touching the exposed surface or altering it in any way.
7.4 Measurement of radiant exposure
If ysed, a radiometer shall be mounted and calibrated sueh'that it measures the irradiancq at
thg exposed surface of the test specimen.
7.9 Determination of changes in properties after exposure
The non-metallic material properties and test methods for parts providing mechanical supgort
or Impact resistance are specified in TablecT:1.
Table T.1 — Minimum property retention limits after UV-C exposure
Parts to be tested Property Standard for the test Minimum retention after
method test @
P4rts providing Ténsile strength @ or ISO 527 (all parts) 70 %
mgchanical support Flexural strength 2 ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Pqrts providing Imedk Izod impact © or 1SO 180 70 %
Tensile impact °© 1ISO 8256 70 %

Tensjle=strength and flexural strength tests are to be conducted on specimens no thicker than the acty
thicknesses.

the three point loading method

Tests conducted on 3,0 mm thick specimens for Izod impact and tensile impact tests and 4,0 mm thi
specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

Test specimens shall also show no visible signs of deterioration, such as crazing or cracking.

ck

The non-metallic material properties and test method for electrical insulation of internal wiring
are specified in Table T.2.
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Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Parts to be tested

Property

Standard for the test
method

Compliance

Electrical insulation of
internal wiring

Electric strength

IEC 60335-1 Subclause
23.5

No breakdown shall occur
during the test.

8 Exposure report

This clause is not applicable.
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Annex U
(normative)

Appliances intended for remote communication through public networks

The measures given in this annex are intended to avoid unauthorized access and the effects
of transmission failures via remote communication through public networks, where

compliance with this standard could be impaired.

However, Tmgeneraf, it does not CoOVer aspects concerning confidentiatity of data and consu
priyacy.

uU. Terms and definitions

u.1.1 Definitions relating to remote functionality

u.1.1.1

authentication

prgvision for confirming that the entity sending or receiving a message is what or who it clai
e

.1.1.2

ices has the required authority

er

ms

ns to ensure that the authenticated entity requesting access to information, functions or

prdtection that enables the appliance to confirm the data has not been altered, lost or destroyed

Marking and-instructions

where to obtain‘the unique name or code given by the manufacturer, that identifies the curr|
vellsion of(the software running in the appliance. The instructions shall also include
ne¢essary-steps the user must follow for the software update procedure.

Compliance is checked by inspection.

.1 If there is .provision for software download, instructions shall be provided on how| or

ent
the

U.3 Construction

U.3.1 Software enabling communication with a public network shall be partitioned i

nto

modules separate from software which is necessary to comply with the other requirements of

thisstandard.
Compliance is checked by inspection.

U.3.2 Remote communication shall be established, implemented and terminated by
appliance via software that provides

the
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data integrity protection concerning:

e data corruption;

e address corruption;

e wrong timing or sequence;

e permanent "auto-sending" or repetition;
e interruption of data transfer;

means to detect and respond to communication in which, for any reason, a message be
communicated is incomplete, truncated, contains errors or has the correct format

ing
ut

Co

delivers information that is outside the range expected for that type of message; and

measures to control the fault/error conditions specified in Table R.1.

mpliance is checked by the inspections and tests of the software architecture in\R.3.2.2 &

evaluating the software in accordance with R.3.3.

U.3

.3 Measures shall be provided to protect against hazards arising from the reception

messages from several sources simultaneously or sequentially.

Co

U.3

mpliance is checked by evaluation according to U.3.2.

.4 Remote communication shall not be enabled priof 10" authorization. Authorizat

shall be based on authentication. The authentication process shall use cryptograp

ted

Fo
the

Co

U.3

hniques to ensure the identity of both parties.

the purposes of this requirement, communicdtion between two entities for preparation
authentication and authorization process is'not considered remote communication.

mpliance is checked by inspection of thé software.

.5 Measures shall be taken to prevent unauthorized access and to detect transmiss

fadlts/errors in the remote communication.

NO

Co

[E Examples of acceptable hardware-software measures are provided in Table U.1.

mpliance is checked by €valuation according to U.3.2.

nd

of

on
hic

of

on
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U.3.6 The safe operation of an appliance shall not depend on remote communication.

Compliance is checked by evaluation according to U.3.2. In case of doubt, remote
communication shall be rendered inoperative for the relevant tests of this standard.

U.3.7 Cryptographic techniques shall be implemented to provide data integrity protection
once authorization for remote communication is established.

The cryptographic techniques employed shall be part of the appliance including its
ac iES, frTT TSSi iceitsgelf,
and shall be performed prior to transmission.

NOTE Examples of commonly accepted data integrity protection are defined and described in_ISO/IEC 9796,
ISQVIEC 9797, ISO/IEC 9798, ISO/IEC 10118, ISO/IEC 11770, ISO/IEC 14888, ISO/IEC 15946,.'ISO/IEC 18033,
ISQVIEC 29192, as well as ISO/IEC 19772.

Compliance is checked by inspection and review of technical documentation which proves
adherence to the commonly accepted data integrity protection methods)

U.3.8 Provisions shall be taken to ensure that software updates provided by the manufacturer
angl transmitted to the appliance via remote communication;shall be verified prior to|its
installation:

— |against corruption through communication;
— |that the software version is compatible with the appliance for which the software versjon
was designed.

Additionally, the software which performs the abeve-mentioned checks shall contain measufes
to ¢ontrol the fault/error conditions specified in\Table R.1.

Compliance is checked by evaluating the\software and the manufacturer’s version managemgnt
dotumentation in accordance with thezrelevant requirements of normative Annex R.

U.3.9 Permission for each installation of software in the appliance shall be given by the pergon
regponsible for the appliance.

User activation of a madé.that enables automatic software updates is permitted.

Compliance is chécked by inspection of technical documentation describing the permissfon
prdcedure or by‘\functional test.

U.3.10 The’installation of software shall not impair compliance with the requirements of this
standard during or after installation.

g : ) Il () £ : hr g Il s _r
CO nmpmnaricC 15 CITICUCACU Uy SUNWarc imispeCltorr darid 1Crevdriit tCotirry.
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Annex AA
(normative)

Measurement of luminance

Luminance is measured by means of collimating optics. The measurement is made at the
shortest possible distance from the light source, but not less than 0,2 m. At the point of
measurement, the optics shall collect all light passing through the entrance aperture within the
solid angle of acceptance, the corresponding plane angle being 1°.

During the measurement, the appliance is operated at rated voltage.
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Annex BB
(informative)

Detailed classification of UV appliances

BB.1 General

Annex BB provides details of a classification of UV appliances based on irradiance in the

ra

ges 2580 nm to 320 nm and 320 nm to 400 nm

BE

UV

NO
inte)
trai
uv
alsd

BE

Th

action spectrum of Figure 103, is given in Table BB.1.

.2 Classification

appliances can be classified as one of the following types:

UV type 1 appliance;
UV type 2 appliance;
UV type 3 appliance;
UV type 4 appliance;
UV type 5 appliance.

[E UV type 1 appliances, UV type 2 appliances, UV type 4-appliances and UV type 5 appliances
hded to be used in tanning salons, beauty parlours and similar*premises, under supervision of appropria
ed persons. They are not intended for household use.

type 3 appliances are suitable for household and similar‘use and can be used by unskilled persons. They
suitable for use in tanning salons, beauty parlours and similar premises.

.3 Effective irradiance

p effective irradiance for each type of UV appliance, weighted according to the erythe

Table’BB.1 — Limits of effective irradiance

are
tely

are

ma

Effective irradiance
UV type appliance W/m?
250 nm < 1 <320 nm 320 nm < 2 £400 nm
UV type 1 < 0,001 20,15
UV type 2 0,001 to 0,15 20,15
UV type 3 <0,15 < 0,15
UV type 4 20,15 <015
UV type 5 20,15 20,15
A is the wavelength of the radiation.
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Annex CC
(informative)

Fluorescent UV lamp equivalency code

The equivalency code for fluorescent UV lamps for tanning, as detailed in IEC 61228, that is

legi

bly and durably marked on the lamp is as follows.

The equivalency code is of the form: Wattage—Reflector type code—UV code.

The following reflector type code shall be used in the equivalency code:

The following UV code shall be used in the equivalency code:

b

effective values are at 25 cm distance and under conditions of optimum UV irradiance.

NOTE An example of a lamp equivalency code is given below:

The

Ofor non-reflector lamps;

Bfor lamps with a broad reflector anglea > 230°
Nfor lamps with a narrow reflector anglea < 200°
Rfor lamps with a regular reflector200° < a < 230°

UV code = XY,
X = total erythema effective UV irradiance over the rang€-250 nm to 400 nm;
Y = ratio of the NMSC effective UV irradiances < 320-aim and > 320 nm.

iven in mW/mZ2 rounded to the nearest integer, Y4srounded to the nearest first decimal. 1

100 W reflector lamp with 220° reflector angle?

Erythema effective UV irradiance (250 nm t0'400 nm) = 47 mW/m?.
Short wave NMSC effective UV irradiance’(< 320 nm) = 61 mW/m?2.
Long wave NMSC effective UV irradiance (> 320 nm) = 19 mW/m?2.

equivalency code of the lamphis:
100-R-47/3,2

'he
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Annex DD
(normative)

UV exposure schedule

The recommended exposure time schedule for UV exposure shall provide the following
information:

NO
per

Co
me

The exposure time schedule need not depend on the skin type.

The first exposure is a test exposure to identify unexpected side effects when exposed
UV. This reason shall be explained to the user.

weighted according to the erythema action spectrum shown in Figure 103. For 'Calculat
of the recommended exposure time for the first exposure, use the formula for.the expos
dose in 32.101.

Wait 48 h between first and second exposure, since delayed unexpected side effects ¢
occur until 48 h after the first exposure.

E Unexpected side effects can also be tested using a UV test on a small area of)ythe skin and a 48 hours wai
od.

not exceed that required to provide an exposure dose ‘©f.250 J/m2, weighted according
the erythema action spectrum shown in Figure 103.

A single exposure dose shall not exceed 600 J/m?2, weighted according to the erythe
action spectrum shown in Figure 103.

Waiting period between subsequent exposures shall be approximately 48 h due
cumulative behaviour of the erythemal reaction.

A tanning course (a consecutive series‘of exposures used to develop a tan) shall not exce

a total exposure dose of 3 kJ/m2,:Weighted according to the erythema action spectr
shown in Figure 103.

course.

The recommended number of exposures per year for each part of the body shall be bas
upon a maximum yearly dose of 15 kJ/m2, weighted according to the erythema act
spectrum shown-in* Figure 103 and taking into account the recommended schedule
exposure.

mpliance is;checked by calculating the exposure times. These calculations are based on
asurement.results from Subclause 32.101 and the maximum irradiation doses above.

to

Therefore, a first recommended exposure shall not exceed an exposure dose of 100 J/m2,

on
re

an

kting

The recommended exposure duration stated in the schedule for the second exposure shall

to

ma

to

ed

Increases in the exposure dese shall be applied gradually over the period of the tannjng

ed
on
of

fhe
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Annex EE
(informative)

Irradiance limits set by regional or national authorities

Many national or regional authorities have published regulations on the irradiance limits of UV
appliances that are in some cases different to those listed in this standard. The limits as
advised by National Committees that differ from the IEC limits are given in the following
Table EE.1 to Table EE.3. These limits should also be taken into account during the type testing
and-classifieationofthe b it erina it is-aivenrthetEC
limjt is assumed to apply.

Albhora o
00— g Sy 5

Table EE.1 — Europe: EN 60335-2-27 limits

Appliance | Total effective | (280 — 320) nm | (320 — 400) nm | (200 — 280) nm Maximum Maximumj
irradiance effective effective short dose per dose per
irradiance irradiance wavelength exposure year?
irradiance
kJ/m?
W/m2 W/m?2 W/m?2 W/m2 J/im?2 (NMSC)P
UV| type 1 0,3 < 0,001 20,15 0,003 600 25
UV| type 2 0,3 < 0,15 20,15 0,003 600 25
UV| type 3 0,3 < 0,15 <0,15 0,003 600 25
UV| type 4 0,3 > 0,15 < 0,15 0,003 600 25
UV| type 5 Not_ allowed
a8 |The maximum dose per year applicable in Finland.is*5 kJ/m? weighted according to the erythema actjon
spectrum.
b [(NMSC) means that the maximum dose per ear is weighted according to the non-melanoma skin canfer
spectrum.

Table EE.2 — Australia and New Zealand: AS/NZS 60335.2.27 limits

Total (320 — 400) nm
(ERllErES ifrf;z(i:;ir:’:e eff(ezcst(i)v; ?l'zl'g)ti?ar:l\ce ifrf;z(i:;ir:’:e short V\geglgnzgst(:i) ir:::dian ce
W/m¢ W/m? W/m? W/m?
JV type 1 Not allowed
0,003
Joome 2Ol o
0,007 < UVB*/UVT** < 0,03 1.0 x 10°5 W/m2/nm
<015 5 ....0’093 n
UV e’
’ ’ 1,0 x 10" W/m?/nm
UV type 4 Not allowed
UV type 5 Not allowed
UVB* = Irradiance in the range 280 nm < 4 < 320 nm
UVT** = total irradiance
a8 UV Type 2 is not allowed in Australia.
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Table EE.3 — USA: 21 CFR 1040.20 limits

Total (200 — 280)/(260 — 320)
. . (280 — 320) nm (320 — 400) nm
Gl _effe(_:tlve effective irradiance effective irradiance sho_rt wa_velength
irradiance irradiance
W/m?2 W/m?2 W/m?2 W/m?2
All types 0,003
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-27: Particular requirements for appliances

forskin-expoesure-to-opticalradiation——————
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC is to promate 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, Technical Repd
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "|EC Publication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-governmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with the-International Organization
Standardization (ISO) in accordance with conditions determined by agreemeft‘between the two organization

The formal decisions or agreements of IEC on technical matters express;-asthearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,'eo@mmittee has representation from
nterested IEC National Committees.

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

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

EC itself does not provide any attestation of cenformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for
gervices 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 orits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
pther damage of any naturg™ whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the=publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the, Correct application of this publication.
EC draws attention to the possibility that the implementation of this document may involve the use of

respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
Mmay be.required to implement this document. However, implementers are cautioned that this may not repreg
he Idtest information, which may be obtained from the patent database available at https://patents.iec.ch.
5hall not be held responsible for identifying any or all such patent rights.
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Attention is drawn té the Normative references cited in this publication. Use of the referenced publicationg is

(a)

patent(s). IEC.takes no position concerning the evidence, validity or applicability of any claimed patent righfs in

nich
ent
EC

IEC 60335-2-27 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This seventh edition cancels and replaces the sixth edition published in 2019. This edition
constitutes a technical revision.

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

a) alignment with IEC 60335-1:2020;

b) modification or conversion of some notes to normative text (Clause 1, 7.1);

c) clarification of product risk and liability (7.1);
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d) modification of Annex DD as a normative annex, and modification of relevant text (7.12,

e)
f)

g)
h)

Annex DD);
clarification of requirement for product use links provided (7.12.9);

clarification of the application of test probe 18 for appliances for use in tanning salo
beauty parlours and similar premises (8.1.1, 20.2);

introduction of accessible surface temperature limits (Clause 11);
removal of redundancy between 22.113 and 22.114;

ns,

i) clarification that 32.2 is not applicable for UV emitted for the tanning function of the

Th

Fu

thel above table.

Th

Th

nnnnnnnnn

apPpPTarTceT

p text of this International Standard is based on the following documents:
Draft Report on voting
61/7071/FDIS 61/7094/RVD

| information on the voting for its approval can be found in the report-onh voting indicateq

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

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed

in

acgordance with ISO/IEC Directives, Part 1 and ISO/IEC ‘Directives, IEC Supplement, availaple

at

degcribed 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
am

www.iec.ch/members_experts/refdocs. The maip~document types developed by IEC

ctrical appliances — Safety, can be found.on the IEC website.

s part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and
lendments unless that edition precludes it; in that case, the latest edition that does

are

flar

its
hot

preclude it is used. It was establishied on the basis of the sixth edition (2020) of that standafd.

NO

Th

that publication into(the IEC standard: Particular requirements for appliances for skin expos

to

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

far

relevant text in Part 1 is to be adapted accordingly.

NO

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

s part 2 supplements.orf modifies the corresponding clauses in IEC 60335-1, so as to cony

bptical radiation.

as is reasonable. When this standard states "addition", "modification" or "replacement”,

ert

as
the

E Z rme Tonowing 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.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the

ass

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

e reconfirmed,

e withdrawn, or

e revised.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing

org@mizations cam need g transitionaperfod—foftowimg pubfication of a mew, amended or revised tECpubtication in

whigh to make products in accordance with the new requirements and to equip themselves for conducting~new or
revised tests.

It is|{the recommendation of the committee that the content of this publication be adopted for implementation nationfally
not |earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

— |6.101: Commercial tanning sunbed services are illegal (Australia).

— |Annex DD: Exposure doses are based on the Fitzpatrick Skin Phototype classification system (New Zealand

p—y

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

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

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

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

This information is given for the convenience of users of this Tnternational Standard and d¢es
nof constitute a replacement for the normative text in this standard.

This standard recognizes the internationally accepted level of protection against hazards suych
as felectrical, mechanical, thermal, fire and radiation of appliances when operatedyas in normal
usg taking into account the manufacturer's instructions. It also covers abnormalssituations that
can be expected in practice and takes into account the way in which"electromagnegtic
ph¢nomena can affect the safe operation of appliances.

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

If gn appliance within the scope of this standard also incérporates functions that are covefed
by lJanother part 2 of IEC 60335, the relevant part 2 is’applied to each function separately,|as
far|as is reasonable. If applicable, the influence a@f'one function on the other is taken ipto
acgount.

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

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

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

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

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

Al’l dpp“dllbc UIII}J:inIIU Illdtclidib Ul th;Ily fUIIIIb Uf bUIIDtIUbt;UII d;l‘l‘cl;lly fIUIII thUDU dctai 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
standard.

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

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

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

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

Part 2-27: Particular requirements for appliances
for skin exposure to optical radiation

Scope
s clause of Part 1 is replaced by the following.

s part of IEC 60335 deals with the safety of electrical appliances incorporating emitters

exposing the skin to optical radiation (wavelength 100 nm to 1 mm), for houSehold and sim
usg¢, their rated voltage being not more than 250 V for single-phase appliances and 480 V

ap

As

othler appliances including direct current (DC) supplied appliances, and battery-opera
bliances.
far as practicable, this standard deals with the common hazards presented by applian

for
lar
for
ed

es

that are encountered by all persons using the appliances in tanning salons, beauty parlours and
similar premises or at home. However, in general, it does not.take 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 necessary;

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

s standard does not apply to

appliancesfor skin or hair care (IEC 60335-2-23);
sauna. heating appliances and infrared cabins (IEC 60335-2-53);

cosmetic and beauty care appliances incorporating lasers and intense light sour
({EC 60335-2-113);

nal

es

appliances for medical purposes (IEC 60601);
appliances that use UV radiation for purposes other than tanning the skin;

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

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

Normative references

This clause of Part 1 is applicable except as follows.

Addition:

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 © |EC 2024 -9-

IEC 60598-1:2020, Luminaires — Part 1: General requirements and tests

IEC 61228, Fluorescent ultraviolet lamps used for tanning — Measurement and specificat
method

3 Terms and definitions

This clause of Part 1 is applicable except as follows.

ion

3.5 Definitions relating to types of appliances

3.5.101

UV| appliance

appliance incorporating UV emitters for tanning purposes

3.5.102

IR pppliance

appliance not for tanning purposes incorporating one or more IR emitters
3.5.103

VI§ appliance

liance not for tanning purposes’incorporating one or more VIS emitters

.104
type 1 appliance
appliance such that\the biological effect is caused by radiation having wavelengths lon

.105

type 2 appliance

appliance such that the biological effect is caused by radiation having wavelengths b
shorterland longer than 320 nm and characterized by a relatively high irradiance in the rar
320 amrto 400 nm

n 320 nm and characterized by a relatively high irradiance in the range 320 nm to 400 nin

of

jer

ge

3.5.106
UV type 3 appliance

UV appliance such that the biological effect is caused by radiation having wavelengths both

shorter and longer than 320 nm and characterized by a limited irradiance over the whole
radiation band

3.5.107
UV type 4 appliance

uv

UV appliance such that the biological effect is mainly caused by radiation having wavelengths

shorter than 320 nm
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3.5.108

UV type 5 appliance

UV appliance such that the biological effect is caused by radiation having wavelengths both
shorter and longer than 320 nm and characterized by a relatively high irradiance over the whole
UV radiation band

3.6 Definitions relating to parts of an appliance

3.6.101

UV emitter
raciatirg—se
andgl 400 nm

Notp 1 to entry: A fluorescent UV lamp for tanning is an example of a UV emitter.

Note 2 to entry: UV radiation with wavelengths below 200 nm is not easily transmitted through ajrand usually eXists
only in a vacuum.

Note 3 to entry: UV emitters are also referred to as ultraviolet emitters.

3.6.102

IR pmitter
radiating source constructed to emit electromagnetic energy at wavelengths between 780 hm
and 1 mm

Note 1 to entry: IR emitters are also referred to as infrared emitters.

3.6.103

VIS emitter
radiating source constructed to emit electromagnetic energy at wavelengths of 400 nm| to
780 nm

Note 1 to entry: VIS emitters are also referred to as visible emitters.

3.6.104
UV filter
opfical element for attenuation of*‘UV radiation

4 | General requirement

This clause of Part 1-is applicable.

5 | General<conditions for the tests

This clause of Part 1 is applicable except as follows.

5.101 Appliances with IR emitters only are tested as heating appliances. All other appliances
are tested as motor-operated appliances.

6 Classification
This clause of Part 1 is applicable except as follows.

6.101 UV appliances shall be one of the following types with respect to the emission of
ultraviolet radiation:

— appliances suitable for household use;
— appliances for commercial use only.


https://iecnorm.com/api/?name=0a23a761b6faf158f53db107633e49b5

IEC 60335-2-27:2024 © |EC 2024 -1 -

NOTE 1 Appliances for household use can also be for commercial use, such as in tanning salons, beauty parlours
and similar premises.

NOTE 2 Detailed classification of the appliances is described in informative Annex BB.

Compliance is checked by inspection and by the relevant tests.

7 Marking and instructions

This clause of Part 1 is applicable except as follows.

7.1 Addition:

UV| appliances intended for commercial use, such as in tanning salons, beauty jpatlours gnd
sinjilar premises shall be marked with the prohibition pictogram of Figure 101"or with he
subpstance of the following:

Not for household use

Appliances having fluorescent UV lamps for tanning shall be marked-with the fluorescent UV
lamp equivalency code range. This equivalency code range identifies’the fluorescent UV lanjps
for{tanning that shall be used in the appliance.

NOTE 101 Details of the fluorescent UV lamp code that is marked on\the lamp are given in IEC 61228 and|are
repfoduced in informative Annex CC for information. An example of the.fluorescent UV lamp equivalency code raphge
to be marked on the appliance is given in 22.111.

For UV emitters other than fluorescent UV lamps_ fof tanning, the appliance shall be marked
with the type reference of the emitters that are recommended for use.

UV| appliances shall be marked with the subistance of the following:

DANGEROUS ULTRAVIOLET (UV)~RADIATION! FOLLOW ALL INSTRUCTIONS! WEAR
PROTECTIVE GOGGLES PROVIDED! Ultraviolet can cause injury to eyes and skin and ¢an
result in skin aging and skin cancers. Certain medicines can increase sensitivity. Do not dise
any sunscreens or cosmetics and follow the recommended exposure schedule.

For UV appliances interided only for use in tanning salons, beauty parlours and simjlar
prgmises, this warning may be given on a permanent label intended to be fixed on the wall
adjlacent to the UV appliance.

UV| appliances Wwith a luminance exceeding 100 000 cd/m2 shall be marked with the substance
of {he following:

WARNING: Intense light. Do not stare at the emitter.

NOTEMO2 The method for measuring luminance is given in normative Annex AA.

Appliances shall be marked with the substance of the following unless they are in the exempt
group (see IEC 62471:2006):

WARNING: Do not stare at the emitter. It is required to wear the provided eyewear due
to intense optical radiation. Read instructions carefully.

Appliances incorporating VIS emitters or IR emitters shall be marked with the manufacturer,
model name and technical specification of appropriate replacement lamps.

Unless the intended exposure distance is controlled by their construction, UV appliances shall
be marked with symbol I[EC 60417-6301 (2015-03) with the recommended exposure distance
and its unit in centimetres (cm) included between the dimensional arrow heads. Goggles shall
be marked with name, trademark or identification mark of the manufacturer and the following
alpha-numeric characters IEC 60335-2-27.
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NOTE 103 If these warnings are combined, the word "warning" need not be repeated.

7.6 Addition:

@ L [symbol IEC 60417-6301 ultra-violet light source, exposure
. ’m (2015-03)] distance

7.12 Addition:

The instructions for UV appliances shall include the following information:
— |identification of components that can influence the ultraviolet radiation, such~as’ filters gnd
reflectors;

— lidentification of replaceable UV emitters;

— |information concerning the intended exposure distance (unless this“is controlled by the
construction of the UV appliance);

— |schedule of exposure specifying duration and intervals according to normative Annex DD;

— |recommended number of exposures that should not be excéeded in one year, see normative
Annex DD;

— |the type reference of the protective goggles to be useq:
The instructions for UV appliances shall include thé.substance of the following statements:

— |non-users, especially children, must not be present when the appliance is being operatgd;
— |tanning appliances are not to be used by

e persons under the age of 18 years;

e persons who tend to freckle;

e persons with a naturally redhair;

e persons having abnormal discoloured patches on the skin;
e persons having a large number of moles;

e persons having.asymmetrical irregularly shaped moles larger than 5 mm in diameter with
variable pigmentation and irregular borders; in case of doubt, seek medical advice;

e persons suffering from sunburn;
e persons-not able to tan at all or persons that burn easily when exposed to the sun;

e persons having a history of frequent severe sunburn during childhood;

e{spersons suffering from or previously suffering from skin cancer or predisposed to skin

r‘nnnnr;

e persons under a doctor's care for diseases that involve photosensitivity;
e persons receiving photosensitising medications;

— if unexpected side effects, such as itching, occur within 48 h of the first session of using a
tanning appliance, medical advice should be sought prior to further UV exposure;

— exposures should not exceed the minimal amount of UV radiation exposure required to
cause perceptible reddening of the skin (a person's minimal erythemal dose (MED));

— if skin reddening (erythema) is visible approximately 16 h to 24 h after any exposure, further
exposure should cease. After one week, exposures may be restarted from the beginning of
the schedule of exposure;

— the appliance must not be used if the timer is faulty or the filter is broken or removed;
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replaceable UV emitters are only to be replaced by types marked on the appliance

ultraviolet radiation from the sun or from tanning appliances can cause skin or eye damage
that can be irreversible. Avoid exposure to the internal tissues of the mouth as it can be
more susceptible to UV damage than the skin. These biological effects depend upon the
quality and quantity of the radiation as well as the skin sensitivity of the individual;

the skin can develop sunburn after overexposure. Repeated exposures to ultraviolet
radiation from the sun or from tanning appliances can lead to premature ageing of the skin
as well as increased risk of development of skin tumours. These risks increase with
increasing cumulative UV exposure. Exposure at an early age increases the risk of skin
damage later in life;

Fo
typ|
cof
of

lamp ford4annhing equivalency code shall be explained.

the unprotected eye can develop surface inflammation (photokretitis) and in somejeases
damage can occur to the retina after exposure. Cataracts can develop after manyfepeated
exposures;

in cases of pronounced individual sensitivity or allergic reaction to ultraviolet radiatipn,
medical advice is recommended before starting exposure;

the first exposure, as indicated in the exposure schedule, is a necessary test exposurg to
identify unexpected side effects when exposed to UV. Therefore, the first recommended
exposure in the exposure schedule is much shorter than later expesUres and is not intended
to provide a tan.

the following precautions must be taken:

e always use the protective goggles provided. Contactlenses and sun glasses are ndt a
substitute for goggles;

e remove cosmetics, fragrances, and skin care pfoducts well in advance of exposure gnd
do not use any sunscreens or products that.accelerate tanning;

e certain medical conditions or side effects, of certain medicines can be aggravated|by
ultraviolet exposure. In case of doubt, seek medical advice;

e allow at least 48 h between the firstctwo exposures;
e do not sunbathe and use the appliance on the same day;

o follow the recommendations.\Concerning exposure durations, exposure intervals gnd
distances from the lamp;

e seek medical advice. if ;persistent lumps or sores appear on the skin or if there gre
changes in pigmented-moles;

e protect sensitive.skin parts such as scars, tattoos and genitals from exposure.

fluorescent U¥ famps for tanning, it shall be stated that they are only to be replaced|by
es marked with”an equivalency code, the UV component of which falls within the UV
hponent equivalency code range that is marked on the appliance. In this case, an example
he equivalency code shall be given and the UV component aspect of the fluorescent UV

Fo

appliances, other than those complying with the tests of 19.2 and 19.3, having a lid that has

to be opened in normal use, the instructions shall include a warning that the appliance must not

be

switched on with the lid in the closed position and that, before closing the lid for storage, the

appliance must be disconnected from the supply and allowed to cool down.

For appliances having parts that are intended to support a person, the instructions shall include

the

substance of the following:

This appliance shall not be used by persons exceeding the maximum load of xxx kg. (The
value of xxx shall be stated by the manufacturer).

The instructions for appliances incorporating VIS emitters or IR emitters shall include the

foll

owing information:
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(manuals, tanning recommendations etc.), as required by this standard (see Clause 7).
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In%ddition, appliances having UV emitters shall be marked on the outside of the appliance W
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advice for the protection of the eyes against exposure to visible and infrared radiation and
advise that precautions must be taken to safeguard the user against the dangers of
overexposure;

information concerning the intended exposure distance (unless this is controlled by the
construction of the appliance);

recommended schedule of exposure specifying duration and intervals (based on the emitter
characteristics, distances);

identification of alternative components that can influence the radiation, such as filters and
reflectors;

identification of replaceable emitters and a statement that they are only to be replaced|by
types marked on the appliance;

instruction to use goggles and an information about the maximum exposure time.

b instructions for appliances incorporating VIS emitters or IR emitters shall “include the
stance of the following statements:

VIS appliances and IR appliances are not to be used by

e persons suffering from sunburn;

e persons under medical care for diseases that involve photésensitivity;
e persons receiving photosensitising medications;

if unexpected side effects, such as itching, occur within'48 h of the first session of using|an
appliance, medical advice should be sought prior to further exposure;

the appliance must not be used if the timer is faulty.or the filter is broken or removed.

he prohibition pictogram of Figure 101 or symbol IEC 60417-6301 (2015-03) is used, the
laning shall be explained.

2.9 Addition:

th
R-Code or similar system providing a direct link to all information on UV appliance {se

|4  Addition:
e diameter of the'\prohibition pictogram of Figure 101 shall be at least 10 mm.

b diameter20f the UV lamp circle in symbol IEC 60417-6301 (2015-03) shall be at lepst
mm.

mpliance is checked by measurement.

5 Addition:

The additional warnings and markings specified in 7.1 shall be visible after the appliance has
been installed and without removal of a cover.

8

Protection against access to live parts

This clause of Part 1 is applicable except as follows.
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8.1 Addition:

During replacement of emitters, compliance is checked by the relevant requirements of
IEC 60598-1:2020, Section 8, unless the instructions forbid replacement by the user and tools
are needed to replace the emitters.

8.1.1 Addition:

Test probe 18 is not applied to appliances intended exclusively for use in tanning salons, beauty
parlours and similar premises

8.1.3 Not applicable.

9 | Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10| Power input and current
This clause of Part 1 is applicable except as follows.

101 Addition to Table 1:

Type of appliance Rated power’input Deviation
W
Appliances having UV emitters only All +10 %

10J2 Addition to Table 2:

Type of appliance Rated current Deviation
A
Appliances having UV emitters only All +10 %
11| Heating

This clause of Part 1 is applicable except as follows.

11.2—Modificatiomn:
Replace the first dashed item in the fourth and fifth paragraphs with the following:

— appliances normally placed on a floor or table are placed on the floor of the test corner
with their back as near as possible to one of the walls and away from the other wall.

Addition:

If the direction of the radiation is adjustable, the appliance is adjusted to the most unfavourable
position of normal use.

Appliances having fluorescent lamps shall be fitted with a fluorescent lamp having either a short
mount electrode or long mount electrode, whichever provides the more unfavourable results.
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3 Addition:

Where the external accessible surfaces are suitably flat and access permits, then the test
probe of Figure 102 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.

1

Re

Th

NO
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{7 Modification:

blace the first paragraph with the following:

b appliance is operated until steady conditions are established.

[E 101 If necessary, timers are reset immediately.

'ts operated by motors in appliances for wall mounting or ceilingdmounting are fully rais

and lowered five times without rest periods, or for 5 min, whiche\ier is shorter.

1
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{8 Modification:

blace the first paragraph with the following:

ring the test, the temperature rises are monitored continuously and shall not exceed
yes shown in Table 3 and Table 101.

Hition:

beified in IEC 60598-1:2020, 124 when measured under the conditions stated.

p temperature rises for(surfaces in contact with the skin during normal use shall not exce
se specified for handles that are continuously held in the hand in normal use.

ble 3 — Maximum-hormal temperature rises
dification:

) thé following to footnote "k": "Similar parts held for short periods include handles or gr
ents and air shutters."”

ed

the

b temperatures of ballast windings and their associated wiring shall not exceed the valjyes

ed

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

in

Surface Temperature rise of external
accessible surfaces ?
K
Bare metal 38
Coated metal ® 42
Glass and ceramic 51
Plkstic and plastic coating > 0,4 mm © ¢ 58
NOQTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are’specified

Table 3.

a

Temperature rises are not measured on:

— the underside of appliances intended to be used on a working surface or floor where the'se surfaces gre
inaccessible to a 75 mm diameter probe having a hemispherical end;

— the rear surface of appliances which, according to the instructions, shall be plated against a wall ahd
where these surfaces are inaccessible to a 75 mm diameter probe having aemispherical end.

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

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

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

12

Th

13

Th

14

Th

15

Charging of metal-ion batteries

s clause of Part 1 is applicable.

Leakage current and electric strength at operating temperature

s clause of Part 1 is applicable.

Transient oyervoltages

s clause @f*Part 1 is applicable.

Moisture resistance

This clause of Part 1 is applicable.

16

Leakage current and electric strength

This clause of Part 1 is applicable.

17

Overload protection of transformers and associated circuits

This clause of Part 1 is applicable.
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Endurance

s clause of Part 1 is not applicable.

Abnormal operation
s clause of Part 1 is applicable except as follows.

1 Modification:

Re

Ap
apf

Fo
be

19)
Ap

Th
are

blace the first, second and third paragraph of the test specification with the following:

bliances are subjected to the tests of 19.4 to 19.8, 19.10 to 19.12, 19.101 and,19.102,
licable.

rappliances having a lid but without a warning in the instructions that the appliance must
switched on with the lid closed, 19.2 and 19.3 are applicable.

2 Replacement:

bliances having a lid that is opened in normal use are testéd with the lid closed.

operated at 0,85 times rated power input. All.0ther appliances are supplied at 0,94 ti

rated voltage.

19)

Th
po

19.

19,
arg
arg
to

Stri

Th
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3 Replacement:

p test of 19.2 is repeated but appliances with IR emitters are operated at 1,24 times ra
wer input. All other appliances aré-supplied at 1,1 times rated voltage.

9 Not applicable.

101 Appliances, otherthan those for mounting at a height more than 1,8 m above the flg
established, a piece of dry bleached cotton flannelette having a specific mass of 130 g

165 g/m?2, a width of 100 mm and long enough to pass over the front of the appliancé
btched oversthe appliance in the most unfavourable position.

p flannelette shall not smoulder or ignite within 10 s.

p test is carried out under the conditions specified in/Clause 11. Appliances with IR emitll;frs

as

not

es

ted

or,

supplied at rated.voltage and operated as specified in Clause 11. When steady conditipns

M2
is

[E.Mf smouldering has started, a hole will have formed in the material with its edge glowing red. Blacker

ing

with

out smouldering Is ignored.

19.102 Appliances having discharge lamps are operated under the fault conditions specified
in IEC 60598-1:2020, 12.5.1 a), d) and e) the appliance being supplied at rated voltage.

The temperatures of ballast or transformer windings shall not exceed the values specified in
IEC 60598-1:2020, 12.5.

20

Thi

Stability and mechanical hazards

s clause of Part 1 is applicable except as follows.
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20.2 Addition:

Test probe 18 is not applied to appliances intended exclusively for use in tanning salons, beauty
parlours and similar premises.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.

211 Addition:

For emitters, including adjacent glass parts and any lens that protrude from the encloSdre, the
impact energy is reduced to 0,35 J.

NOTE 101 The test is carried out on emitters and on glass parts that do not hit the floor if the"appliance is dropged.

Fof filters, the impact energy is increased to 1,0 J and compliance with 32.101 shall not|be
impaired.

211101 Guards intended to prevent inadvertent ignition of flammable material shall have
ade¢quate mechanical strength.

Compliance is checked by the following test.

The appliance is placed so that the central part ofthe guard is horizontal. A flat disc having a
diameter of 10 cm and a mass of 2,5 kg is placed_on the centre of the guard for 1 min.

After the test, the guard shall show no permanent deformation.

21/102 Parts of the appliance that are intended to support a person shall have adequpte
mefchanical strength.

Compliance is checked by the-following test.

A Inass equal to the maximum load indicated in the instruction, but at least 135 kg, evenly
disfributed over an area,of 30 cm % 50 cm, is placed on the surface intended to support a person
for|1 min.

After removalofithe load, the appliance shall not be damaged to such an extent that compliafce
with this stahdard, in particular with Clause 29, is impaired.

NOTE/ In.case of doubt, supplementary insulation and reinforced insulation are subjected to the electric strefgth
test| 6f 16.3.

22 Construction
This clause of Part 1 is applicable except as follows.
22.24 Replacement:

Bare heating elements shall be supported to prevent excessive displacement. The rupture of a
heating element shall not give rise to a hazard.

Compliance is checked by inspection and by the following test.
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The heating element is cut in the most unfavourable place. The conductors shall not come into
contact with accessible metal parts or fall out of the appliance.

22.35 Addition:

The requirement does not apply to handles, levers and knobs which are only intended for short
time use such as those touched during entering or leaving the appliance.

Modification:

In Ihe second paragraph, delete "stationary appliances and".

221101 Appliances having a lid that has to be opened in normal use shall be constructed|so
that the lid does not close inadvertently.

Compliance is checked by the following test.

The appliance is placed in any normal position of use on a plane inclinéd at an angle of 157 to
thel horizontal.

The lid shall remain in the open position.

221102 Appliances incorporating parts that are suspended or intended to be raised and
lowered over a person shall incorporate a safety device to prevent injury if the suspensipn,
raiging or lowering means fails or there is excessiye\travel of the part.

Compliance is checked by inspection and by mahual test.

221103 Emitters intended for full body, exposure or used over a person shall be protecjed
against accidental damage.

Compliance is checked by inspeetion and by the following test.

A qgylindrical rod, having a diameter of 100 mm = 1 mm and a hemispherical end, is applied with

a force of 5 N.

-

It dhall not be possible to touch the emitter with the rod.

221104 Fixed appliances intended to be used over a person shall have means for fixing that
arg protected ‘against loosening.

Compliance is checked by inspection and by manual test.

22.105 UV appliances that are inclined at an angle of more than 35° to the vertical shall be
constructed so that the emission of ultraviolet radiation is automatically stopped if the timer
fails.

Compliance is checked by the following tests.

The appliance is supplied at rated voltage and operated under normal operation. A fault in
the timer is simulated. The emission of ultraviolet radiation shall cease before the exposure
time has exceeded 110 % of the set value.

If compliance relies on the operation of an electronic circuit, the appliance is further tested as
follows.
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